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System Context and Backend Architecture
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« Higher luminosity requires upgraded DT electronics with
improved performance.

« Support for the new LHC machine clock distribution system.
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+ System based on 10 Serenity ATCA boards with powerful
FPGAs (Virtex Ultrascale+) and optical links (90 per board).

+ Distribution of the 40.079 MHz bunch-crossing clock and
synchronous events to the on-detector electronics using
LpGBT protocol .

+ Synchronization signals from TCDS2 through the DAQ and
Timing Hub Board (DTH).

+ Monitoring detector electronics voltages, currents,
temperatures, and thresholds, as well as configuration of the
on-detector electronics and remote FPGA reconfiguration.
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CPU-less Ethernet architecture connected to a server plus

Reliable UDP mapped to AXI-Lite / AXI-Stream (SURF
framework).

LpGBT logic in one 320 MHz clock domain.

Transceivers operate in buffer-bypass mode — preserve
time skew between reboots and reconfiguration.

Backend implementation of LpGBT and SCA interfaces.
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Signal Integrity and Timing Performance
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« DT intrinsic time resolution: approximately 2 ns.

+ Required timing distribution precision: approximately 100

ps.
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Channel-to-channel jitter RMS 5.95
Channel-to-channel skew 200 420

(00000 [ The oscilloscope screenshot shows signals from a synchronous event acquired on

three OBDT channels connected to the backend system. The horizontal time scale is set to 100 000000 000000000

ps/div.
« Downlink: 2.56 Gbps LpGBT eye diagram.

+ Uplink: 512 Gbps eye diagram measured with the in-system
IBERT core.

« Downlink eye opening: approximately 80%.

+ Uplink eye opening: approximately 76%.
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diagram produced by the LpGBT chip; eye is
not centered due to chip limitations.
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