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Abstract

The vacuum control systems of CERN's accelerators are based on PLCs, which communicate with controllers either with direct I/O, or via Profibus.
In order to improve the communication efficiency of the vacuum sector valve controllers using direct I/O, a low cost Profibus DP slave interface card
has been designed.

This paper describes the steps to design and test a Profibus DP slave interface that can match user’s digital parallel bus. It presents the developed
hardware and firmware, together with the corresponding assessment tests. It also flags the improvements of this new interface, in comparison with
the previous system.
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Conclusion

Regarding the performance, the present version of the MUX SVCU card needs 30 to 50ms to read or write one single status page or command into
one single valve controller. Now, with the new version of the MUX SVCU card, the cycle period is less than 1ms. In addition, in the new system, both
status pages of all sector valve controllers are read, and every of them can be written within a single cycle. In the worst case, when all valve
controllers need to be read and written, it will take only 1ms instead of 880ms. This faster sampling period is important particularly for interlocks and
beam dump request data logging. Furthermore, this new design allows the connection of all SVCU crates directly to the Profibus network, like the
major part of the vacuum controllers used at CERN. No additional I/0O modules need to be connected to the master PLC.
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