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Phase-Il Muon Barrel LO Trigger

Detector: 4 RPC stations in Barrel region: 3 legacy BM-BO RPC doublets + 1 novel Bl RPC triplet [1]
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MDT * Final muon LO trigger candidates sent to ATLAS central
Trigger Processor trigger through Muon Central Trigger Processor Interface
(MUCTPI) board.

» SL boards store readout data into local memories during Level-0 trigger latency.

* Muon hit data iIs transmitted to High Level Trigger and readout system via
FELIX modules when an LO-Accept signal Is received.

« DCTs send zero suppressed data to barrel Sector
Logic (SL) in counting room (USA15).

BMBO-DCT and SL Hardware & Firmware Status
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* BMBO-DCT FPGA-based on Artix-7 (XC7A200) | *SL FPGA-based on Virtex Ultrascale + (XCVU13P)
*IpGBT ASIC used to handle the serial data transmission : * IpGBT interface implemented on FPGA to handle the serial data
|
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between DCT and SL. transmission between DCT and SL.
» Optical transmission with SFP+ optical module. » Optical transmission using Firefly optical modules.

/ DCT-SL Interface \
DCT to SL: 256bit @ 40MHz (10.24 Gb/s bandwidth, 8.96 Gb/s user data)
SL to DCT: 32bit @ 80MHz (2.56 Gb/s bandwidth, 1.28 Gb/s user data)
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Ultrascale + /
« 15t prototype working, 2"9 prototype to be delivered soon.

* Firmware ready, hardware tests ongoing.

 Different trigger algorithm approaches under investigation:
spatial coincidences (roads), pattern matching, NN.

* 15 prototype working. \
« 204 prototype recently produced,

currently being tested.
* Firmware ready and tested in lab and on RPC detector.
* Rad-hard tests to be completed on 2024.

Test communication between BMBO-DCT and SL in the LO Muon test stand
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« DCT monitoring: reading voltages and temperatures from decoded rros e comwcrmane ~ !
IpG BT data. . 5 ocer (4l 1

Data communication test = "“/ e

 IBERT test @ 10.24 Gb/s.

 BER test: send packets with PRBS7 data using a delimiter (automatic
phase and packet alignment). A logic block deserialises the frame and
aligns them using a custom header.

* All Elinks tested both in uplink and downlink @ 320 Mb/s.

e [LA used to monitor transmission errors.
e NO transmission errors found for a 24h test.
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