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Abstract

To meet the urgent demands of train communication systems for high real-time performance, high reliability, and low latency, this
paper proposes an FPGA-based onboard TSN terminal network card design. The system architecture consists of hardware, logic,
and software components, and adopts key TSN protocols such as IEEE 802.1AS-2020, IEEE 802.1Qbv, and IEEE 802.1CB to
support time synchronization, scheduling control, and redundancy mechanisms. A system-level testing scheme tailored for rail transit
scenarios was developed, and performance evaluation was conducted using a TSN testing platform. The verification results show that
the proposed TSN network card meets system application requirements in terms of time synchronization accuracy, traffic scheduling
efficiency, and fault-tolerant switching. Future work will focus on the standardization of communication interfaces to promote
product engineering and practical deployment.
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