ALCOR: a SiPM ™u & §
readout chip for = . C....
-I-he ePIC_d RICH INFN, Sezione di Torino (Italy)

Roberto Preghenella

de'I'GC'I'or a'l' 'I'he EIC INFN, Sezione di Bologna (ltaly)

on behalf of the ePIC-dRICH Collaboration

10.1016/j.nuclphysa.2022.122447 10.1016/j.nima.2024.169817 10.1016/j.nima.2025.170890

ePIC dRICH DETECTOR

ALCOR-64

The dual-radiator RICH s a 64-pixel matrix mixed-signal
detector is a compact ana . ASIC designed in 0.11 um CMOS
cost-effective solution for | technology for single-photon
broad momentum coverage | \ | time tagging, featuring
at forward rapidity. | e on-chip signal amplification  EEstE e B b ¢
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approximately 3 m? of SiPM e trigger-less readout iR ONRD <RE
sensors for a total of more f : 'a‘ ; o fully digital output =
than 300 k readout channels ( e 12 mW/channel consumption e

PHOTODETECTOR UNIT

Designed to host and readout 4x 64-
channel SiPM arrays for a total of

FRONT-END BOARD

ALCOR-64 chips are
encapsulated mTo

256 channels. Provides cooling to 256-ball 17x17mm? PP o e, .
the sensors and routing of the signals Imm-pitch BGA TN
towards the electronics bay, packages ana RGP IS oy,

mounted onto
almost 5000 front-

and electronics

wmboards for dRICH.
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composed of four ALCOR-64-based
front-end electronics cards and one

FPGCA-based readout board with
connections towards LV and DAQ. ' .
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events in the laboratory show that the overall time
resolution is comfortably below 150 ps RMS, even
for low bias voltages. Better time resolution is 0.2
achieved with large-SPAD SiPM sensors, given their

larger signals and taster slew-rate.
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Time-walk correction using the slew-rate mode
capabilities of ALCOR provides a very good response, _
allowing us to clearly distinguish between after- . - 3pe
Pulsgs (slow-rise time, large ToT) and cross-talk (fast o0 s 0 s 6 0 05 T s ';f:t;'Si%,o'nd'éh'r;;h's;g o
rise-time, large ToT). bias voltage (V)
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