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previously used RS485 architecture. pased timing measurements.

EtherCAT Timing Results RS485 vs EtherCAT Comparison

Communication Latency Communication Comparison
® About 640 ns latency per node

®m Jitter of 840 ns across 15 participants
B Linear scaling with node count
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Control Loop Analysis

Real-Time Control Timing

Although EtherCAT communication supports
10 kHz bidirectional process data exchange,
the achievable closed-loop control frequency

Broadcast speed  Very high High ST .
Deterministic transmission behaviour . _ _ is limited by the cumulative delay of
Feedback capability Sequential Simultaneous -
9.6 Us o o measurement acquisition, SPI transfers,
‘ ’ Determinism Limited Excellent communication latency, controller
- i — _ — OYyNCNhronization Proprietary Distributed Clocks computation, and synchronized gate signal
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Typical cycle 20 kHz broadcast 10 kHz bidirectiona ® 5 us processing time
. . frequency
Distributed Clock Synchronization ®m 5 us buffer
®m Initial frame jitter: ~840 ns RS485 Characteristics ® Theoretical node limit = 140 nodes
m Jitter of Sync Pulse with Distributed Clocks: m 20 kHz broadcast transmission ® More nodes possible with lower
~160 ns B Synchronisation accuracy + 10 ns with proprietary communication frequency or higher
B Static offset across 15 Participants: ~240 ns solution * Bandwidth
The synchronization pulse and the ® Limited closed-loop update rate Conclusion

communication frames exhibit different jitter

The presented EtherCAT-based

time. A remaining static timing offset of

RS485 system. The achieved synchronization
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characteristics. For the synchronization pulse, communication architecture demonstrates
jitter is minimized as much as possible in order f@_ 3\8 significant advantages regarding deterministic
to execute switching patterns and &E-': ‘%’Tﬁ timing behavior, scalability, and wiring
measurements at a highly precise point in p— I j ;. reduction compared to the previously used
.

. 28 Us * n : : -
approximately 240 ns was observed between performance confirms the suitability of
the first and last participant. This offset is 1 EtherCAT for modular power electronic
constant and therefore predictable and systems with distributed real-time control
compensable in control applications. EtherCAT Characteristics requirements.
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