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Abstract: In order to solve the problems of similar devices relying on specific chips. high cost, and poor portability when the au-
tomatic peripheral field devices are connected to PROFINET network, the software design is used to realize PROFINET 10 communi-
cation under the common network card. The IO device is implemented on the Raspberry Pi 3B+ development board, which supports
asynchronous real-time data exchange. The IO module can be matched through the slot or sub-slot data model. Through design de-
scriptive file. the 10 module type is mapped to the ID of the module and sub-module to realize the modular 10 devices, and modules
can be added and deleted as required; When the system is started, the controller addresses the IO devices by the device name, and
then assigns IP addresses to the IO devices based on the device name. The implementation of this process depends on DCP protocol,
which is the basis of data interaction in PROFINET network. In order to deeply explore the PROFINET protocol stack, based on the
implementation of PROFINET, starting with the principle of DCP protocol, the function and program implementation are studied in
detail, and the implemented IO devices are configured with PLLC S7-1200 to verify the function of 10 devices and working process of
DCP. Experimental tests show that the Raspberry Pi realizes the communication functions of PROFINET RT and NRT, and the up-
date time jitter is less than 50 ps, which meets the application requirements of control engineering.
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