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Motivation

The evolution of fusion devices towards
long-pulse or steady-state operation presents
challenges for diagnostics and control.
A generic and standard approach is needed.

MicroTCA-based architecture
FPGA/SoC edge processing using
High-Level Synthesis
Standard Ethernet as communication
interface, offloaded UDP
Time-Sensitive Networking for time
synchronization and bounded latency
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Results

Evaluation within different setups using
COTS elements
Near wire-speed, with payload
throughput up to 9.927 Gbps
Low end-to-end latency, starting below
1 µs, increasing with frame size
Achieved sub-5ns standard deviation
synchronization precision
TSN Time-Aware Shaper provides strictly
bounded latency for high-priority traffic,
guarantees down to 10 µs cycle times.

Setup Link Std (ns) Max (ns)
Direct GM→Node 4.2 15
FR switch GM→Node 4.8 15.5
RE switch GM→Node 21.9 64.5
FR: Fiberroad RE: SoC-e RELY-TSN12

∗Check D. Andrino-Izquierdo’s contribution for an in-depth analysis of ITER Synchronous Databus Network over Time-Sensitive Networking.
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Thanks!
I hope to see you at the poster session

Elena Room from 11:25

Contact: a.pinas@alumnos.upm.es
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