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With its unprecedented longitudinal and transverse granularity, timing information, and large energy dynamic range, the large data volumes pose an important challenge for the readout of
the CMS High Granularity Calorimeter (HGCAL), the endcap calorimeter system to be used during the HL-LHC operation. Calorimeters are important when measuring missing momentum,
electrons and photons, and jets - all of which are tools for exploration and discovery at the LHC. An important milestone for developing and testing a full vertical chain of the front-end and
back-end readout electronics system of the HGCAL with real particles was achieved in the Summer of 2023 using the CERN SPS beam test facility. In parallel, offline simulation has been used to study
the amount and impact of deadtime and data truncation by the electronics system. In this poster, | present challenges involved in operating the readout electronics of the HGCAL, and how that
relates to the deadtime and/or data truncation performance expected for the full detector.
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The measurable signal, as the particle traverses the detector, is eventually converted to an
electric pulse which is shaped and digitized for further analysis and permanent storage.
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End-to-end validation of the HGCAL readout electronics chain
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e One ECON mezzanine per module with one ECON-T-P1 and ECON-D-P1.
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data, at up to 100 kHz rate.

e Tested two ECON-T algorithms and self-triggered using TPG data.

e Tested zero-suppression of DAQ data in FE using ECON-D.

e Tested DTH (non-HGCAL CMS board common to all Phase 2).

Ongoing efforts & next steps:

e Stress test the multiple interfaces: BE — ROC — ECON-{T,D} —
IpGBT — VTRX+ — BE.

e Verify event synchronization: examine timestamps across all ASICs
and BE, and confirm consistency event-by-event.
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Throttle or truncate? Software optimization of data loss studies for HGCAL DAQ
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