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Introduction

The CMS Electromagnetic CALorimeter (ECAL) HL-LHC ECAL Upgrade
Compact, homogeneous and hermetic high-granularity * Design luminosity: 5-7.5 x 1034cm2s1 ———
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* 5 VFE cards/unit, 5 channels/VFE A nacap from 18°C to 9°C to mitigate APD leakage
 Multi Gain PreAmplifier (MPGA) x1, x6, x12 gain, CSA + 40ns RC-CR shaper | LEGACY current and increase light yield (keep
 12-bit, 40 MS/s ADC, dynamic range 40MeV — 1.5TeV ELECTRONICS crystals and APDs)

ECAL Barrel Electronics Upgrade

Redesign of VFE, FE and off-detector electronics VFE BACKEND Two new, cascaded ASICs for faster FE electronics:
to cope with new CMS trigger and DAQ catia . anc LiTE-DTU LpGBT  Lower APD noise from leakage current

. . (Gain (Single ): : sC . . . .
requirements: o s 1000F | N 3‘_&;;&@"—0@,&, oaa | by * Precision time measurement (30 ps resolution
* L1trigger latency: 4.5us =2 12.5us crystal ::H T2 (can) (Sooe ), 5o KA I I for H = yy photons) for improved primary

APD2 G?E:" :H Tf? . = el SerDe o
° ; . ) \piff, ) Sz i ifi i ile-
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Front-end Electronics
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Conclusions and Outlook

ECAL Test Beam 2021
The challenging conditions of HL-LHC require a complete re-design of the CMS ECAL Barrel electronics 3 o L R I R AR I
* Faster FE electronics (~4x bandwidth, 4x sampling rate) = ~30 ps time resolution, PU effects mitigation and “spikes” suppression g . F ) ECA;S'ngle chamel
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* L1 trigger hardware moved off-detector for maximum flexibility = single crystal granularity S F E_ng -
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Very good performance already from ASICs prototype versions =9 C=129204ps
Integration tests of ECAL Barrel electronics show good compatibility 30
Promising results from first tests of pre-production ASICs with improved performance and new features 20:_
Preparation for integration tests at larger scales: ~400 channels system for Fall 2022 test beam - :
ASICs mass production foreseen in 2022-23 10 5x5 crystal matrix, Phase2 B
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