The FastRICH ASIC
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(RICH) detectors. The upgraded electronics will be installed during Long Shutdown Three (LS3) to
retain the RICH's excellent particle identification (PID) performance after transition to
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FastRICH frame data is packaged into AURORA blocks

MuDAQ writes AURORA blocks directly to file
MiniDAQ unpacks AURORA blocks into Fragments and writes to a Frag file
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.. The FastRICH frames are reconstructed from AURORA blocks (MuDAQ) or Fragments (MiniDAQ)
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The FastRICH is a novel ASIC central to a time resolved readout chain for LHCb’s two ring-imaging Cherenkov
Target Application

LHCb-RICH
CMOS 65nm

QFN88 (10mm x
10mm)

MaPMT, SiPM, MCP
16 (single ended)
Positive or Negative
~30 uA -2 mA

Leading Edge (LED)
and Constant
Fraction (CFD)

ToA: 24.41 ps (gate)
or 97.64 ps (no gate)
ToT: 390.625 ps

~10 bits, dynamic
length

AURORA 64b/66b
0.32 Gbps - 5.12 Gbps
~11 -13mW/ch

~2 Mrad; 7 x 10™
HeH/cm? 1 MeV n eq,
2 x 1013/ cm?

5mm x 5.25mm
(146 pads)

FastRICH frame

Multiple file streams can be decoded in parallel allowing for Bunch Crossing ID (BXID) alignment across FastRICH and

2025 testbeams

implemented the first

ever FastRICH readout from photon
detectors (MaPMTs). Upcoming testbeams
will instrument a full LS3 module with FastRICH
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. “ Correlation between FastRICH and external time reference provided by an MCP-PMT, timestamped by a PicoTDC, is seen (right plot)
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