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1. Notices 
The information contained in this document is subject to change without notice. 
Synapticon GmbH provides this material "as is" and makes no warranty of any kind, 
expressed or implied, including, but not limited to, the implied warranties of 
merchantability and fitness for a particular purpose. Synapticon GmbH shall not be 
liable for errors contained herein or for incidental or consequential damages in 
connection with the furnishing, performance or use of this material, whether based 
on warranty, contract, or other legal theory. 

1.1. Copyrights and Trademarks 

This document contains proprietary information, which is protected by copyright. No 
part of this document may be photocopied, reproduced, or translated to another 
language without the prior written consent of Synapticon GmbH. 
 
SYNAPTICON, SOMANET, OBLAC, ACTILINK, as well as the Synapticon logos, are 
registered trademarks ® of Synapticon GmbH.  
 
EthernetIP® is a registered trademark of and licensed by ODVA Inc., USA. Studio 
5000 Logix Designer® is registered trademarks of, and licensed by, Rockwell 
Automation Inc., USA. All other product names are the property of their respective 
trademark or service mark holders and are hereby acknowledged. 
 
Synapticon GmbH​
Steinbeisstr. 1​
71101 Schönaich​
Germany, Europe​
www.synapticon.com 
 
Copyright © Synapticon GmbH 2026. All rights reserved. 
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4. Overview 
The drive is configured to run in CSP mode. The master sends incremental target 
position values on every task cycle. Occasional spikes in torque are exhibited, which 
could be observed as sudden noise while running. 
 
The data plots from the master, e.g., OBLAC or TwinCAT, show spikes in ‘Torque 
Demand Value’ in some cycles. This is observed more frequently when DC sync is 
set up. 

5. The Cause 
Consider a master task, e.g., TwinCAT/CodeSys, that is running at 250Hz (PDO 
cycle every 4ms). The ACTILINK-S control input frequency is 1KHz by default, i.e., it 
reads new setpoints from the Object Dictionary every 1 ms, synchronized to SYNC0.  
If the master's PDO data arrives in the Object Dictionary at almost the same moment 
the drive reads it, even tiny timing variations, e.g., master jitter, decide whether a 
new setpoint is picked up in the current cycle or the next one. When it lands one 
cycle late, the drive holds the old setpoint for 1 ms and then catches up with an 
increased step, which the control loop turns into a torque spike. 
 

 
 

Figure 1 - Data cycle - Delayed data arrival 
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The delay could occur from various factors such as shift setting of master and also 
device, network setup and inconsistencies, master task cycle, and number of drives 
in the chain. 
 
Additionally, the target position (profile) calculated by the master has an effect if the 
increment is not consistent with the data cycle. 
 
This network trace is one such case that shows that the data frame arrives 1ms later 
than expected. Instead of 4ms, it arrives after 5ms. 
 

 
 

Figure 2 - Delayed network data frame 
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The graph below explains how the data is sampled internally and control parameters 
are calculated based on the sampled data. The position control loop with control 
input FIR filter is explained in Reference  [1]. 
 

 
 

Figure 3 - Target demand 
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6. The Solution 
1.​ Make sure the network is stable. Avoiding non-realtime (non-industrial) 

switches in the network might improve the data throughput. 
2.​ Adjust the drift percentage and shift parameters in the master. This will 

improve the sync tolerance by reducing the jitter. ​
For reference, refer to the images below from TwinCAT. 
 

 
 

 
 

Figure 4 - Master DC setting in TwinCAT 
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3.​ Target setpoints issued by the master must not exhibit any jitter. 
4.​ Tune properly to the expected step response based on the system. Tuning it 

for a sharp response tends to increase the occurrence of spikes.  
5.​ Adjust the Input filter order. When the input FIR filter order is high, the input 

data would be smoother and the spikes are eliminated (0x2027 Control input 
FIR filter, 0x2015 Velocity feed forward) 

6.​ Increasing the data read frequency (0x2500 Cyclic control input frequency) to 
2KHz will increase the data read rate and smoothen the spikes. 

7. References 
[1] SoftwareReference 5.6 -> Motion Control -> Position Control Loops  
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