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Research on real-time EtherCAT master station design of dual system based on multi-core
isomerization
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[Abstract] In the field of industrial automation, EtherCAT, as a high—speed real—time Ethernet communication
protocol, is widely used in multi—axis control systems due to its outstanding performance. To meet the high
demands for real—time performance, reliability, and flexibility in industrial applications, this paper proposes a
real—time EtherCAT master station design scheme based on a multi—core heterogeneous processor, integrating
Linux and FreeR TOS dual systems. This scheme leverages the rich functionalities of the Linux system and the hard
real—time capabilities of FreeRTOS. By optimizing resource management and task scheduling in the dual—system
environment, it achieves efficient EtherCAT communication and precise synchronization control. This paper
details the EtherCAT system architecture, dual system design, and experimental testing. The results indicate that
the system can support control with a minimum cycle of 125us, and during long—term operation, the jitter time for
a 1ms cycle is less than 2us, validating the effectiveness and practicality of the proposed scheme.
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