A Full Trigger Data Readout Scheme for the BESIII MDC Subtrigger System
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Motivation

The BESIII luminosity upgrade will increase the background level and event

Table 1: MDC layer structure and geometry parameters.
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Full-Data Readout Workflow & Frame Design

Fully compatible with the
original VME interface

Using Xilinx Kintex 7 series FPGA to support
the logic which can over the requirements almost
50%

Using SFP+ transceivers which
support the line rate over 10Gb/s
per channel
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Full-data Readout Hardware & Firmware ]

Adopts 32 CHs Samtec Firefly optical
transceivers which support the line
rate over 10Gb/s per channel

Using Xilinx Kintex Ultrascale series FPGA to
ensure sufficient processing resources

DDR4 improve the DAQ'S caching
capability under network congestion

Using the FMC interface can meet the needs of
different electronic boards in Trigger System

@ The detector's original bitmap contains
many '0' and only a few '1', so zero

different superlayers.

@ In response to the different fire rates at
different layers, we also designed different

compression ratios for different layers
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01 Raw Data and Compression

compression is the most effective compression
strategy; Meanwhile, the hit rates vary across

02 Block Builder & Frame
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® Add Header & Trailer ® Data Type Control
® Timestamp ® Payload Length
® Frame counter ® Overflow Symbol

03 Packetizer & AXI-Stream

41.65MHz / wr_clk domain : MDC data packaging

Raw_data

RDMA_clk domain : AXI-Stream transmission
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B 4 x 64-bit words Logical block boundaries are
beat (AXI beat boundaries)
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Conclusions:
® The RDMA data were correct

was observed in this test.
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MDC hit map, the recovered hit positions and fitted tracks are
consistent with the expected simulated pattern

® The recovered hit codes match the original
simulated hit codes. The linear fit gives
and R? = 1.000000 , showing that no hit loss or wrong decoding

ly filled back into the

y =X

Future Work & Extension

@ Improve the readout control mechanism to keep full-data transmission stable under high-rate conditions
@ Provide reliable MDC raw hit data for 3D track-trigger studies, helping to develop and test new trigger algorithms
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