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Introduction O O
Electronics of the CMS Drift Tubes detector (DT) will be replaced for the High Luminosity
phase of LHC [1]
e New on-detector electronics for DT (OBDT) based on radiation-tolerant FPGAs Secondary
e Responsible for the time digitization of the DT signals (TDC) [inks
e Up to 240 channels per board with a least significant bit of the TDC of 25/32 ns
e Data streamed to backend boards in the service cavern via lpGBT link
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One sector of the DTs, 4 chambers, has been equipped with final prototypes of the OBDT
working in parallel with the legacy electronic system (Slice Test)
e Used to validate the OBDTs in situ . . . .

In this context, a system capable of reading triggerless the OBDTs is proposed
e Use spare links to send ALL hits to a readout system capable to collect all data
e Useful for evaluating and debugging the new front-end boards and detector studies
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Payload builder The Payload builder process is in charge of reading hits from all v '\ application
the FIFOs, one per channel, and merge them in a single stream
The 100G TCP/IP is implemented using a scalable network stack
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e Full TCP/IP, buffering for retransmission on external DDR4

The readout server hosts a NVIDIA Mellanox ConnectX-6
' Network Interface card with a point-to-point connection
FI rSt tEStS with one of the VCU on-board QSFP. Stream is received
with a standard TCP socket and written in a RamDisk.

System developed and tested at the INFN Legnaro National Laboratories (LNL) where a
replica of the components installed at CMS for the slice test is available

e 4 OBDTs-phi, slow control and timing distribution system The board is mounted on the PCle slot of a server in

charge of monitor and control, which consists of standard
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O e ey generating periodic signal stimulating the the

102} | | chamber’s frontend output (Test Pulse, TP). References
This reflects into a signal spanning, ideally,
5 10 1 2 3 oneTDCDbin. The spread IS caused by the [1] A. Triossi et al,, “The OBDT board: a prototype for the Phase2 Drift Tubes on-detector electronics.”
TDC bin [25/32 ns] . . [2] https://serenity.web.cern.ch/serenity/emp-fwk/

convolution of TP generat|0n and TDC [3] https://github.com/fpgasystems/fpga-network-stack
uncertainties [4] Front-End RDMA Over Converged Ethernet, real-time firmware simulation, G. Bortolato (TWEPP2023)

Matteo Migliorini (University and INFN Padova) - matteo.migliorini@pd.infn.it TWEPP2023, Topical Workshop on Electronics for Particle Physics 1-6 October 2023



