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Abstract

The ETROC (Endcap Timing Readout Chip), implemented in commercial 65nm CMO

S
process, is being developed for the LGAD-based CMS Endcap Timing Layer (ETL) ath
LHC to deliver timing measurements down to 35 ps resolution. It is designed to handle
a 162 pixel (1.32 mm?2) cell matrix; Each channel consists of a preamplifier, a discriminator,
a TDC used for TOA (Time Of Arrival) and TOT (Time Over Threshold) measurements, and
a memory for data storage and readout. An in-pixel auto threshold calibration is included,
along with a self-testing pattern generator. The TOT is used for time-walk correction of the
TOA measurement. The clock distribution is based on a 16x16 H-tree design with shielding
structures to alleviate interference. The global peripheral circuits include a PLL, a phase
shifter, an I2C controller, a fast-control block, a global readout, a data driver along with
an e-fuse, and a temperature sensor. ETROC builds data frames for each L1A selected
event and can provide L1 trigger information for user-defined delayed hits.

At 21mm x 23mm, it is one of the largest chips in High Energy Physics.

The ETROC2 is the first full size (16x16) and full functionality prototype for ETRC&
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Initial ETROC2 Radiation & Beam test at CERN
Temp (-30 ;g}g_c_)kviVoltage (1.3 to 1V) vs TID (~4 MRad/hr) Scan in Aug 2023
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