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• To make this Café enjoyable for all, please follow these tips. 

– Please do not put us on hold. Others will hear the hold music. 

– Do not use a speaker phone. Background noise can be heard. 

– We welcome comments and questions.  

You can type questions into the “Chat” window. Please send to ‘All Panelists’ 

– Questions not answered during the Café can be e-mailed to 

training@yaskawa.com or can be entered into the survey sent to you at the end 

of the class. 

 

 

 

Welcome to Yaskawa America’s 

Training Café Express 
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MPiec: Controller Parameters that 

Enhance Application Performance 

Hosted by: 

 

Nishant Unnikrishnan 
Applications Engineer 

Yaskawa America Inc 
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Keys to Performance 

Image Place Holder 

 

Performance Filters 

Ensure precise command to servopack 

Tuning 

Ensure appropriate response from motor 
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Keys to Performance 

Synchronized motion (Gear, Cam) Un-synchronized motion (Discrete) 

1 Filtered master data Moving average filter 

2 Communication delay compensation - 

3 Feedforward component Feedforward component 

4 Servopack sub-interpolation Servopack sub-interpolation 
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Expected Cam Motion 

Synchronized Motion 
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Synchronized Motion 

External Encoder 
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Actual Cam Motion 
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Servo Master                              External encoder master 

Cam Motion 
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External Encoder Filters 

1007 

1008 

1305 

1009 
1306 

1001 
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Actual Cam Motion 
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Actual Cam Motion 
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Communication delays 

Memory 

Memory 

FMK 

MLINK 

Application 

Memory 

SGDV 

SGMXV < 0.5 ms 
CM: Common Memory 

MLINK update 

Application scan + 2 x MLINK updates + 0.5 ms Application scan + 2 MLINK update + 0.5 ms 

Ext Enc 



Page 13 

Date: 03/31/2011  |  © 2011 Yaskawa America, Inc. All rights reserved. 

Need for Scan Compensation 

Master Slave 

2 4 

3 9 

4 16 

5 25 

LIO-0x MLINK 

Sigma-5 

2 3 4 5 

Cam Table 

MP2000iec 
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Synchronization test stand   

Master Slave PG Out 

CNTR 
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Communication delays 

1 

2 

3 
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Communication delays : 1305 
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Communication delays: 1305 

1 

2 

3 



Page 18 

Date: 03/31/2011  |  © 2011 Yaskawa America, Inc. All rights reserved. 

Communication delays 

Memory 

Memory 

FMK 

MLINK 

Application 

Memory 

SGDV 

SGMXV < 0.5 ms 
CM: Common Memory 

MLINK update 

Application scan + 2 x MLINK updates + 0.5 ms Application scan + 2 MLINK update + 0.5 ms 

Ext Enc 

 

1305 

 

1307 



Page 19 

Date: 03/31/2011  |  © 2011 Yaskawa America, Inc. All rights reserved. 

Scan Compensation 

2 MLINK scans 

x 

+ 

Ext. Enc. 

Y 

N 

Y 

N 1307 

Ext. Enc. 
Y 

N 

1006 

1016 SM 

1500 
Camming / 

Gearing 
(refer to camming 

 block diagram in 

 online help) 

1016 SS 

1015  
N 

Y 

1001 

MC_MoveXXXX 

Synchronized 

 Motion? 
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Communication delays 
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Communication delays 

1 

2 

3 
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Scan Compensation 

2 3 4 5 

Master Slave 

2 4 

3 9 

4 16 

5 25 

LIO-0x MLINK 

Sigma-5 

Cam Table 

MPiec 

1305 

1307 
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Filters for Synchronized and Unsynchronized motion 
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Filters 

1301 

)1012(10111011 1 scannnn 

1016 

1300 

Position  

Loop 

Velocity 

Loop 

1311 

0 

1 

2 

Sigma-5 - MECHATROLINK 

1020 

1310 

Web server  

data log 

MP2300siec/ MP2310iec 
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Motion Filter: 1300 
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Velocity Feedforward: 1310 

Controller parameter 1310 = 0 Controller parameter 1310 = 1 

Steady state position error = 0 
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Velocity Feedforward: 1310 vs Pn109 

1310 = 1 

Pn109 = 0 

1310 = 0 

Pn109 = 100 
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Servopack Sub-interpolation: 1311 

Controller sends commands every MECHATROLINK update (2 ms) 

Controller parameter 1311 = 0 

Pn 812 = 0 ms 

Controller parameter 1311 = 2 

Pn 812 = 2 ms 
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Servopack Sub-interpolation: 1311 

Pn 1311 = 2 

Pn812 = 2ms 

Pn 1311 = 1 

Pn811 = 2ms 
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Filters 

MP2300siec/ MP2310iec 

1301 

)1012(10111011 1 scannnn 

1016 

1300 

Position  

Loop 

Velocity 

Loop 

1311 

0 

1 

2 

Sigma-5 - MECHATROLINK 

1020 

1310 

•Moving average filter 

•Velocity Feedforward 

•Servopack Subinterpolation 
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Filters 

1301 

1016 

1300 

Position  

Loop 

Velocity 

Loop 

Sigma-5 – Option Style 

1020 

1310 

Web server  

data log 

MP2600iec 

)1012(10111011 1 scannnn 
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Summary 

Synchronized motion (Gear, Cam) Un-synchronized motion (Discrete move) 

1 Filtered master data (1306) Moving average filter (1300) 

2 Communication delay compensation (1305, 1307) - 

3 Feedforward component (1310) * 

 

Feedforward component (1310) * 

4 Servopack sub-interpolation (1311) Servopack sub-interpolation (1311) 

* Consider Pn109 for motion profiles with high acceleration profiles 
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Customer 1 

Application: Camming 

MECHATROLINK: 4 ms 
 RMS torque : 96% (Calculated RMS torque 66%) 

 A860: Encoder overheating alarm (Started designing heat sink) 

 Rough sounding 

 

 
Pn 812 = 4 ms 

• RMS torque : 67%  

• Smooth sounding 
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MP2600iec: High Speed Indexer 

Sequence 
 Get digital input 

 Command motion (max 180 degrees) 

 Settle to 0.36 degrees 

 

Challenges 
 Fast reaction to IO and fast motion command 

 Smooth torque profile. Motor  getting hot. 

 Tuning to obtain fast settling 

 

 

 

Within 20 ms 

Customer 2 
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Pn217 = 10 (moving average filter) 

Move time = 18.5 ms 

Pn216 = 10 (Exponential filter) 

Move time = 20.74 ms 

Servopack sub-interpolation was critical in bringing down RMS torque and in preventing encoder over heating 
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Additional Parameters 

• High Speed Output (1050) 

 

 

• Option Monitor Read (1032) 
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High Speed Output (based on External Encoder Position) 

 

Digital output can be triggered within 13 us of an external encoder reaching a specified position   
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High speed output application 

1) Product registration    

     < 60 us on LIO 

2) Labeling using cam 3) Inspection triggered using     

high speed digital output 

  output within 13 us on LIO 



Page 39 

Date: 03/31/2011  |  © 2011 Yaskawa America, Inc. All rights reserved. 

Option Monitor Read (1312) 

 

 


