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This document explains two solutions to overcome a sample rate / topology issue with
RESOLUTE DRIVE-CLIQ and Siemens DRIVE-CLIQ controllers.

Background

Siemens motion systems, that include the SINAMICS and SINUMERIK controllers,
utilise the DRIVE-CLIQ interface to not only communicate between drives and
encoders, but all peripheral equipment.

All periphery equipment that can be connected to a controller are known as drive
objects. The DRIVE-CLIQ system operates as a communications bus, where all
components on each communications line must respond in turn within the defined
sample period.

Customers can connect several drive objects to each controller line and can select
from several available sample rates for requesting data from each line.

Example sample rates are: Name ’ Sample Rate

Standard 125 ps
High 62.5 us

According to the Siemens controller documentation, a maximum of 3 drive objects
(drives and/or encoders) can be connected to each line when a high sample rate of
62.5 s is selected (Fig 1).

* The fastest sampling time for a drive object in servo control or HLA is as follows:
- Ti=31.25 pys: Exactly one drive object in serve control
[ - Ti=62.5 ps: Max. three drive objects in servo control or HLA J
- Ti=125 ps: Max. six drive objects in servo control or HLA

Fig1
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Although this statement is true, it can be misleading to assume that 3 drive objects will
always work.

For the system to work, the total response time of the drive objects must be less than
the selected sample rate.

We know that RESOLUTE DRIVE-CLIQ has a total response rate of 27 us and
therefore this can present our customers with a problem.

How the controller works

In this example, the controller has 4 available lines. Each line will be polled for its
data. The returned data from each line must be completed within the selected high
sample rate of 62.5 us (Fig 2).

Controller

Fig 2

If a controller line has several drive objects connected (in this case, the drive unit +
encoder 1 + encoder 2) then the total time for the 3 responses must be less than the
sample rate of 62.5 ps.

In this case, the time taken is longer than 62.5 us and the system will not work (Fig 3).

Encoder 1

Encoder 2

Fig 3
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Solutions

There are two possible solutions to this problem:

Solution 1 — Adjust the Sample Rate

Increasing the sample rate to 125 us will allow time for the 3 drive objects to return
their data within the specified time of 125 s (Fig 4).

This solution may not be possible for some customers as they may want to stay with
the high sample rate of 62.5 ps.

Encoder 1

Encoder 2

Fig 4

Solution 2 — Adjust the Topology

Adjusting the topology to reduce the number of drive objects on each line can be done
by moving encoder 2 to an empty controller line.

Each line will now be able to return its data within the specified high sample rate of
62.5 us (Fig 5).

This solution may not be possible as the customer may not have a spare line.

Encoder 1

Encoder 2

Fig 5
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