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Phase-ll RPC-based LO Trigger

Phase-ll upgrade in LS3 (2026-2028): preparation for High-Luminosity LHC and Run 4
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RPC LO Trigger: hit coincidence
In at least 3 chambers out of 4 or
coincidence In Bl and BO layers.

RPC-based trigger requirements: up to 100 kHz trigger rate and 390 ns latency.
Global LO trigger requirements: up to 1 MHz trigger rate and 10 s latency [2].
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- Current trigger and readout I i 32 barrel SL boards will receive all the
electronics (except for front- MUCTPI RPC data and control the DCTs.
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. BM/BO DCTs will include amplifier + cnergy flag = Tubes Trigger Processor (MDT-TP) for further refinements.
discriminator, while Bl  DCTs

monitoring
amplifier + discriminator + TDC.

" mmsmmmmmm  * Final muon LO trigger decision will be sent to ATLAS central trigger
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'« S| boards will store readout data into local memories.
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o=l ' « Muon hit data will be transmitted to High Level Trigger and readout
system via FELIX modules when an LO-Accept signal will be recelved.
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« SL FPGA Is divided Into 4 Super
Logic Regions (SLRs).

 Firmware logic and /O ports are
placed as In the scheme on the left.

g o AR

FD0218' W K . e
el TN NN S IR O R

GTY quad 130

MUCTPI (2) BIGIIIN *0Y40-X0V43 Trigger

(half BM-BO sector)
MDT-TP (4)

* The DCT Is based on a Xilinx Artix-7 FPGA.

 FPGA performs 1.2 Gb/s TDC (only for BM/BO) and
Zero suppression.

 DCT connects to SL via bidirectional optical fibres.
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* The Low Power Gigabit Transceiver (IpGBT) ASIC - i IR . Firmware ready and simulated.
handles the DCT-SL serial data transmission. s
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« SL board prototype ready,
Y e e 117 functionalities tested In lab.
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B-50 DCT (4 interfaces to be completed in 2023.

 FPGA firmware ready and simulated with MC data.
« BM/BO DCT prototype tested with an RPC detector.
» Radiation qualification to be completed in 2023.
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