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Abstract

Based on the analysis of EtherCAT communication protocol, a smoke alarm system based on Ether-
CAT high-speed data bus is designed. The EtherCAT slave station uses the FPGA chip instead of the
foreign special control chip to realize “on the fly” function of the EtherCAT protocol. The EtherCAT
master station will report and display the alarm information of each slave station in real time. The
experimental results show that the networking technology of EtherCAT bus avoids the problem that it
is difficult for smoke detection system based on non-polar two-wire data bus to access to the indus-
trial Internet of Things. It has the characteristics of low cost and reliable performance.
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Figure 1. EtherCAT data frame structure
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Figure 2. Smoke alarm system architecture
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Figure 3. Smoke alarm system topology
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Figure 4. Flow chart of message analysis of slave station
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Figure 5. EtherCAT main control board
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Figure 6. Test platform
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Figure 7. Experimental results
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