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Complex upgrade of the LHCb detector in

2019-2020

« replace all Front-End and Back-End electronics

 replace >90% of the detector channels

« trigger-less data taking at full LHC frequency

« run at x10 more instantaneous luminosity for the
next 10 years

« ~40 Tbps data acquisition system

The upgraded LHCb readout system'" will be centrally controlled by a

single Readout Supervisor, with these functionalities:

 reception and distribution of global timing

« generation and distribution of synchronous and asynchronous commands

« generation of events veto, triggers and calibration events

o interface to central control system for run management, activity
configurations and special data taking recipes
» timestamping and description of events

The upgraded Readout Supervisor firmware Centralized supervision in a single
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FIXED LATENCY

Centralized control of data taking modes Real-time readout control

— example of a start of run synchronization mechanism

Clock

FE Reset | |

— asynchronous commands from ECS
— changing configurations based on data taking
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conditions (pause trigger/ pause data acquisition)

Programmable length. To allow

Front-End to recover from Reset Programmable length, enable/disable

Synch < >

Event type definition based on origin of event

Programmable length. Synch pattern to allow Readout
Board to synch with Front-End stream

BXID Reset | |

— calibration event associated to a calibration

Other cmds

command: isolate specific event

BE Reset | |

— veto trigger(s) according to predefined rules

Trigger Veto

1. TFC generates a centralized Synch command for the full readout system
2. (All) Front-End electronics generates a programmable pattern
3. (All) Readout Board synchronize on the pattern and associated BXID
4. TFC releases trigger veto, data taking starts

—>

References:

1
2!
3!

K. Wyllie et al, "Electronics Architecture for the LHCb Upgrade”, LHCb-PUB-2011-011, 2011

74

Centralized readout control allows for synchronicity

across the system
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