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Gain Avalanche Detector (LGAD) with Most Probable Value (MPV) Figure 5. Architecture of the Figure 6. Analog front-end
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E“*“ mememe e ] [ 2] B2 ETROCO and the LGAD sensor In the simulation stage, LGAD data from current of the preamp, (c) the waveforms of the preamp.
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the worst case expected time resolution per hit is still below the required —
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matrix, each pixel cell being 1.3 x 1.3 mm? to match with the LGAD operation) down to around 30 ps.
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In order to achieve a 35 ps arrival time measurement for a MIP track with
an ETL hit in each of the two layers. A major challenge of ETROC is ETROCO Test Figure 11. ETROCO-LGAD sensor Figure 12. A simple telescope with 3
precision time measurement at tight power budget (1 W/chip) and small ETROCO is a 1 x 1 mm? chip in 65 _ connection. ETROCO boards for ETROCO beam test
signal (15 fC). ETROC will tolerate a total ionizing dose(TID) of 100 nm CMOS process. ETROCO bare =S \\llm e 1341 HV230 _ T
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From Siow Conirol 74,,} = wm The pre-amplifier was tested by ETROCO was tested in FermiLab test beam facility at room temperature with a 2 x 2 LGAD sensor
e o onmernoco_/ L 11 i - Injecting charge. A commercial and 120 GeV proton. A 3-layer telescope was tested in the beam, with layer 1 and layer 3 the
Figure 3. Block diagram of the Figure 4. Simplified ‘schematic FEEE o amplifier with gain _of -10 was reference and layer 2 the board under test (BUT).
analog front-end implemented In of the pre-amplifier T e e e s used to amplify the signal on the Time resolution of 33 ps can be derived from the pre-amplifier output with constant fraction
ETROCO Figure 8. Waveform of the pre-amplifier with 6 fC ~ PCB. The on-chip buffer has a  djscrimination applied. And the time resolution of 42 ps is derived from the discriminator output
charge input at gain settings, (a) measured, (b) typical gain of 0.7. with TOT based time walk correction applied.
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