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Belle II data acquisition system
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 * Belle II readout has a common readout
    for every subsystem except PXD.
    - Belle2link protocol
    - PCIe40 boards
      (replacing previous COPPER boards)

PCIe40

https://www.kmi.nagoya-u.ac.jp/eng/seminar/2191/
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PCIe40 boards

 Based on ARRIA 10 GX115 FPGA 
 48 transceivers.
 PCIe 16x Gen3 (2 8x lanes)
 DMA Transfer up to 100 Gbps.
 External clock synchronisation 

capability.
 Up to 66 Mbit internal memory in 

FPGA
 External memory by the server (Giga 

Byte)

from 2019 TRGDAQ workshop, Daniel Charlet’s talk

https://indico.belle2.org/event/495/contributions/3804/attachments/1933/2948/Belle2_DAQ_meeting_28_08_2019.pptx


4/15

PCIe40: PCIexpress transfer

• Data transferred to PC via PCIexpress. 
• Two types of transfer: 

• read/write to registers (BAR), for « slow » data : slow control and PCIe40 internal configuration
• Read by DMA for fast data acquisition: is used for data coming from Front-End

• PCIe40 uses 2x8 lanes busses, not 1x16: if one wants to use the 2x8 configuration, the 
server must implement the « PCIe bifurcation » feature, not available on all of them
• (I think all current readout PCs support this feature)

• For the moment, current firmware development based on 1x8 PCIe interface: bandwith 
limited to 50 Gb/s (but large enough since ultimately the data transfered out of the PC 
server is limited to 10 Gb/s by the ethernet connection)
• Upgrade to 100 Gb/s will also be possible in the future

from 2019 TRGDAQ workshop, Daniel Charlet’s talk

https://indico.belle2.org/event/495/contributions/3804/attachments/1933/2948/Belle2_DAQ_meeting_28_08_2019.pptx
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Updates to the PCIe40 readout software

 * Merged Dima Levit’s code for 2x8 PCIe support into pcie40_software.
    - For the pcie40_firmware, Dima’s code for 2x8 PCIe support is yet to be merged.
 * Updated DMA driver to compile on both newer (readout PCs) and older (testbench PC) kernels.
 * Updated slow control scripts for PCIe40.

Updates are being included in the current stable branch
and a testing branch for TOP feature extraction.
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TOP feature extraction
 * In order to reduce radiation induced SCROD PS lockups, TOP group has decided to move
    TOP feature extraction functionality to the readout PC software.

 * This requires updates to the PCIe40 readout software.
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 * TOP feature extraction code has been migrated to pcie40_software by Harsh Purwar and Shahab Kohani.

 * Updates to the core pcie40_software have been prepared by Yamada-san (MR 54)
    - The subevent building has been extended to allow waveform saving in TOP data.

https://indico.belle2.org/event/16060/contributions/97952/attachments/35957/54858/TOP20250930_B2GM.pdf
https://gitlab.desy.de/belle2/daq/pcie40_software/-/merge_requests/54


Data corruption (event mixing) in 2024ab runs
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https://indico.belle2.org/event/16387/contributions/100106/attachments/36772/54510/250924_B2GM_readout_status_Yamada.pdf
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https://indico.belle2.org/event/16387/contributions/100106/attachments/36772/54510/250924_B2GM_readout_status_Yamada.pdf
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https://indico.belle2.org/event/16387/contributions/100106/attachments/36772/54510/250924_B2GM_readout_status_Yamada.pdf
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https://indico.belle2.org/event/16387/contributions/100106/attachments/36772/54510/250924_B2GM_readout_status_Yamada.pdf
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Summary

 * Several updates to PCIe40 software have been added:
    - Added 2xPCIe support, updated driver code, added few more minor updates.
    - For TOP feature extraction, subevent building has been extended.
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