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Study on the Transmission Delay of Two Priority Classes
in One Node in the Foundation Fieldbus
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Abstract - The foundation fieldbus(FF) is one of the fieldbuses most widely used for process control and automation.
In order for system designer to optimize medium management, it is imperative to predict transmission delay time of
data. In a former research, mathematical modeling to analyze transmission delay of FF token—passing system has been
developed based on the assumption that a device node has only one priority data(1Q model). From 1Q model, all of the
device nodes, which are connected on the FF system, are defined priority level in advance, and as system operates, data
are generated based on given priority level. However, in practice, some non-periodic data can have different priority
levels from one device. Therefore, new mathematical model is necessary for the case where different priority levels of
data are created under one device node(2Q model). In this research, the mathematical model for 2Q model is developed
using the equivalent queue model. Furthermore, the characteristics of transmission delay of 2Q model which is presented
in this paper were compared with 1Q model. The validity of the analytical model was verified by using a simulation

experiment.
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Fig. 1 Schematic diagram of the 1Q model for the
token-passing
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3.1 Actual token rotation time(ATRT)
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