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Abstract

The Deep Underground Neutrino Experiment (DUNE) is a next-generation neutrino oscillation experiment designed to investigate fundamental properties of neutrinos. To achieve optimal performance,
Cold Electronics (CE) has been chosen as the readout solution for the Far detector. These electronics must reliably operate at liquid argon (LAr) temperatures throughout the detector’s expected lifetime
of over 20 years, as maintenance or replacement will not be feasible. A comprehensive quality control (QC) procedure was implemented to ensure the electronics meet the specifications and the high
quality-standards of DUNE, utilizing the DUNE ASIC Test (DAT), Robotic Testing Setup (RTS), and Cryogenic Test System (CTS). Three key components of the front-end readout system—COLDATA, the
Front-End Motherboard (FEMB), and LArASIC—undergo rigorous QC procedures to assess their performance. We present a new selection criteria to identify high-quality components.
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e DUNE is designed to study neutrino oscillations over a 1,300 km baseline from

Fermilab to the Sanford Underground Research Facility e COLDATA configures and controls 4 COLDADCs and 4 LArASICs
e The Far Detector comprises massive Liquid Argon Time Projection Chambers e LArASIC provides front-end amplification
(LArTPCs) , enabling precise 3D imaging of neutrino interactions

o Four adjustable gain levels: 4.7,7.8, 14, 25 mV/fC
e Each module integrates advanced CE systems for signal amplification and e Front-End Motherboard (FEMB) integrates all ASICs :

digitization at cryogenic temperatures

o 8 x LArASIC, 8 x ColdADC, 2 x COLDATA

Quality Control & Test Setup Performance Evaluation from QC Data
Three QC test setups are implemented:
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FEMB QC testing at various Gain settings

< Phase-Locked Loop (PLL) lock range Demonstrated stable performance under repeated thermal
cycling between RT and LN

e Repeated testing ensures
performance consistency
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and mechanical endurance e 86% yield with conservative criteria

Noise reduce by more than half at LN and integrated
non-linearity < 1%

COLDATA FEMB

e 96% yield achieved with the updated criteria
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