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The MIP Timing Detector (MTD) will be installed as a part of the CMS Phase-2 Upgrade to sustain track
reconstruction and particle identification by incorporating Time-of-Flight information in the High Luminosity
LHC (HL-LHC) era. The Endcap Timing Layer (ETL) of the MTD makes use of Low-Gain Avalanche Diode
(LGAD) sensors read out with frontend ASICs referred to as the Endcap Timing Read-Out Chip (ETROC). The
design of the ETROC enables effective processing of LGAD signals with a time resolution of 50 ps per hit. By
employing two detector layers, this configuration can achieve a time resolution of 35 ps per track.

During the year 2022, a telescope made of three layers of bump-bonded LGAD sensors and ETROC prototypes
(ETROC1) were installed at the Fermilab Test Beam Facility. Using a 120 GeV proton beam the time resolution
of a single hit was determined to be in the range of 42-45 ps, which is comparable to the results obtained in
2021 based on collected data over a few months of operation. We’re setting up a new telescope to test the
next version of ETROC, ETROC2, which includes 256 channels, a factor of 16 more than ETROC1, and has
new features such as automatic calibration of discriminator threshold, a waveform sampler in one channel
to monitor the waveform from the LGAD sensor, and ability to perform self-tests. In this talk, I will present
the ETROC telescope setup and time resolution studies with beam, and discuss ongoing works for the future
generations of ETROC.
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