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Gain Adjustment

Parameters 

Speed Loop

H08-00
2008-01hKp

H08-01
2008-02hKi[ms]

+

-

200B-02h

Speed reference
[RPM]

Max motor
speed

+
+

Position Loop

H08-02
2008-03hKp[Hz]

6091-01h
H05-07

Motor shaft revolutions

6091-02h
H05-09

Driving shaft revolutions

Gear Ratio =

6064-00h
H0x-xx

Position actual value
[position units]

6063-00h
H0B-17

Position actual value
[encoder units]

607C-01h
H0x-xx

Home Offset
[position units]

6062-01h
H0x-xx

Position demand value
[position units]

-

+

6062-00h
H0x-xx

6062-01h
H0x-xx

Following error
[encoder units]

200B-10h
H0B-15

Trajectory 
Generator

+

Target Position
[position units]

607A-00h
H0x-xx

6062-01h
H0x-xx
60FC-00h
H0x-xx

Position demand internal value
[position units]

Torque Loop

+

-

+

Damping Filter

Without Damping With Damping

Frequency [Hz]

2009-29h

H09-38

H09-39
Width level

2009-28h
Filter 1

Frequency [Hz]

xxxx-xxh

H09-44

H09-45

Width level

xxxx-xxh
Filter 2

xxxx-xxh
H09-47

Depth level

Frequency [Hz]

xxxx-xxh

H09-49

H09-50

Width level

xxxx-xxh
Filter 3

xxxx-xxh
H09-52

Depth level

Frequency [Hz]

2009-0Eh

H09-12

H09-13

Depth level

2009-0Dh

Notch Filter 1

2009-0Fh
H09-14

Width level

Frequency [Hz]

2009-11h

H09-15

H09-16

Depth level

2009-10h

Notch Filter 2

2009-12h
H09-17

Width level

Frequency [Hz]

2009-14h

H09-18

H09-19

Depth level

2009-13h

Notch Filter 3

2009-15h
H09-20

Width level

Frequency [Hz]

2009-17h

H09-21

H09-22

Depth level

2009-16h

Notch Filter 4

2009-18h
H09-23

Width level

Speed Feedforward

H08-18
2008-13hKff[ms]

H08-19
2008-14hKff[%]
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1
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6062-01h
H0x-xx
Velocity Offset
[Speed units]

60B1-00h
H0x-xx

Kff =75%

Kff =50%

Kff =0%
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M
otor Speed

following error

Zero Phase
control

H05-19
2005-14h

+
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Torque Feedforward

H08-20
2008-15hKff[ms]

H08-21
2008-16hKff[%]

0

1

2

6062-01h
H0x-xx
Torque Offset
[Speed units]

60B2-00h
H0x-xx

H06-11
2006-0Ch

0

1

2

6062-01h
H0x-xx

Position actual value
[position units]

6064-00h
H0x-xx

H09-36
2009-25h

Friction compensation

H09-32
2009-21h

H08-33
2009-22h

+
+

Gravity compensation

Positive friction compensation

H08-34
2009-23h Negative friction compensation

H08-35
2009-24h Friction Comp. Speed Threshold

Model Speed

Reverse

Forward

Positive friction
compensation

Negative friction
compensation

Gravity
compensation

Motor Energized

1st [ms]

2007-07h

H07-05

H07-06

2007-06h

2nd [ms]

Torque reference
low-pass filter

Torque Limit
Forward [%]

2007-0Bh

H07-09

H07-10

2007-0Ah

Reverse [%]

Function

2008-18h

H08-22

H08-23

2008-17h

Cutoff
Frequency [Hz]

Speed Feedback
low-pass filter

M

E

D-axis Kp [Hz]

xxxx-xxh

H01-24

H01-25

Q-axis Kp [Hz]

xxxx-xxh

xxxx-xxh
H01-27

D-axis Ki

Q-axis Kixxxx-xxh
H01-28

1

2

1

2

6091-01h
H05-07

Motor shaft revolutions

6091-02h
H05-09

Driving shaft revolutions

Gear Ratio =

Low-Pass
Filter

[ms]

2005-06h

H05-04

H05-05
[ms]

2005-05h

mKp: Model tracking control gain

2008-2Fh

H08-43

H08-46

mLPF: Model filter time

2008-2Ch

Model Tracking Function

2008-34h
H08-51

mVFF: Model tracking control 
speed feedforward compensation 

0

1

H08-42
2008-2Bh

Cutoff 
frequency [Hz]

2008-21h

H08-31

H08-32

2008-20h

Compensation 
coefficient[%]

Disturbance
Observer

2008-22h
H08-33

 Inertia 
correction 

coefficient[%]

Cutoff 
frequency [Hz]

2008-1Dh

H08-27

H08-28

2008-1Ch

 Inertia 
correction 

coefficient[%]

Speed
Observer

2008-1Eh
H08-29

Filter time [ms]

0

1

H08-40
2008-29h

EtherCAT
Master

6062-01h
H0x-xx

Following error
[position units]

60F4-00h
H0B-53

Forward [0.1%]

60E1-00h
60E0-00h

Reverse [0.1%]


