Working with Motion Studio 2

AC Servo Drive
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Before we start

Please prepare the following items before we start to work with Motion Studio.

1. Leadshine AC Servo Drive (EL7/EL8 Series)

2. Leadshine AC Servo Motor (Recommended by Leadshine to be matched with driver)
3. Data cable

a. Mini-USB — For EL7 series AC servo drives
b. USB Type-C — For EL8 and EL7-RSP series AC servo drives.
(Please mind that a charging cable might not be able to transfer data.)
4. Motor power cables (Direct or Aviation connector depending on motor models)
5. Encoder cables(Direct or Aviation connector depending on motor models)
6. Motion Studio 2 can be downloaded on our website www.leadshine.com

System requirement to run Motion Studio 2

Operating system: Windows 7 or above

CPU: 1.5GHz or above

RAM: 512MB or above

Hard disk capacity: 10GB or above

Display: Resolution 1024*768, color 24 bit
Communication interface: USB Type-A series adapter


http://www.leadshine.com/
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Introduction

Motion Studio is a free-to-use software developed by Leadshine Technology Co., Ltd. for simple
commissioning of Leadshine AC servo products. Motion Studio 2 is a newly upgraded AC Servo
Drives tuning software with redesigned modern looking GUI, many more features and highly
user friendly with better configurable interface.

Through Motion Studio 2, users can connect the drivers to PC for parameters reading & writing,
system performance tuning, trial run, driver status & data monitoring and much more. Most of
the functions can be realized without connecting the driver to a main power supply.

There is no need to install Motion Studio 2. Download “Leadshine_Motion_Studio_EL8
EL7_Servo_V2.2.4 Beta” for designated Leadshine products on our website and unzip the file.
Click on MotionStudio.exe to start the software. User manual for Motion Studio 2 can be found
in Help folder. It is recommended to save Motion Studio 2 in other disks than C: drive.

https://www.leadshine.com/download/Software.html

% Leadshine
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Getting Started with Motion Studio 2

After unzipping “Leadshine_Motion_Studio EL8 EL7 Servo V2.2.4 Beta”, click on

) MotionStudio.exe

to start Motion Studio 2.

o — s g

) Labei Modelti ] Status Bar * | Help Eheek far Updates
cC & . Cancade MoaeiD) fr] Navgation fae EE‘ @ :;\ asout Aottt Retel 2
Login Tite Mode(@) o mﬁ Home Fage
Funstion navigatian. -0 x
=] ﬂ [

F- R Function

1D 102 setings
s scope 3
o N Trial Run

ER o 30

B parameiecs Uit

<M Pr.bstion
1641 Easy Tuning

o &5 Parameter Setiing Ausistance
) senal Port

UsE
Regisry

- gaT ExherCAT

w S Cancpen
w7 EtherMett?
e ﬂmoﬂm
1. Menu
General EL7_RS400P

General Driver connection interface, admin login and software related software
such as view, languages, hard reset can be found on this tab
Driver(EL7- On the driver tab (display servo drive model when connected), quick
RS400P) access button, functions and tools can be found for more convenient
application and settings.

2. General tab

9 (% Label Mode(M)  [/] Status Bar %? @ Y Help Check for Updates
G ** About Software Reset

Cascade Mode(J) E Mavigation Bar

Connedct Administrator Windows || Language Display
Login Tile Mode(T) - Mode= || Home Page
Drriver Debug View Setting Help

Driver Debug Connect to driver and login as admin interfaces

View Users can choose software layout mode as to fit respective working
habits. Recommended to turn on both “Status” and “Navigation” bar.
Setting Switch between English and Chinese. Display mode can also be
modified in accordance to personal favor.

Help Software version, Leadshine Homepage, Software hard reset can be
found on this category
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Driver tab
L/
5 General EL7_RS400P
DB & | L QK= o Sl B )R
= = gl Ll >
Emergency | Connect File Sawveto Driver Parameter /O Scope Trial Pr-Motion Easy Mechanical State Errar Toals
Stop © Driver Reset List Setting Run~ Tuning = Analysis Monitor Alarm <
Quick Access Functian Assistance

O]V [ @AYICISI Emergency stop button, Drivers related operation: Connection
settings, saving parameters to driver, reset driver and read saved
files.

Function Easy access to servo drive functions. Pr-Motion function is RS models
specific and can't be access using other servo drive models.
Assistance Servo drive set up interfaces can be accessed from “Tools”. Newly
added functions such as position comparison or black box are also
available here. Most of these functions and settings can be accessed
on the function navigation bar on the left panel as well.

3. Function Navigation

Function navigation

=

= Driver

e Function
----- P/: Parameters List
..... I_Q 1/0 settings

- W& Trial Run
----- <P Pr-Motion

i Easy Tuning

= Tool
& é& Parameter Setting Assistance

----- m Serial Port

£ ~ECRT EtherCAT
+ m!‘, CAMNopen
5 gp® EtherNet/IP

o @ prOFINET

Function Easy access to servo drive functions. Pr-Maotion function is RS
models specific and can’t be access using other servo drive models.
This are the same functions that can be found on the driver tab.
Tool Most servo drive parameters settings interface and guidance can be
found under this tab. Newly added functions such as position
comparison and black box can be accessed under this tab as well.
Serial Port, USB and Registry are rarely used and if any of them is
needed, please contact Leadshine technical support.
[olelylnlthglle-1ile]sl Communication protocol related settings are model specific and can
Protocol only be accessed with supported servo drives.
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4. Operation interface
5. Status bar

Comm Show connection status of the servo drive

SNEIG [ Show emergency stop status of the servo system
stop

Servo Show servo drive status

Alarm Alarm message. To find out details and recommended solutions to
alarms, please navigate to Error Alarm function on Function or on
Navigation tree.

Connect to Servo Drive

1. Click on connec,
2. “Connect” pop-up window will appear.

Connect pod

Online Mode l Offline Mode

Communication Mode RS232

Communication Port | COM3 e Refresh
Baud Rate SO0000 Disconnect
Adaptive Baud rate 2

Series |AC Servo Drive

Driver Model EL7_EC750F

Motor Model  Unknown Type

Portg | IM:6, OUT:3

Axis Count |

Firmware 207
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@ = Online mode: Driver and motor connecting to USB port automatically identified
= Offline mode: Use offline mode to read parameters saved in PC.
@ =  Only RS232 communication mode is supported for the moment being.

= Communication Port can be automatically identified by clicking on “Refresh”. If driver failed
to connect, please verify data cable or change to another USB port.
= Check “Adaptive Baud rate” and click on “Connect” to connect to servo products.

Driver can be connected to PC without main power supply.

@ =  Servo products info such as series, model no., ports, axis count and firmware version can
be found here.

3. When servo drive is connected to PC through data cable, will appear on the

front panel of the servo drive. ErrOD2 will appear due to no main power supply
connected, it doesn't affect most tuning works of the servo drive.
4. Once successfully connected, Comm on status bar will turn to “Comm: Online”.
Comm:Cnline
5. Connect window will close automatically in 3s after successfully connected.
6. If connection failed, please verify:
a. Data cable. Charging cable might not be able to transfer data.
b. Change another USB port.
c. Any alarm error which needs to be reset.
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Function Navigation

Servo Drive Functions

Function navigation - 0
=
B EL8-EC_400F

EI ----- Function

------- E;/: Parameters List
------- LQ I/O settings

= ¥E- Trial Run
------- ___ Position Trial Run
- () Velocity Trial Run
------- ~"Pr Pr-Motion
& Easy Tuning
------- E};‘ Single Parameter Tuning

L=

- One-Click Tuning

On the right panel, users can start any required servo drive functions from the function
navigation list. If this list cannot be found, please tick “Navigation Bar” under General tab.
Please keep in mind that some of the functions are AC servo drive series specific. For example,
Pr-Motion can only be used when connect to RS series AC servo drives.
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Parameters List

2 9 =20 8 ol

Save As Upload Save Compare Restore
Number Label AxisA Min Maix Defa... Unit  Activation Remarks
gﬁ%ﬁ#iﬁﬁ:gﬁent Pr0.00  Model-following bandwi... 575 0 5000 1 0.1Hz Immediate Null
Pr2.vibration Suppres Pr0.02  Real time Auto Gain Adj... 0Ox1 0x0 OxFFF Ox1 -- Immediate Null
Pr3.Velocity/Torque ] |Pr0-03  Real time auto stiffness ... 61 50 81 70 - Immediate Null
Pr4.1/0 Monitoring Sef §Pr0.04  Tnertia ratio 17 0 20000 250 Yo Immediate Null
Pr5.Extended Settingd §pr0.06  Command polarity inver... 0 0 1 0 Restart Null
E:g?gggigiﬂ';%i Pr.07  Probe signal polarity set... 3 0 3 3 Restart Null
- Pr0.08 Command pulse counts ... 0 0 67108 0 -- Restart Null
Pr0.09  1st command frequency... 1 1 21474... 1 -- Restart Null
Pr0.10  Command frequency m... 1 1 21474 1 -- Restart Null
Pr0.11  Encoder pulse output pe... 2500 1 32767 2500 Pfrev  Restart Null
Pr0.12  Pulse output logic invers... 0 0 1 0 -- Restart Null
Pr0.13  1st Torque Limit 350 0 500 350 % Immediate Null
Pr0.14  Excessive Position Devia... 30 0 310 30 0.1rev Immediate Encoder unit
Pr0.15  Absolute Encoder settings 0 0 32767 0 -- Restart Null
Pr0.16  Regenerative resistance 100 25 500 100 Ohm  Immediate Null
Pr0.17  Regenerative resistor po... 50 20 5000 50 w Immediate Null
Pr0.19  Friction compensation s... 0 0 1000 0 -- Immediate Null

Model-following bandwidth, also known as modeHollowing control (MFC), is used to control the
position loop to improve the responsiveness to commands, speed up positioning time and

reduce following error. The effect is obvious especially in low and medium mechanical stiffness.
Function settings: 4
Value Description
Read only Not saved Different from default

Function o To open saved parameter files, save parameters as .Isr files for

buttons backup, upload parameters to drive and save parameters to drive.

e Parameters that are saved as .Isr or current parameter can be
compared to default parameters.

o Use “Restore” button to reset driver/motor parameter back to
factory default.

Parameter Different categories of parameters are listed on the left panel of the
class interface.

Parameters Parameter value can be set on this list, please be aware that some
modifications of parameters will only take effect after restart or axis
halted. Please refer to Activation column for details.

Description Descriptions for commonly use parameters are provided in this space
down below. For further explanations on the parameters, please refer to
respective AC servo drive series user manual which will be available on
Leadshine homepage.

Status Status indicator of parameters for the convenience of user when
undertaking axis tuning.

10
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I/O settings

4 ] bd b
Input | Output |
Pin Function Polarity Status Forced st...
(=) AxisA
Physical 10 [Z7Prd.00 Input selection DIT [0]input Invalid[NULL] 0:Normally ... O OFF :Not forced
Prd.01 Input selection DI2 [1]Positive direction over-travel inhibition input(P... 0:Normally .. O OFF 0:Not forced
[ZAPrd.02 Input selection DI3 [2]Negative direction over-travel inhibition input(... 0:Normally ... O OFF :Not forced
v CPrd.03 Input selection D14 [16]Homing switching input(HOME-SWITCH) 0:Nermally .. O OFF :Not forced
E' 9Pra.04 Input selection DIS  [0]Input Invalid[NULL] 0:Normally ... O OFF 0:Not forced
Virtuallo CPrd.05 Input selection DI6  [0]input Invalid[NULL] 0:Neormally ... O OFF 0:Not forced
7Pra.06 Input selection DI7  [0]Input Invalid[NULL] 0:Normally ... O OFF 0:Not foreed
APrd.07 Input selection DI8 [0input Invalid[NULL] 0:Normally ... O OFF 0:Not forced
! Input  output |
Function monitor Pin Function Polarity Status Forced st..
- 4 AxisA
Pra.10 Output selection DO1 [3]Brake off(BRK-OFF) 0:Narmally Open O OFF 0:Not forced
Pr4.11 Output selection DO2 [2]Servo ready output(SRDY) 0:Normally Open O OFF :Not forced
Pr4.12 Output selection DO3 [1]Alarm output(ALARM) 0:Normally Open O OFF 0:Not forced

To assign required functions/signals to digital input, output of servo drive, polarity of DI/DO can
be switched between Normally Open and Normally Close. Please make sure to check the wiring
on the CNL1 port of the servo drive as to match the assigned function/signal of the channel. Click
on “Save” to save the modified settings to driver.

4 /" scope x 1 3

B o]
Sample setting | Channel setup | Sample History Channel Time axis 3
Sample mode | Single frame high * |[] Continuous sample
Sampling Interval | 1.000 ¥ | [ms] B
i
Trigger Source Axis A ¥ | | D:Without trigger 3 :
Trigger Mode ORising edge trigger - |
Trigger Threshold 30/ -
2 Trigger position 20| 1961 (0-100) -
Analog channel -
Axis A ~ | [] 32Bit @ Show scale H
49 -- Position command velocity(rpm) k3 -
Axis A~ [ 32Bit ) Show scale u
3 — Position deviation v -
Axis A ~ | [] 32Bit O Show scale B
41 - Velocity feedback{rpm) v I
Axis A ~ | [] 32Bit O) Show scale B
81 -- Current feedback(0.1%) v B
Ausis A~ | [] 32Bit () Shaw scale i
5 - Relative position deviation ~
Axis A | [] 32Bit () Show scale q
80 -- Current setting(0.1%) L g
O
1 1 1 1 1L 1 L L
0 -- Blank k3 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 105
H_ Axis A ¥

11
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1. Function buttons
- To save waveforms recorded using Scope or to view previous saved waveforms.

2. Sampling settings

Sample setting  Channel setup | Sample History

Sample mode | Single frame high * | (] Continuous sample oS o™ i Aposton oo vt Scale division can be set
Sampling Interval | 1.000 < [ms] |:|Scaedvison 1 +|® Show scale and only scale of 1 chosen
Trigger condition 0.”“ ) S channel can be shown on
gger Source o T B CH2 Axis A |Position deviation i
Triggers . ph - e IScaedvison 1 |0 Show scale the axis.
Trigger Mode O:Rising edge trigger - =
> —— e Offset o= Use offset to set recorded
Trigger Threshold 30k= CH3 Axis A|Velocity feedbackirpm)
Trigger position 20/ 561 (0-100) Scale division |1 |0 Show scale waveform as accordance
Offset [ to VIEW
Axis A~ | [] 32Bit ® Show scale CH4 Axis A|Current feedback(0.1%
e 49 -- Position command velocity(rpm) L3 Scale division |1 ¥ (O Show scale
Axis A ~ | []32Bit O Show scale Offset o=
CHZ [ position deviation M CHS Axis A [Relative position deviation
Aoie A <] [ 328it O Show scale Scale division |1 :. Shaw scale
o3 41 -- Velocity feedback(rpm) L Offset 9=
- CH6 Axis A |Current setting(0.1%)
Acng s |[] 5261 O Show scale Scale division |1 |0 Show scale
81 -- Current feedback{0.1%) L3 Offset 2 E
chs Axis A+ | []32Bit O Show scale Diatal channel
5 -- Relative position deviation 2 CH1 Axis A Blank
Axis A ~ | [] 32Bit O Show scale BV cH2 Axis A Blank
CH8 T80 Current setting(0.1%) D M7 cH3 puis A Blank
] cHa Axis A Blank
Digital channel &1
Sampling Sample mode: Single frame high precision, Multi frame high precision, Multi
frame and frame low precision
interval Sampling interval: Please keep in mind that sampling interval needs to be

matched to motor velocity as to have a fully recorded data.

Continuous sample: Data sampling goes on until this option is not ticked.
Trigger Trigger source: Set up trigger signal.

Condition Trigger mode: Trigger by signal rising or falling edge

Trigger threshold: Sampling starts as condition value reaches set threshold
value.

Trigger position: Position from the whole motion where sampling begins
Analog All 6 channels can be configured individually as per requirement. For more
channel settings, please navigate to Channel Setup page. More variables have been
added on Motion Studio 2 as to better monitor performance of the servo system
and for easier analysis of servo error that might occur.

Digital To monitor the status of digital signal.

Channel

12
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3. Operation tab

Channel Time axis OF h | scal
reezZe channel scale
o " SOms - Sample| | Cursor Reset Auto
) Osdilloscope Cursor - O
Cursor A
Harizontal 1 £2 -¢1: |-585.000 ms Vertical axis vl V2
axis cursor . cursor . .
2 1/2-11): [-1.709 Hz
Analog Label t1 t2 Max Min Mean RMS vl v2
CH1 Position command velocity(rpm) ] 0 0.000 0.000 0.000 0.000 10.653 23.913 -
CH2 Position deviation ] 0 0.000 0.000 0.000 0.000 2131 4783
CH3 Velacity feedback(rpm) 1] 0 0.000 0.000 0.000 0.000 2131 4783
CH4 Current feedback(0.1%) -7610 -7610 -7610.000 -7610.000 -7510.000 7610.0 22967 31557 -
CH5 Relative position deviation 0 0 0.000 0.000 0.000 0.000 2131 4783
CHé Current setting(0.136) ] 0 0.000 0.000 0.000 0.000 2296.7 51557 -
Digital Label 1 t2
CH1 Blank 0 ]
CH2 Blank 0 0
CH3 Blank ] 0
CH4 Blank 0 ]

Channel
Time axis
Sample
Cursor

Reset

Auto

Freeze
channel scale
Progress bar

To show recorded waveform as to scale of selected channel

To modify the scale of time axis

To start sampling

By clicking on “Cursor”, Oscilloscope Cursor interface will be opened
and can be used to monitor the data of the recorded waveform. Data
changes as according to the position of the cursor.

To reset Scope settings back to default. Default settings are good
enough for most applications or can be used as reference for users
that might not be familiar with Scope functions.

To automatically adapt recorded waveform to screen

Freeze channel scale as not to accidently change with scroll wheel on
mouse

To show loading progress of recorded waveform.

4. Waveform will be shown here with analog channel on the top and digital channel on the
bottom. Digital channel can be hidden if not used.

13
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Position trial run

Step 1: First, select the motion mode of trial run. It can be a to-and-fro (move in both directions)
movement or a one-way motion in either negative or positive direction. Under positioning
mode, you can pick either to teach the start and end point of the run or directly key in the
required start/end position or distance. If start and end point are to be taught, please set lower
velocity and acceleration if user is not familiar with particular models. Use “Forward” and
“Reverse” button to move the motor and “Position 1 / 2" to set start and end point.

Mode Selection | To-and-fro 1 9

Step 1: JOG motion range

Fositioning Mode | Teach start and end point w2

Teach JOG velodty rpm
2
Teach acceleration time ms/1000rpm

a Current Position

Forward Reverse
5.3593 r

Position 1 Position Position 2

Step 2: Set JOG velocity, torque and acceleration (for actual trial run motion). No. of cycles
would be how many times does the user want the complete trial run motion to perform and
waiting time would be the interval time between each motion. Before performing trial run, please
enable servo drive (Refer to the instructions below)

Step 2: Position 100G

Pr&.04 J0G trial run velocty command rpm
Pr&. 25 Acceleration of trial running ms1000rpm
Pr6.03 J0G trial run torque command %a
Pr&.22 Mo. of trial run cydes
Pr&. 21 Trial run waiting time ms
Run Elﬂgrésncy

Use “Run” to start trial run after the above parameters are set correctly and
servo drive is enabled. Please make sure the axis is within safe travel
distance with no obstacles in the way.

Use “Emergency Stop” to stop axis in case of uncontrolled circumstances.

14
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Step 3:

Enable servo drive by clicking on the
button. Indicator on the right will turn to

m when servo drive is enabled.

Inertia ratio will be calculated
automatically but would not be saved
into driver's parameters. If inertia ratio
needs to be set, please refer to Inertia
Ratio Identification section for further
explanations.

Motor load rate and speed are shown
here for the convenience of monitoring.

Servo Enable

[ ] External enabling disabled /

Calculated inertia ratio E
Motor load rate IEI

% Leadshine

Please tick on this option to make sure
there won't be any other control signal
interfering the trial run process.

Positive limit O /
Negative imit  (7)

Positive and negative limit of the axis
can be monitored here. Torque limit is
as set in parameter.

Torgue limit O

Scope function can be opened using
this button.

I

Start Scope

15
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Velocity trial run

4 Velocity Trial Run x|

Velodty JOG condition settings Servo Enable

Mote: Click operation, press and hold the

Motion Mode | 10G | forward/reverse button to make the motor [JExternal enabling disabled
run.Continuous operation, press the d
forward button to make th to
rwardfreverse button to mal e motor Calculated inertia ratio

Pr&.04 JOG trial run velod 1500 rpm
o 150 | votorloadrate [120 ]
Pré. 25 Trial run acceleration ms,/1000rpm
wotorspeed [0 ]
-
LS

Pré.03 JOG frial run torque | 350 %
Pasitive limit )
Megative limit ®,
Forward Reverse =gatve fm s
Torgue limit O
Emergency
Stop Start Scope
Motion mode Choose between JOG or continuous motion
Parameters Set up trial run velocity acceleration and torque. Please keep in mind to

start from lower values with unfamiliar models.

HIAWEIGIREVEIE-M For JOG mode, press and hold either buttons to move the motor. In
continuous mode, click on “Forward” to turn motor in positive direction
and “Reverse” to turn motor in negative direction.

Use “Emergency Stop” to stop axis in case of uncontrolled circumstances.

*Please refer to the section above for the operation involving the panel on the right.

Using Pr-Motion function in Motion Studio 2, PR parameters in class 8 can be set including
trigger settings, software position limit, JOG, homing, emergency stop, etc. Manual triggering of
homing, path motion or emergency stop can also be triggered on this interface.

Control Parameters lPaﬁﬂ Parameters ] Manual ] Parameter List] Onling Path Loop ]

Control Config Homing Canfig
CTRG(Pra.0) Homing Direction(Prs. 10) (Pr8.10) (Pr8. 13-Pr8. 14)
[JHoming after power on ® H_Dmin_g X Moves to spedfied location after i}
(®) Rising edge trigger Direction{Megative} O Homing(Pulse)
[ absolute data memary Homing ) )
o Direction{Positive} [ z-signal Homing
Rising/falling edge {Pr8.15)
O trigger [ rigger e (Pr3.10) ) . m
oming Metho 0: Limit Switch Homing Homing high
(Pr8.16)
[ Software Limit Position(Pr8.0,Pra.5-Pra. ) (Prg.11-Pr8.12) _
Homing Homing low
Position{Pulse)

Software Positive Limit Position(Pulse) 0
ra. TS,
(Pr8.17) Pra. 18

R, q Homing Homin

E-stop Config(Pr8.22-Pra.23)

Deceleration of E-stop Deceleration of
while position limit E-stop{ms/Krpm)
artivelms/Krnml

Most of PR control related parameters can be set on this page.

16
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Control Parameters  Path Parameters ]Manual i Parameter List I Online Path Loop i

Path... Positioning Mode Positi... Velocity(... Acceleratio... Deceleratio... Pause Ti... 5-C...
0 0000H:_,END 0 60 100 100 0 0x00
1 0000H:_,END 0 60 100 100 0 0x00
2 0000H:_,END 0 60 100 100 0 0x00
3 0000H:_,END 0 60 100 100 0 0x00
4 0000H:_,END 0 60 100 100 0 0x00
5 0000H:_,END 0 60 100 100 0 0x00
6 0000H:_,END 0 60 100 100 0 0x00
7 0000H:_,END 0 60 100 100 0 0x00
8 0000H:_,END 0 60 100 100 0 0x00
9 0000H:_,END 0 60 100 100 0 0x00
10 0000H:_END 0 60 100 100 0 0x00
11 0000H:_,END 0 60 100 100 0 0x00 Please rgfer to the
12 0000H:_END 0 60 100 100 0 0X00 explanation below to set up
13 0000H:_,END 0 60 100 100 0 0x00 Positioning Mode column
14 0000H:_,END 0 60 100 100 0 0x00
15 0000H:_,END 0 60 100 100 0 0x00
Symbol description of  Interrupt function Position type Absolute frelative Jump Function
positioning mode: (_: interrupt) + {P: Position mode) + (ABS: absolute command) + (53: Positioning jump)
{1: Mo Interrupt) {V: Velodty mode) (IMC: Relative command) {C2: Continuous jump)
{HOME: Homing mode) (REL: Relative to the motor) (END: Stop)
(CAP: Relative reference] {CAP: Relative reference)

All class 9 parameters for 0-15 paths can be found here once connected to a servo drive that
supports PR mode.

Control Parameters I Path Parameters  Manual lParametEr Listl Online Path Loop ]

Motion Operation
Prg.02 Pr9.03 Pr9.04 Pr9.05 Pr9.06
Position{P) D ‘elocity {rpm) Acceleration(ms/Krpm) | 100 Deceleration{ms/Krpm) 100 Pause Time{ms) D
Pr9.00
FPositioning Mode | Pas:1 v Start
Homing
pre. 45 pre.a3 Manual control of servo
Input 0x0000 Cormang 0 s drive in PR mode can be
’ & Refresh Emergency Stop . .
.47 P35 el Horing done in this page.
Qutput  0x0000 Motor Position{Pulsey 0
[ Auto Refresh

Trigger Pr-Mode

0 1 2 3 = 5 [ 7

Motion To set up parameters for Path 0. Click on “Start” and parameters will be
Operation automatically uploaded to driver. Use for simple tuning of PR motion
involving only 1 path.

Homing I/0 and position display; Homing and emergency stop button. These
homing settings differ from the settings on Control Parameters interface as
these are only for manual homing.

Ne[e IS\ lele[SM To trigger operation of any of the 16 PR paths. Parameters for path 1 to 15
are set in Path Parameters interface.
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Control Parameters | Path Pacameters | Manusl Paraemeter List | Onlne Path Logo |

Address Number Label Min  Max Default  Unit Remarks 2

40960 Pr control setting [ ntrod Parameter Win

40962 PAB.01 Pr motion path number 16 None

40964 PAB.02 Control register L] Hone

40974 PAB.O7  Positive software limit L 0 -214... 21474.. 0 pluse None

40478 PAB.0Y  Negative software limit L 0 =214... 21474... 0 pluse HNone

40080  PAS.10 Homing Method Oxid i) OxFFFF Ox0 Set in the Control Parameter Window

40984 PAB.12 Homing position L 0 ... 2474 O pluse  None All PR mode and
40988 PA8.14 Homing stop position L 0 <214 21474 0 pluse Hone .

409%)  PAS.15 Homing high speed 200 1 BOO0 200 rpm None ContrOI eXCIUS“/e
40992 PAS.16  Homing low speed 50 1 B000 50 rpm None

40004  PAS.17  Homing acceleration 100 1 32767 100 msfKrpm  None paramete rS Can be
40996 PAE.18  Homing deceleration 100 1 32767 100 ms/Krpm  None H H

40998  PAS.19 Holding ime of homing... 100 [i] 65535 100 ms Hone fO un d on th IS l ISt for
41000  PAB.20  Torque value of homing... 100 0 65535 100 % None H H
41002 PAS.21  Overpass distance settin... 0 V] 65535 1] oar None convenience Of tunlng
41004 PAS.2? Deceleration of E-stop w... 10 i 32767 10 msfKrpm  None

41006 PAS.23 Deceleration of E-stop 50 1 32767 50 msfKrpm  Hone

41010 PAB.25 Absolute encoder positi... 0 -214.. 21474, 0 - None

41012 PAB.26 10 combined trigger mo... 0 o 65535 o - None

41014  PAS.27 10 combined filtering 5 0 65535 5 ms None

41016  PAB.268 Output value of 5 code L0 Ox0  OxFFFF Ox0 None

41018 PAE29 PR alarm L0 OxB... OxFFFF.. Ox0 - None

*Most of the parameters can be found on the interfaces of this function and it would be easier to
set up the parameters on respective interfaces.
**Please refer to the model specific user manual for how-to on setting up the parameters

Control Parameters | Path Parameters | Manual | Parameter List  Online Path Loop |

Loop triggering .
e Torun PR mode in a
Command | 0 Current path Outer loop
position (F) count = I 0o p
Pra.4s Emergency stop
Motor 0 Current loop faEaTi
position (P} count
Path Path loop count Interval(ms) Jump interval(ms)
Q 1 100 100
1 1 100 100

Right click the list to add a ...
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Trigger Pr-Motion using physical 1/0

1. Set up servo drive parameter such as Pr0.01 = 6. Required PR 1/Os are set in Pr4.00-Pr4.15
2. Set up PR control parameters such as trigger, homing, emergency stop, velocity, etc as
shown below

3. Set PR path parameter such as motion type, S-code, etc as shown below. The interface is

divided into 3 parts:
4 PrMode x| b

[ | T @
P 7 = A Function buttons
Control Parameters  Path Parameters }Manual | Parameter List | Online Path Loop |
Path... Positioning Mode Posﬁ... Velodity(... Acceleratio... Deceleratio... Pause ﬂ SC...
0 0000H:_,END 0 60 100 100 0 0x00 P h
1 0000H:_END 0 60 100 100 0 0x00 at parameters
2 0000H: _END 0 60 100 100 0 0x00 settings
3 0000H:_,END 0 60 100 100 0 0x00
4 0000H: _END 0 60 100 100 0 0x00
5 0000H: _END 0 60 100 100 0 0x00
6 0000H: _END 0 60 100 100 0 0x00
7 0000H:_,END 0 60 100 100 0 0x00
8 0000H:_END 0 60 100 100 0 0x00
9 0000H: _END 0 60 100 100 0 0x00
10 0000H:_,END 0 60 100 100 0 0x00
11 0000H:_,END 0 60 100 100 0 0x00
12 0000H: _END 0 60 100 100 0 0x00
13 0000H: _END 0 60 100 100 0 0x00
14 0000H:_,END 0 60 100 100 0 0x00
1o O000F:_END g £0 100 100 2 0x00 Positioning Mode settings guide
Symbol description of Interrupt function Position type Absolute frelative Jump Function
positioning mode: (_: interrupt) o (P: Position mode) o (ABS: absolute command) = (S3: Positioning jump)
{1: No Interrupt) (V: Velocity mode) ({INC: Relative command) (C3J: Continuous jump)
(HOME: Homing made) (REL: Relative to the mator) (END: Stop)
(CAP: Relative reference) (CAP: Relative reference)

100/100

SNTaifeliNe Vi iEMM Upload, download parameters to/from drives, save parameter, backup and
reset to factory default.

% D =t \

Cpen Save As Upload Download Save Restore

EEIGN TN Set PR path related parameters here. For more detailed explanations,
please refer to servo drive model specific user manual.

eI liIls[eMnlele [l Short explanation on how to set up Positioning mode column
settings guide

Remember to upload parameters to drive and save to drive after parameters setup.

4. Set up homing, trigger, I/O in PR mode as shown below:

**Please select required path when using edge trigger. Make sure the corresponding path is
chosen in I/O path selection

*Please set up I/0O combination filter time when using I/O combination trigger. Make sure 1/0
signal filter time covers the change in signal level.
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Zero Tracking Control

%Leadshine

Zero tracking control (ZTC) is able to realize a zero position deviation during
acceleration/deceleration. This function increase multi axis precision and master-slave following.

>
>
>
at the same time.
>
Parameter Label
Pr2.50 Model following

control

ZTC only available under position control mode.
ZTC can only be enabled when Pr0.00 is valid.
Model following control (MFC) and Zero Tracking Control (ZTC) cannot be used together

ZTC will be more effective after all the tuning work of the servo system has been done.

Description
0: Model following control - Default
1: Zero tracking control

Pr2.51

bandwidth

Set the following parameters to default

Velocity feedforward
compensation
coefficient

Pr2.52

Torque feedforward
compensation
coefficient

Pr2.54

Overtravel time
constant

Pr2.55

Overtravel
suppression gain

Pr2.53 Dynamic friction Range: 0-1000, unit: 0.1%
compensation Unit: Changes in torque with the effect of friction on
coefficient rotational speed.
Only valid when MFC is activated
Pr0.00 Model following If Pr0.00 = 0, MFC and ZTC is deactivated.

When Pr2.50 = 1 (Zero tracking control), higher
bandwidth will improve following performance but noise
will be higher.

Default value = 0 for zero tracking control.

Before turning Zero Tracking Control ON

g —— [,

Sampling Interval | 1.000

Trigger Source | Axis A
Trigger Mode
Trigger Threshold

Trigger position

v |Ims]

Trigger condition 720
~ | | 1:velocity feedback -

O:Rising edge trigger

20%] 941 (0-100) 365

/ Timelms]

Axis A ~ | [] 32Bit () Show scale

49 — Position command velocity(rpm) ®
Axis A ~ | [] 32Bit @ Show scale
3 -- Position deviation v
Axis A ~ | []32Bit (O Show scale
41 — Velocity feedback{rpm) v
Axis A ~ | []32Bit O Show scale

] cHa

81 -- Current feedback(0.1%) v
Axis A~ | []32Bit O Show scale
5 -- Relative position deviation v
Axis A~ | []32Bit O Show scale
80 -- Current setting(0.1%)

Digital channel =2
Axis A~
I cH =

0 -- Blank b

o Axis A

w
=1
¥
-
b
&
T T T T 1 T T T T 17T

/R position deviation
-

Current feedback(0.1%)

s
o
T T T T T

Relative position deviation

Current setting(0.1%) 61

oL-11 )

1 T 1 1 1 1 1 I 1 1 1
65 130 195 260 325 390 455 520 585 650 715 780 845 910 975 1040 1105 1170 1235 1300 1368
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After turning Zero Tracking Control ON

Sample mode | Single frame high ~ | ] Continuous sample

55

Axis A ~ | [] 32Bit O Show scale 15

49 -- Position command velocity(rpm) ¥ 10

Sampling Interval | 1.000 sl -
I
TriggerSource | AxisA v | | 1:velocity feedback v :; :
Trigger Mode O:Rising edge trigger " |
Trigger Threshold 30/ =) ol
Trigger position 20 (%] (%] (0-100) 25

Time[ms] 31
/ 232

s A~ 328Bit @ Sh I s o oy
Axis A O it @ Show scale / I Position deviation 10
=

elocity feedback(rpm 145
Current feedback(0.19) 48

3 -- Position deviation 7 4

Axis A - | [] 32Bit O Show scale

41 - Velocity feedback{rpm) Relative position deviation 10

I - B
- Bl S ot
ID Axis A ~ | [] 32Bit O Show scale Current setting(0.1%) a7
CHa 20l
.

81 -- Current feedback(0.1%)

Axis A | []32Bit O Show scale

5 -- Relative position deviation

D

Axis A = | []32Bit O Show scale
. 2
B!

80 -- Current setting(0.1%)

o Position deviation dropped drastically as a result of ZTC.

Step 1: Set Pr2.22 Position Command Smoothing Filter and Pr2.23 Position Command FIR
Filter to 0. Set up vibration suppression and tune servo drive parameter to optimal values.

Step 2: Set Pr2.50 to 1 to activate Zero Tracking Control (ZTC)
Step 3: Refer to the explanation above to check the result of ZTC

Step 4: If position deviation is still relatively high at acceleration/deceleration phase, please tune
Pr2.53 Dynamic friction compensation coefficient.
Dynamic friction coefficient
Torque(Rotational speed 1) — Torque(Rotational speed 2)

Rotational speed 1 — Rotational speed 2

* rated rotational speed

(Rotational speed 1 and 2 is the speed at starting and end point of constant velocity phase after
ZTC is activated. Torque can be checked on Motion Studio 2).

Step 5: If excessive position deviation still persists at the start-stop of acceleration/deceleration

phase, increase Pr0.00 bandwidth and gain. It might reduce the position deviation but at the
same time might cause some electrical noises.

21



, , Leadshine
Motion Studio 2 User Manual
One-Click Tuning — Easy Tuning

Set a mechanical stiffness level and the driver will automatically tune the parameters
accordingly, including inertia measuring and vibration suppression to fulfill responsiveness and
stability needs. At same time, more advanced functions can be applied, for example: Command
pulse filter, low frequency vibration suppression, etc.

Recommended for applications where inertia changes is minute. Single parameter tuning is
more complicated to set up compared to one-click tuning. Use single parameter tuning when
one-click tuning doesn't fulfill the needs.

Easy Mode

1. Click on “Single Parameter Tuning” under Setup Wizard. Choose “Enable automatic
inertia identification” and “Enable automation vibration identification”. If the system is
heavily loaded with Pr0.03 mechanical stiffness value lower than 70, by selecting “Set
low stiffness”, initial Pr0.03 value in Single Parameter Tuning will start at 70.

Tuning Configuration X

Enable automatic inertia identification

Enable automatic inertia identification

Enable automatic vibration identification Select this when there is

heavy load
[ set low stiffness / y

Cancel

2. Set the value of MFC bandwidth, stiffness as per the table below under Easy Setup.

Single parameter tuning X

Select axis | Axisl v

Easy setup Advanced setting

| MFC bandwictn | 1 | Aoz | 1. Tuning mode
Load tuning type |0. Rigid body ~

Stiffness 1 Parameter }

Motion tuning 1, Standard ~
Stiffness adjustment a type ndar

2. Inertia identification

70 Identification value(3%) Aummahc
setting
18.0Hz * Current value(%) <
3, Vibration suppression
Motch filter | Command filtering I Higher-orderpz 1 | +
I |:|Rasonanoe automatic settings I
Torque vibration amplitude D
Suppression mode | 2:Always valid ~
Notch f... Frequency  Width  Depth
Performance evaluation 1 4000 4 1]
In position range (Command IZ' 2 4000 4 0
3 4000 4 0

Arrival counts

~

Arrival time(ms) | 325

QOwvershoot | 72 Tips:
| 3 Please confirm to modify parameter and press
Jitter counts | 1 Enter to upload the parameter.
Maximum current(%) | 5
Tuning
Maximum velodity(rpm) | -505 completed
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MFC bandwidth set value Description
0 Deactivate model-following control function
[1] Automatically adjust MFC bandwidth
2~9 Invalid
10~2000 Manually adjust MFC bandwidth;
Recommended 30-100 for transportation belt applications

Stiffness level goes from 81-50 with 50 being highest stiffness level. Velocity response
improves with higher stiffness level but vibration might occur. For flexible structures, decrease
stiffness level and setup vibration suppression.

3. Resonance automatic settings: Automatically identified vibration under actual
stiffness level settings. Default value is restored when no vibration is detected. If not
selected, value will not be restored to default.

Advanced mode

4. Set Tuning mode.
Advanced setting Advanced setting

) 1. Tuning mode
1. Tuning mode
Load tuning type | 0. Rigid body e

i 0. Rigid bod v
Losdtunna type (5 PE e ot s e
ion tuni 0. Rigid bod
Motion tuning type 2. Inerta identification gaans
2. Flexible bod dentiicaton value % _
2. Inertia identification ) Altomatic

settin
Current value (%) 2

Load tuning type

Rigid body: Structure with low flexibility (i.e. screw leads)
High Inertia: 30-40 times higher than load inertia.
Flexible body: Low stiffness (i.e. belt)

Motion tuning type

Manual: Auto adjustment off. Parameters under Easy Setup available to be modified.
Standard: Prioritize stability. No switch gaining.

Location: Recommended for horizontal axis with variable load or ball screw
structures.

5. Inertia identification is automatically enabled at the start.
Identification value (%): Inertia ratio will be automatically identified with yellow box

blinking on every successful identification
Current value (%): If “Automatic setting” is selected, inertia ratio will be automatically
synchronize to Pr0.04. If not selected, user can press Enter to set the value to Pr0.04.
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Advanced setting

1. Tuning mode

Load tuning type | 2. Flexible body

Motion tuning type | 1. Standard

2. Inertia identification

Identification value(®) .Automaﬁc
-

zettin

Current value(%) g

6. Vibration suppression: Notch filter
Torque vibration amplitude: 0% - Max. sensitivity, 100% - Deactivated (Adjust

accordingly)

Suppression mode: 0 — Adaptive notch filter deactivated

1 — Adaptive notch filter valid for once

2 — Adaptive notch filter always valid

Notch filter: 1%, 2" and 3 notch filter

Frequency(Hz): 50~2000
Width: 0~20
Depth: 0~99

3. Vibration suppression

Motch filter | Command filtering ] Higher-order pz | *

Torque vibration amplitude | 0

Suppression mode | 2:Always valid

o

%Leadshine

Motch ...

Frequency  Width Depth

4000 4 ]
4000 4 ]
4000 4 a

Right click on notch filter
parameters to cut, paste or
reset the parameters

Vibration suppression: Command filtering
(These parameters are manually set, cannot be automatically identified.)
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3. Vibration suppression

Motch filter Command filtering | Higher-order pz 4 | *

Label Value
Position command smoothing filter ]
Position command FIR filter ]
1st damping frequency i]
2nd damping frequency i

Parameter Range(Unit) Description
Position command 0~32767(0.1ms)
smoothing filter
Position command FIR filter | 0~10000(0.1ms)

Large set value might elongate tuning time

st .
1> damping frequency 10~2000(0.1Hz) : Lo
2™ damping frequency 10~2000(0.1H2) To suppress mechanical end vibration

Vibration suppression: Higher-order Parameters

Command filtering  Higher-order parameter I
Label Value ™
Velocty observer gain{--) 160
Velodty observer bandwidth{ms) i]
Current response settings(%6) 100
Current differential coeffident (—) i]
Death zone compensation coeffide... 0
MFC type(-) ]
COwvershoot suppression gain{--) ]
Dynamic fricion compensation coef,.. 0 "
< >
Parameter Range(Unit) Description
Velocity observer gain 0~32767 Defaulted to stable gain and bandwidth.
Velocity observer bandwidth 0~32767(ms) Set = 1 to deactivate.
Current response settings 50~100(%) Current loop related effective value ratio
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%Leadshine

7. After the settings are done, use trial run to run the motor for at least 5 cycles.

4 Single parameter tuninV Position Trial Run X]

Mode Selection | To-and-fro

Step 1: JOG motion range

Paositioning Mode | Teach start and end point ~

Teach JOG velodty

Teach acceleration time ms/1000rpm

Current Position

Forward Reverse
34.8509 r

Position Position 2

r

Position 1

[st.500 | r

Step 2: Position JOG

PAG.04 JOG trial run velodty command rpm
Pr6.25 Acceleration of trial running msf1000rpm

PAG.03 JOG trial run torque command %o
PAG.22 Mo, of trial run cydes |:|
PAG.21 Trial run waiting time | 300 ms
Emergency
Run Stop

Jog speed > 300rpm
Acceleration < 600ms
Position 1 and Position 2 should be around 5r

Servo Enable _l

External enabling disabled

Calculated inertia ratio
Motor load rate l:l
Motor speed l:l
Positive limit O
Negative limit O

Torque limit O

Start Scope

Interval waiting time between cycles should be < 500ms with at least 5 cycles

8. Performance evaluation

Single parameter tuning

Selectaxis | Axisl
Easy setup Advanced setting
1. Tuning mode

Load tuning type | 2. Flexible body — +

MFC bandwidth Auto/f0. 1Hz

Command

Stiffness | Parameter | velocity
Motion tuning type | 1, Standard v

Stiffness adjustment
2, Inertia identification

Identification value(%)

70
) 18.0Hz

+ Current value(5t)

3. Vibration suppression

Notch fiter | Command fitering | Higher-order p ¢ | »

Torgue vibration amplitude l:l

Resonance automatic settings

Position
\ deviation

\ | i \
i

Arrival counts | 11

Arrival ime(ms) | 18

Overshoot | 15 Tips:
Please confirm to modify parameter and press
Jitter counts | 1 Enter to upload the parameter,
Maximum current{%) | 5
Tuning
Maximum velocity(rpm) | -501 completed

Suppression mode | 2:Always valid
\ \I I“" -
Motch f... Frequency — Width Depth \ ‘I I\k p G
Performance evaluation 1 4000 4 1] - wl /‘ - b
In position range(0.0001r) E 2 4000 4 0 ‘ | Arrival time AN ms
3 4000 4 0 \ |
Jitters

Overshoot
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[l Sl sN-la[s [N ToO Set the velocity deviation between target velocity and actual velocity

Arrival counts Number of times target value is arrived

Overshoot The difference between target value and actual value.
10%(White) < Overshoot(Yellow) < 100% (Red)

Jitter counts Detected jitters. Jitter count = 1(Yellow), more than 1(Red). Default(White)

Max. current Percentage of max. current

Use Scope to get desired waveform by decreasing stiffness value manually.

4 Scope x | Parameterlist | Single parameter tuning | Position Trial Run._| 3
(=]

Sample setting | Channel setup | Sample History Scale CH Time axis range Reset o

Sample mode | Single frame high v |[] Continuous sample

Sampling Interval | 5.000 ¥ |[ms] B

Trigger condition B

Trigger Source | Axis A v | | 1:Velocity feedback v i

Trigger Mode O:Rising edge trigger - B

Trigger Threshold 30[= |-

Trigger pesition 20 261 (0-100) |-

Axis A ~ | [] 32Bit @ Show scale
40 — Velocity setting(rpm) v -

Axis A~ | [ ] 22Bit O Show scale B
41 -- Velocity feedback{rpm) v B

Velocity feedback(prm) 0

W terminal current (0.01A) 0
Axis A | [] 32Bit O Show scale

2 -- Paosition feedback v

Relative position deviation 0
Current setting(0.19%) -1
Axis A | []32Bit () Show scale /

€2 -- W terminal current (0.01A) i

Axis A ~ | [] 32Bit O Show scale

5 -- Relative position deviation v

Axis & ~ [] 32Bit O Show scale B
80 -- Current setting(0.1%) v D
Digital channel 2= -] [
Axis A
/] CH1 1 1 7 TN Y Y Y S S Y O R 11 1 T 1
0 -- Blank v 325 6350 975 1300 1625 1950 2275 2600 2925 3250 3575 3900 4225 4530 4875 5200 5525 5850 6175 6500 6325
| I Auis A

9. Disable automatic inertia and vibration identification. Confirm to save parameters or
restore to previous settings if the tuning setup is not wanted.

Tuning parameter confirmation X

To maintain stability, it is recommended
Disable automatic inertia identification

Disable automatic vibration identification

Device  Modified Para... Label Before tuning After tuning
Axis1 Pro.02 Real time Auto Gain Adjusting 0x121 Ox111
Axisl Pro.04 Inertia ratio 25 22

Axisl Pr2.01 1st notch frequency 4000 400

Axis1 Pr2.03 1st notch depth selection 1] 72

Restore Previous
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One-click Tuning — Easy Tuning

This function is able to automatically tune the most optimal gain parameters for the specific applications
after the axis is in operation and learning. Corresponding paths and responsiveness level need to be set
before using this function. Please refer to the flow chart below. Parameter will be saved to parameters file
and can be used on similar axes.

Recommended for applications where inertia changes is minute.

Driver parameter
initialization

i

Set correct electronic
gear ratio

-

Clickon ‘One-Click
Tuning’ on Motion

(g
2
e
=1
o

Select auto tuning

3
o
o
@

Set range of movement and
operation mode

-

Tuning in progress

Tuning result <:

If resultis
satisfactory

Fine tune
manually

Save parameters

End
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1. Restore parameters back to default to prevent the axis from going out of control during

the tuning process.

Parameter List X | 1
)
P 9 = L R
Open SaveAs  Upload Save Compare J| Restore
All Parameters Number Label AxisA Min  Max Defa... Unit  Enable Mode  Remarks
B:?-ga;i'rfiﬁgtgrﬁem PA0.00  Model-following bandwi... 1 0 5000 1 0.1Hz Immediately  Null
Pr2:Vihratin; Suppres PA0.02 Real time Auto Gain Adj... 0x1 0x0 OxFFF Ox1 - Immediately Null
Pr3.Velodity/Torque C| | PA0.03  Real time auto stiffness ... 70 50 81 70 - Immediately ~ Null
Pr4.1/0 Monitoring Se| | PA0.04 Inertia ratio 250 0 20000 250 % Immediately ~ Null
Pr5.Extended Settings| | pA0.06  Command polarity inver... 0 0 1 0 - Poweroff Res... Null
E:g-éapstg?:f%?tttlil:l%i PA0.07 Probe signal polarity set... 3 0 3 3 - Poweroff Res... Null
: PA0.08 Command pulse counts ... 0 0 67108... 0 - Poweroff Res... Null
PA0.09 1st command frequency... 0 1 21474... 1 - Poweroff Res... Null
PA0.10 Command frequency m... 0 1 21474... 1 - Poweroff Res... Null
PAO.11 Encoder pulse output pe... 2500 1 32767 2500 Pfrev  Poweroff Res... Null
PA0.12 Pulse output logic invers... 0 0 1 0 - Poweroff Res... Null
PA0.13  1st Torque Limit 350 0 500 350 % Immediately Null
PAQ.14 Excessive Position Devia... 30 0 310 30 0.1rev Immediately Encoder unit
PA0.15 Absolute Encoder settings 0 1] 32767 0 - Poweroff Res... Null
PA0.16 Regenerative resistance 100 25 500 100 Ohm  Immediately  Null
PA0.17 Regenerative resistor po... 50 20 5000 50 W Immediately Null
PA0.19 Friction compensation s... 0 0 1000 0 - Immediately Null
Read only Mot saved Different from default
Factory reset >

|:| Manufacturer parameters group
Driver Parameter

|:| Mator Parameter

Ok
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2. Click on “Self Adjusting” and choose “One-Click Tuning” from the drop down list. Set
tuning response level accordance to mechanical stiffness of specific application, tuning
mode, target in position range and its unit. Click “Next” to go on to next step.

MotionStudio
P b — 1 S &
Xi 10 ~y 1= < Pr ,yﬂ? % :|_|I|l ‘.l S
Parameter I/O0  Scope Trial Pr-Motion Self Mechanical State  Error Tools
List. Setting Run~+ ] =| Analysis Monitor Alarm =

Functi{ & single Parameter Tunin Assistance
4 One-Click Tuning x] l !‘.‘\3 One-Click Tuning I

Tuning " " Tuning " -
settings motion operation result High response for structures
— with high mechanical stiffness
(O High response [suitable for applications with high mechanical stiffness] suc h as ba” screw. M ed I um
(® Medium response [suitable for applications with medim mechanical stiffress] response is more commonly
() Low response [suitable for applications with low mechanical stiffnese] used ) LOW res ponse |S usu al |y
Tuning rmodk for belt applications.
@ Positioning mofle
() Track Mode

Target in position range

Unit selection () Encoder unit () Command unit (@) 0.000 Ire:

In position range E 0.,0001r

Mext

3. Set the velocity, acceleration and range of motion for the tuning process. Please make
sure the difference between position 1 and 2 is more than 0.5r for more accurate inertia
ratio identification. Recommended to set at around 5 revolutions. Click on “Next” to start
tuning.

Tuning . Range of . Tuning . Tuning
settings motion operation result

Motion mode and range

Mode Selection To-and-fro
Teach JOG velodity E rpm Servo Enable lj
Teach acceleration ms/1000rpm

[[] external enabling disabled

Current Position
e i
r

Mote: Before tuning, start and end point must be set through JOG operation and the position

Inertia Ratio

Default Inertia Ratio D [[] Default Inertia Ratio

Tuning speed limit

1500 rpm  [>=400 rpm]

Mote: This speed limit is only effective in the tuning process, Default value is 50% of the rated

Previous Mext
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4. Please secure the motor properly as it might undergo rather strong vibration during tuning.
Inertia ratio will also be identified during the process. Please wait until progress bar
reaching 100%. It might jump automatically to tuning results. If motor goes out of control
during the process, please use “Emergency Stop” button to stop the process.

4 Farameter Lisiyy One-Click Tuning = ]
Tuning - Range of - Tuning -
settings motion operation

Emergency
Stop

Calculated inertia ratio %o

Previous Stop tuning

5. After getting the result of the tuning, please click on “Manual fine adjustments” tab to do
some fine adjustments if needed according to the waveforms on Scope.

4 Parameter List r Scope/’ One-Click Tuning X]
Tuning " Range of . Tuning e Tuning
settings motion operation result
Tuning result Compare parameters }
Performance evaluation Ern;rt%:ncy
Tuning result : Success, Used time 58 s. In position range(0.0001r) IZI

Arrival counts | 119

Arrival time{ms) D
Overshoot D

Jitter counts D
Maximum current({%)
Maximum velodty{rpm) W

Export parameter

fle Back to Step 1 Done
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6. After doing some fine adjustments to the parameters, start Scope to check if users have got

4 Parameter List T SCODVV One-Click Tuning  x ]
Tuning .. |Range of ., | Tuning ., | Tuning
settings motion operation result

Manual fine adjustment

MFC bandwidth | 2500 %

Tuning result  Manual fine adjustment |Compare parameters I

4

Emergency

Perfarmance evaluation
Stop

Arrival counts

Inertia | 10 2 Arrival time({ms) D
Run Once
Stiffness | 73 S Overshoot lII
Damping frequency 0 : Jitter counts III
Overshoot suppression gain | 10 = HEiEEyE Maximum current(%s)
In position range(0.0001r) | 20 e Maximum velocity(rpm})
=z %‘f"‘m’ Back to Step 1 Done

Click on “Reset” to set Scope to default and click on “Sample” to start monitoring servo
system data. Then, click on “Run Once” to start monitoring. Waveform will be automatically

updated.

2

| I

4 Scope X ] | 3
=1 h 3
Sample setting | Channel setup | Sample History Scale CH Time axis range
Sample frame and interval Lad CH1 v 50ms ¥ P sample adpat
Sample mode Single frame high ~ |[[] Continucus sample
Sampling Interval | 1.000 v | [ms) L
Trigger condition -
Trigger Source Axis A || 1:Velocity feedback 2 -
Trigger Made 0:Rising edge trigger o B
Trigger Threshold 30/ B
Trigger position 20 =] 9] (0-100)
Analog channel
Axis A+ | [] 32Bit @ Show scale
CH1 o 5 B
49 -- Position command velocity(rpm) v
Axis A~ | [] 32Bit O Show scale Time[ms)
CHz2 = B
3 -- Position deviation v | i 0
Axis A | []328it () Show scale L ; Position deviation 2
CH2 . Velocity feedback(rpm L}
41 -- Velocity feedback{rpm) v | ! dis
Current feedback(0.1%) -5
cha Axis A~ | [] 32Bit (O Show scale - | Relative position deviation 0
81 -- Current feedback(0.1%) o - | Current setting(0.1%) 6
Axis A - | [] 32Bit ) Show scale -
CH3
5 -- Relative position deviation E D
Axis A - | []32Bit O Show scale
CHB B
I 80 -- Current setting(0.19%) v B
CH1 fis A 1 1 1 1 1 1 1 1 1 1 1 1 L 1 1
0 -- Blank v €5 130 135 260 325 330 455 520 585 650 715 780 845 910 975 1040 1105 1170 1235 1300 1365
H_ Aois A~

*Only click on “Reset” button once after first starting Scope tool.
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Mechanical Properties Analysis

To determine mechanical and set up notch filter parameters to suppress vibration caused by
resonance.

4 Mechanical Properties Analysis x 3

A=

Open Save As Save

Selectaxis  AxisA v

Design parameters Driver Parameter
Notch filter 1

Pr2.01 ist notch frequency | 0 s 4000
<=
Pr2.02 1st notch bandwidth selection 0 2

:
>>
Pr2.03 1st notch depth selection 0 - D
4000
A

Notch filter2
Pr2.04 2nd notch frequency 0

o RS
Pr2.05 2nd notch bandwidth selection 0

>>
Pr2.06 2nd notch depth selection 0 2

Notch filter5

Pr2.31 5th resonant frequency | © = 4000
Pr2.32 5th resonant Q value | 0 S[e=]]o
Pr2.33 Sth antiresonant frequency 0 [ 5> | [4000
Pr2.34 5th antiresonant Q value 0 = 0
Notch filters
Pr2.35 6th resonant frequency 0 s 4000
Pr2.36 6th resonant Q value 0 “ll=<||0
Pr2.37 6th anti-resonant frequency 0 > || == | [ 4000

Pr2.38 6th antiresonant Q value 0 2 0

Excitation Amp Setting MNotch filter Setting
Distance(r) Velocity(rpm, Symbol represents Direction) Target 1 ~ Please start stimulation/identification or load data.
IE' Start Analysis Resonant
Excitation Amp(rpm) Acceleration time(ms/Krpm) Antiresonant
Emergency
Sop =

To avoid strong vibration, please first set lower excitation amplitude. However, if the set value is
too low, data waveform will include some degree of distortion.

If vibration occurs during tests which can’t be reduce through lowering electrical current
excitation, it might be due to excessive gain. Please lower velocity gain and set notch filter as
accordance from the mechanical properties analysis. Or might be due to inertia settings (Pr0.04)
is too large, please use optimal inertia ratio value.

Click on “Start” to start mechanical properties analysis. Click on Notch Filter Design to get the
identified notch filter settings. Use the arrow keys on the right panel to save the parameters to
driver. Notch filter 1 and 2 is available on all servo drive models while notch filter 5 and 6 is
model dependent. All analysis can be saved and read as .mch files.

To manually tune notch filter
1. Perform resonance frequency analysis.
To perform resonance frequency analysis
a. Through Motion Studio 2 — Mechanical properties analysis
b. By setting Pr2.00 = 1, resonant frequency will be detected automatically when servo
motor runs, the result will be saved into 3" notch filter. Fill the parameter values from 3™
notch filter into the rest of the notch filters, then measure resonant frequency again.
2. Set actual occurring resonance frequency as notch filter resonant frequency.
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3. Set the frequency obtained from step 1 into notch filter parameter value settings. Please
set the width and depth of the notch filter as well.

4. If resonance is successfully suppressed, it means notch filter has taken effect. Please
do continue to fine tune gain. As gain value increases, resonance might occur again. If
so, please repeat the above steps.

*If resonance persists over prolonged period of time during tuning, please disable servo
drive.

Notch Filter Width
Notch filter width level is equivalent to the ratio of notch filter width and notch filter center
frequency.

fH-fL
T
fT: Notch filter center frequency, which is mechanical resonant frequency
fH-fL: Notch filter width. Corresponding to center frequency with decay amplitude of -3dB
frequency bandwidth

Notch filter width level =

Notch Filter Depth

Notch filter depth level is the ratio of input and output at center frequency. When notch filter
depth level = 0, input at center frequency is totally suppressed; When it is = 100, input is totally
free to go through. As so, the low the set value, the lower the depth of notch filter and
suppression of mechanical resonance improves as well but it might cause system instability.
Please use with caution.

Notch frequency properties
10

— Depth0, width4
===" Depthd0, widthd
———— Depth(, width8

(&}

=25

-30
10

1000
Frequency [Hz]

***|f there is no obvious peak from mechanical properties analysis but vibration still occurs. It
might be that the vibration is due to gain settings reaching its limit and not due to resonance.
Please reduce gain or torque command filter time to reduce vibration.

**Please set the frequency of the notch filter to at least 4 times of the velocity loop frequency
response as wrongly set notch filter frequency might cause mechanical damage to the servo
system.

*Please only set notch filter when servo motor is totally at stop.
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State Monitor

The difference between short interval monitoring and general monitoring is the data sampling
time interval. All data/variables can be added or removed from each monitoring list and the time
intervals can be modified according to users’ needs. We have added more useful variables in
Motion Studio 2.

Short Interval monitoring: Sampling time interval of 50-200ms per cycle.
General monitoring: Sampling time interval 300ms up to 5000ms per cycle.

F] Monilor %

Quick morvioeng value: Value Gereral moritoring velue value

1000 Position command deviaton{Pulse)
D03 Grven velnatylrjmn)

D1 Motor veloctylrjnin) [
D04 Tergue command(%] [
o
[}

Add variables to
required monitoring

DG Feedback pulse countiunit]
06 Command pulse counflnith

Mcnitaring Canfig x | o

mode

D07 derm e bt e %]

Quich maninrng vale Remarks Cmbional monitoring vl Foemarics D31 Cummuistve otme() %

D01 Hotox velacty D130 Encoder commuricaten eerer count
D04 Torgur commardd
005 Fedback puse count o
908 Command puise count Add to normal monitering

fadd s quick monitasing

DA5_E Sarots e ervmvisind rate %)
wiitage (¥)

D0 Perition crarmmarad dheviater: D28_1 D5P sofeware versond) 02
D03 Grvien veloeaty D8 _3 Bt CAT proticnl atack enftw. .. 16

Chrr ol ety [T

e L L]
DL Overioad rate
D16 Inevsa raito

£ Nmuge lnind rnie: Add o quick manitaring
. . . D31 Cummulatve uolme Canedl momonn frrm
Right click on variable to 033 0rves teroeranae koo
021 Aboschate encnder 3t Move up § morstoring upedate =, =
D22 Abotchste meoder m Movs down

add, remove or rearrange | oo S bl it =

variables in the list

D7 B veitage =1 Cancel D47.0 Anslog cutput LimY)
028105 seftware versen * E47_3 e st 2]

D2 Posibon command veloctyls i)
Monitorng Conflg

Click to start State Monitor Set sampling time interval

configuration. for 2 different modes
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Error Alarm

To check error messages, causes and recommended solutions. Clear alarm after handling the error

successfully. Historical records of alarms can also be found in this function. Alarms related to motor

stops rotating is highlighted in different for users to easy detect the cause of error(s), solve the error and

return axis to normal operational status.

Please make sure to handle alarm as

Alarm

ICurrent | History | Cause(s} of motor not rotating I I

recommended before clearing

Device Alarm Code Alarm label

Clearable Error Level

ErlD2 No main power supply detected

Click on the error in this list to get error analysis on the table below

Clear

S

Error Analysis
D Cause Check Handle (
1 Mo main power supply Werify L1,L2 L3 terminal voltage 1. Increase main power supply voltage ; 2. Secure conn

Error Diagnostic

D Label Value
Alarm
Error report can be generated and saved
Current History | Cause(s)of motor not rotating I as .csvfile.
Selectaxis | Axisl R Clear
Alarm Code Alarm label | [ Label Value
Err000 Mo alarm 0 Downtime(s) MULL
Err000 Mo alarm 1 Position command velocity(rpm) MULL
Err000 Mo alarm 2 Relative position deviation(P} MULL
Err000 Mo alarm 3 Velocity setting(rpm) MULL
Err000 Mo alarm 4 Motor velocity(rpm) MULL
Err000 Mo alarm 5 Meotor torque(0.1%) NULL
Err000 Mo alarm 5 UiA phase current(0.1%) NULL
Err000 Mo alarm 7 W/B phase current(0.1%) NULL
Err000 Mo alarm 12 DC bus voltage(V) MULL
Err000 Mo alarm 19 Driver/MCU temperature(“C) MULL
Err000 Mo alarm 10 Command position(F) MULL
Err000 Mo alarm 11 Feedback position(F) MULL
Err000 Mo alarm 12 Encoder error count{Time) MULL
Err000 Mo alarm 13 Max. motor current under 2s(0.1%) MULL
14 Motor averload ratio{%) MULL
15 Regenerative resistor overload ratio{ %) NULL
16 Internal status NULL
Alarm historical 17 Inputstatus NULL
record 18 Qutput status MULL Data record
19 Encoder status NULL when alarm
120 6040&6041(Control wordé& status word) MULL
121 B060&B061(0Operation mode selection & display) MULL occurs
22 B607A (Target position) MULL
6064 (Actual position feedback) NULL
< >
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Eléé Parameter Setting Assistance

f“ . . . .
------- = Inertia Ratio Identification

...... s Settings Guide Not released yet.
------ ﬁ& Controller Command Settings
------- {1} Holding Brake Settings

------ 1ﬁ3 Electronic Gear Ratio

------- .[>_ Gain Adjustment

------- 1P] Positan Loop

------- 1E] Velodty Loop

------- £ET Current Loop

....... 'L'.-" F| |ter-s

------- @: Motor Config

Most of the tools to tune servo drive can be found under this category. Please set up
accordingly. Inertia Ratio should always be done first as it is the basis to get better results from
other tuning processes. Newly added functions such as Black Box and Position Comparison in
EL8 Series AC Servo Drives can be found under this category as well. Please refer to the
instruction down below to set up these functions.
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Inertia Ratio Identification

1. Start Motion Studio and maneuver to inertia ratio identification page under performance tuning. Set
trial run velocity Pr6.04 and acc-/deceleration time Pr6.25, click on ‘Download’ to save parameters to
servo driver.

2. Tick “External enabling disabled” and click on “Servo on”.

3. Click and hold “Forward” to start the motor. Current position will show motor cycles of revolution.
Click on “Position 1” to save current position as starting point. Click and hold “Reverse” to start the
motor again. Click on “Position 2” to save current position as ending point.

4. Set the waiting time between each cycle in Pr6.21 and no. of cycles in Pr6.22. Click on ‘Run’ and motor
will run according to the parameters set.

Function navigation v 0 X <1/ Inertia ratio measuring x

|

Function BERd
—
Tool Pré.04 Jog Speed | 1500 rfmin
: . . Download
=Ky Parameter Setting Assistance
- . . . . Pré.25 Acceleration of trial runnin
== Inertia Ratio Identification I ¢ E=tLB00T
p - - Servo Enable
""" [iF Settings Guide Default Inertia Ratio

------ é& Controller Comman{ 1 |gs

[ External enabling disabled

------- {1} Holding Brake Settitgs 2
------ \g Electronic Gear Ratio STEP-2
------- I-D: Gain Adjustment Current "
------- IF] Positon Loop
Forward Reverse

D Position 1 Position 2 D

-7 Filters

''''' @ Mator Config Pré. 21 Waiting time of trial running ms 3

------- || Limit Settings Run

_______ m Alarm Limits Pr6.22 Cyding times of trial running

------- [~£, Black Box STEP-3

------- 2| Position comparison I Inertia Ratio ,1]'—| Write I 4
------- {n Serial Port

5. After the calculation is done, inertia ratio will be calculated automatically and click on ‘write’ to enter
the calculated value into Pr0.04.
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6. Click on “Parameter List” to enter parameters management to check or modify Pr0.04. Then, click on
“Save” to save parameters to driver.

YZNQ K = e Uf) i il

Parameterl 1I/O  Scope Trial Pr-Motion Easy Mechanical State  Error Tools
List etting Run~ Tuning~ Analysis  Monitor Alarm -

Function Assistance
4 . Parameter List x

@@aﬁ

Open Save As Upload Compare  Restore

1]
5
-
==
[
=
P

All Parameters Number Label AxisA Min Max Defa... Unit  Activation Remarks

Pr0.00  Model-following bandwi... 575 0 5000 1 0.1Hz Immediate Null

PrZ:Vibration Suppres Pr0.02 Real time Auto Gain Adj... 0x1 0x0 0xFFF Ox1 - Immediate Null

Pr3.Velocity/Torque C|LPr0.03__ Real time auto stiffness .61 50 81 70 — Immediate Null

Pr4.1/O Monitoring Se|Jji&i ia rati i

Pr5.Extended Settings ) Command polarity inver... 0 0 0

E:g?g;g?:{ %ittttll?lggss Pr0.07  Probe signal polarity set... 3 0 3 3 -- Restart Null

) Pr0.08 Command pulse counts ... 0 0 67108... 0 - Restart Null

Pr0.09  1st command frequency... 1 1 21474 1 - Restart Null
Pr0.10  Command frequency m... 1 1 21474... 1 - Restart Null
Pr0.11  Encoder pulse output pe... 2500 1 32767 2500 P/rev  Restart Null
Pr0.12  Pulse output logic invers... 0 0 i 0 -- Restart Null
Pr0.13  1st Torque Limit 350 0 500 350 Y% Immediate Null
Pr0.14  Excessive Position Devia... 30 0 310 30 0.1rev Immediate Encoder unit
Pr0.15  Absolute Encoder settings 0 0 32767 0 - Restart Null
Pr0.16 Regenerative resistance 100 25 500 100 Ohm  Immediate Null
Pr0.17  Regenerative resistor po... 50 20 5000 50 \ Immediate Null
Pr0.19  Friction compensation s5... 0 0 1000 0 -- Immediate Null

Set 1st inertia ratio, the inertia ratio between load and motor rotating inertia.

Set inertia ratio according to actual load inertia.

When both are uniform, actual motor velocity loop responsiveness and gain settings will be consistent.

If inertia ratio is greater than actual value, velocity loop gain settings wil be higher and vice versa.

For motor with high inertia, Pr0.04 can be left unfilled but optimal setting of Pr0.04 could improve system performance.

Please take note:

1. Let motor run at above 400rpm, make sure there are acceleration, constant
velocity and deceleration phase during the whole run. Cycle through 2-3 times to
calculate load-inertia ratio.

2. Trial run velocity and distance should be optimal to prevent any axis from
bumping into objects.

3. Itis recommended to move only in 1 direction for vertically mounted axis. Take
precaution before moving the axis.

4. For applications with higher frictional drag, please set a minimal travel distance.
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Control Command Settings

Simple settings of position, velocity or torque control loop can be set up here. Rotational
direction of the motor can be changed from this interface.

It is recommended to leave Pr0.00 = 1 for it to be tune automatically unless it is necessary to set
the bandwidth manually. Please use Single Parameter Tuning function to set up Load and
Motion setting in Pr0.02 as it is more convenient to do it over there.

4 . Control Command x

Pr0.01Control | 9:EtherCAT w

Mumber Label Axish Unit

s07E | PositionMode [ Foward rotation ||

G07E Velodty Mode Forward rotation - Tips

607E Torque Mode Forward rotation

Pro.00 Model-following bandwidth 575 0.1Hz ) .

Pro.02.0 Motion Setting L:Standard _ | The current configuration has been downloaded. Do you want to save

o ) o * . the current settings?
Pro.02.1 Load Setting 0:Rigid structure Yes, the configuration has been downloaded and saved permanently;
Mo, the configuration has been downloaded but it will reset after
restarting.
Yes Mo
Click on “Yes” to save modification permanently. It is
recommended to back up parameters before modifying crucial
parameters.
Click on “No” and parameters will be restored after servo drive is
restarted.
QK
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Holding Brake Settings

To set up holding brake output signal, activation and delay time. Use only when motor comes with

holding brake.
4 . Brake Setting x

lF'rtl_?.? ’/ Prd.38

B —

OFF | ¢ ON oN | ‘ OFF
Servoon | i : :

Hald Release Redease Hold
Break

Mumber Label Axish Unit
Pr4.37 Motor power-off delay time 150 ms
Pr4.33 Delay time for holding braker... 0 ms
Pr4.39 Holding brake activation speed 30 rfmin
- Holding brakeOutput DO-1 -

- Polarity Mormally Q... -

Electronic Gear Ratio

To set up pulses per revolution or electronic gear ratio. Calculation formulas are provided.

4 Electronic Gear Ratio x|

(®) Pulses Per Revolution 609 [1ppoo P

() Blectronic Gear Ratio
Numerator 6031-01 1

Denominator 6031-02 1

Lead screw transmission:
Pulses per revolution = Screw lead/pulse equivalent
Gear transmission:

Pulses per revolution = { modulus ‘number of pinion*Helical
Angle*3.1415927) /(gear ratio*pulse equivalent)

OK
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Gain adjustment

Gain adjustment can be done automatically or manually. There are options for easy adjustments such as
Single Parameter Tuning or One-click Tuning. Please refer to related AC servo drive series user manual
for details on gain adjustment. Step-by-step guide to gain adjustment of different modes are available in
product user manual. This section is only for introduction to gain and filter parameters tuning interface.
Parameters descriptions are available in attached parameters file or in series specific user manual.

Gain Adjustment X
Number Label Axis Unit A | | Pro.01 Control mode
Pr0.02.0 Motion Setting 2:Paosition - G:EtherCAT Ea
Pr0.02.1 Load Setting 0:Rigid structu... —

Pr0.03 Real time auto stif .. — Pr0.04 Inertia ratio

Pr1.00 1st position loop g... 480 0=

Pr1.01 1stvelocity loop g... 270 0. 1Hz

Pr1.02 1stIntegral Time .. 210 0 1ms

Pr1.03 1st velocity detecti... 15 —

Pri.04 1st Torque Filter T... 84 0.01ms

Pr1.05 2nd Position Loop... 570 0=

Pr1.06 2nd velocity loop ... 270 0. 1Hz

Pr1.07 2nd Integral Time ... 10000 0 1ms v

Motch Filter | Vibration Filter

Number Label Axis1 Unit o)

Pr2.00 Adaptive filtering ...  0:Disable auto... —

Pr2.01 1st notch frequency 2000 Hz

Pr2.02 1st notch bandwid... 2 - Click on “OK” to save
Pr2.03 1st notch depthse... 0 — modified parameters.
Pr2.04 2nd notch frequen... 2000 Hz

Pr2.05 2nd notch bandwi... 2 -

Pr2.06 2nd notch depth=.. 0 - QK

Pr2.07 3rd notch frequency 2000 Hz

Pr2.02 3rd notch bandwi... 2 - v
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Position Loop

To set up position loop control related parameters.

4 Position Loop X r Velocity Loop r Current Loop ]
d/idt =~ Pr1.10 —— Pr1.11 —
Position Velocityfeed  yelocity feed forwhrd filter
forward gain
command Prz2.22 +
o— Pr1.35 [ L Pr1.00 . ]
Pr2.23 Velocity
Positional Positional command smooth filter 1st gain of position loop command
command filter Positional command FIR filter
Position feedback

MNumber Label AxisA Unit
Pro.02.0 Motion Setting 1:Standard -
Pro.02.1 Load Setting O:Rigid structure —
Pro.03 Real ime auto stiff... 81 -
Pri.00 1st position loop gain 2060 0.1fs
Pri.05 2nd Position Loop Gain 2410 0.1fs
Pri.10 Velodty feed forwa... 300 0.001
Pri.ii Velodity feed forwa... 50 0.01ms
Pr2.22 Position command s... 0 0.1ms
Pr2.23 Position command F... 0 0.1ms

Velocity Loop

To set up velocity loop control related parameters.

4 Pasition Loop/ Velodity Loop  x r Current Loop ]
Torque feed forward gain Torque feed forward filter
d/dt Pr1.12 Pr1.13
Velocity +
command
[ T— Pr1.01 Pr1.04 -
+ +
- +
I Pr1.02
Pr1.03 [&=———e

Mumber Label AxisA Unit

Pr0.02.0 Load Setting 1:5tandard -

Pr0.02.1 Load Setting 0:Rigid stru... —

Pr0.03 Real time auto stiffness adjust... 81 -

Pr0.04 Inertia ratio 17 Yo

Pri.01 1st velodty loop gain 1150 0.1Hz

Pri.02 1st Integral Time Constantof... 70 0.1ms

Pri.03 1st velocity detection filter 14 -

Pri.06 2nd velodty loop gain 1150 0.1Hz

Pr1.07 2nd Integral Time Constant of... 10000 0.1ms

Pri1.08 2nd welocity detection filter 14 -

Pri.12 Torgue feed forward gain 0 0,001

Pri.13 Torque feed forward filter tim... 0 0.01ms
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Current Loop (Torque Loop)

To set up current loop (Torque loop) related parameters. Notch filters can be activated if
vibration suppression is required. Pr2.01 - Pr2.06 are valid if Pr2.00 adaptive filtering mode is
disabled.

4 Paosition Loop r Velacity Loop/ Current Loop x]
Current Voltage
comman command
* —= Pr1.04 —= Pr0.13 T e
AE Torque  pesgnance Torque Pl controller
compensation  filter filter limit
Currrent feedback
Mumber Label AxisA Unit
Pre.07 Torque command additional va... 0 %
Pr&.03 Positive direction torque comp... 1 %o
Pr&.09 Megative direction torque com... -1 %o
Pri.04 1st Torque Filter Time Constant 20 0.01ms
Pro.13 1st Torque Limit 350 %
Pr2.00 Adaptive filtering mode settings 2 -
Pr2.o1 ist notch frequency 4000 Hz
Prz.02 1st notch bandwidth selection 2
Pr2.03 1st notch depth selection 2 -
Pr2.04 2nd notch frequency 1000 Hz
Pr2.05 2nd notch bandwidth selection 2
Pr2.06 2nd notch depth selection 2

Motor Config. (Encoder Settings)

Set up absolute encoder related settings on Absolute Encoder page. For other types of encoder,
encoder model and related parameters can be set up on Motor Angle Encoder page. Set up
Pr6.01 Encoder Zero Position to perform encoder zero correction if necessary.

4 . Encoder Setting x 4 Encoder Setting x
Absolute Encoder | Motor Angle Encoder Absolute Encoder  Motor Angle Encader |
Select axis

Pr7.16 Encoder Pr7.16 Encoder model 07

Pr7.23 Encoder precision
Pr0.15 Absolte o
Pr5.20 Position setup unit

Pr7.02 Mator rotor initial angle 60
Pr7.18 Encoder index angle 60

Pr&.01 Encoder zero position

Encoder identffication Run

OK oK
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Limit Settings

To set up positional, torque and velocity limits. Max. motor speed is the min. value of limit set in
Pr7.11 and 6080h.

q Limit settings x|
Mumber Label Axizh Unit
607D-01 607D-01 Positive Limit 0 P
G07D-02 607D-02 Megative Limit ] P
Prg.21 Torque limit selection ] -
Pri, 13 1st Torgue Limit 350 %o
Pr5. 22 2nd torque limit 300 g
GSOED G0ED Positive Torgue Limit 7500 0.1%
G0E1 S0E1 Negative Torgue Limit 7500 0.1%
a072 6072 Max, motor torque 7500 0, 1%
G030 @080 Max. motor velodty 3000 rpm
Pr7.11 | Motor maximumspeed [ 7000 [rjmn

Alarm Limits

To set alarm threshold value (value which alarm occurs once exceeded).

4 Alarm Limit x |
Mumber Label AxizA nit
Pr7.25 Temperature setting for fan on 50 oC
Pr7. 27 Driver over-temperature alarm threshold setting 105 =C
Pr7.30 Undervoltage threshold value 1580 W
Pr7.34 Owvervoltage threshold value 400 W
Pr7.32 Went on threshold value settings 380 W
Pro. 16 Regenerative resistance 100 Chm
Pro. 17 Regenerative resistor power rating 50 W
Pr7.35 Relay control mode setting i} --
Pr7.36 Relay dose threshold value 200 W
Pr0.14 Excessive Position Deviation Settings 30 0. 1rev
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Black Box

1. Click on “Black Box” under “Tool” to enter Black box setup. There 3 methods to trigger
black box function: 1. Random error, 2. Specific error, 3. Conditions triggering. Choose
trigger method as accordance to needs. Please pay attention to Data Overlay Mode and

choose the option needed before start.
4 Blackbox x| 1

Read black box Clear black box _

Black box data 2
Trigger mode 1: Trigger upon error ~
Open data Save data Load data
Data overlay mode | 3: Overlay on servo enabled ~
Summary Value Sampling period (ms) | 0.125 - 3
Black box version 100

Record time 5659 s Trigger position (%)

Sample channel .., 22

Sample point 372

Record fault code  ErrED

Select axis Axis A

Trigger Mode 1: Trigger upon...

Data overlay mode 3: Overlay on s...
Sampling period ... 0.125ms

Trigger position ... 50%

Specify a faultc... ErrQ

Set Refresh
Trigger mode 1: Trigger upan error ~| Dataoverlay mode |3: Overlay on servo enabled b
1: Trigger upon error 0: Mo overlay
! 1: Automatic overlay

2: Overlay on power-on

3: Overlay on servo enabled

2. Trigger mode 2: Trigger black box whenever a chosen specific error occurs.

4 Blakbox x|

Enable Black Box
Read black box Clear black box
Black box data
Trigger mode 2: Trigger upon spedficerror
Cpen data Save data Load data
Data overlay mode | 3: Overlay on servo enabled
Summary Value

Sampling period {ms) | 0.125 ~
Black box version 100

Record time 56595 Trigger position (&)
Sample channel ... 22
Sample point 372 Specify a fault code  |Err000 & No alarm ~

Record fault code  ErrEQ Err000 : Mo alarm ~
Err050 : FPGA communication error

Select auis Axis A Err091 : FPGA communication error
Trigger Mode 1: Trigger upon... Err32 : FPGA communication error
Data overlay mode  3: Overlay on s... Err093 : FPGA communication error

i : Err054 : FPGA communication error
Sa.mpllng prr_IOd e | 0175 ms Err035 : FPGA communication error
Trigger position ... 50% Err096 : FPGA communication error
Specify & faultc...  Errd Err097 : FPGA communication error

Err098 : FPGA communication error
Set |Err099 : FPGA communication error
Err09A : FPGA communication error
Err05B : FPGA communication error
Err0SC : FPGA communication error
Err09D : FPGA communication error
Err0SE : FPGA communication error
Err0SF : FPGA communication error
Err0AD : Phase A drcuit current dete
Err0A1 : Phase B dircuit current detes
Err0A2 : Analog input wiring connecti
Err0A3 : Motor power cable not conn
Err0A4 : Analog input wiring connecti
Err0AS : DC bus wiring connection er
Err0AS : Temperature detection wiri
Err0BO : Control dircuit power supply
Err0B1 : Control power supply voltag
ErrB5 : Holding brake power supply
ErrdC0 : DC bus overvoltage

Err0C1 : Venting set value less than |
ErrdD0 : DC bus undervoltage v
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3. Trigger mode 3: Conditions for black box functions to be triggered can set. Set the
source, level and edge of the trigger as shown below.

Motion Studio 2 User Manual

4 Blackbox x|

Enable Black Box
Read black box Clear black box
Black box data
Trigger mode 3: Trigger upon conditions w
Open data Save data Load data
Data overlay mode | 3: Overlay on servo enabled
Summary Value

Sampling period (ms) |0.125 v

Black box version 100

Record time 5659 5 Trigger position (%%)
Sample channel ... 22

Sample point 372

Record fault code  ErrEQ

Select axis Axis A [Raasgaado

Trigger Mode

Data overlay mode
Sampling period ...
Trigger position ...
Specify a fault c...

1: Trigger upon...
3: Overlay on s...
0.125ms

50%

ErrQ

The trigger
Trigger level

Trigger edge

get [6:Current feedbadk

1:Velocity feedback ~

1:Velogty feedback

2:Velocity setting

3:Velocity command
4:Internal velodty command
5:Current setting

4. Data overlay mode: To select how and when black box data is overlaid. 0: Do not
overlay data (Black box will only preserve the data of the first trigger). 1: Always overlay
(Black box data will be overlaid every time). 2: Overlay upon powered on (Data overlaid
occurs when servo drive is powered on) 3: Overlay when enabled (Data overlaid occurs
when servo drive is enabled).

5. Sampling period (ms): The lower the set value, the more precise the samples are but
sampling time will be shorter.

6. Trigger position (%): Set the position of trigger within the sampling period.

7. Click on “Set” to save the settings to driver.

4  Blackbox x
Read black box Clear black box Enable Black Box
Data recorded in Black Box Black box data _ :
Trigger mode 1: Trigger upon error ~
O data 5i data Load data

can be rea d an d Clea red : e == == Data overlay mode | 3: Overlay on servo enabled
The data can also be saved Summary yale Samping perod (ms) |0.125 v

Black box version 100
and read by anyone from Recordtime 5659 Trigger positon (%)

Sample channel ... 22
this function interface for Sample point 72

Record fault code  ErrEQ
further analysis. Select axds Aods A

Trigger Mode 1: Trigger upon...

Data overlay mode  3: Overlay ons...

Sampling period ... 0.125ms

Trigger position ... 50%

Specify a faultc... ErrQ

Set Refresh
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Position Comparison

Position comparison is achieved by using instantaneous position data in comparison with preset position

in position parameters. When the condition(s) is fulfilled, a pulse width configurable DO signal or
ABZ/OCZ signal through frequency divider will be delivered. This function is operated in CPLD, without

communication delay between processors hence it is suitable for application where high velocity motion is

required.

Please refer to user manual for further details.

1. Click on “Position Comparison” under Tools in Function Navigation to start the interface of

position comparison function.

Single cycle position comparison

2. Enable position comparison function. Select “[0] Single cycle” for Mode and set output pulse
width, start/end point as per required. Remember to click on “Download and save” to save

the settings.

Pasitjg i 1
Function output enable [1] Enable ~

[0] First encoder feedbac

Mode j

QOutput width (0. 1ms) 100

3
End paint 8

1

Read Dowrload And Save
4

Quick setting of target position equal division

Total length | 100000 Average Setup

Quick Setting of Location Comparison Point Properties
Multi point El B Property | Ox0 Setup

Debug Trigger

Note: The button forcibly triggers the output signal of comparison once

Position comparison monitoring

Current position Position | 256046 ouput [0
feedbadk times

| mumberot [0 ]

comparison point cydes
romnlsted
Upload Download And Save
Position co...  Targetvalue (Pul...  Trigger mode Qutput port. Output mode 2
1 12500 Comparison of positiv... Freguency divis... Pulse mode
2 25000 Mo comparison Pulse mode
3 37500 No comparison Pulse mode
4 50000 No comparison Pulse mode
5 62500 No comparison Pulse mode
[ 75000 Mo comparison Pulse mode
7 87500 No comparison Pulse mode
8 100000 No comparison Pulse mode
] 0 No comparison Pulse mode
10 0 Mo comparison Pulse mode
1 0 Mo comparison Pulse mode
12 0 No comparison Pulse mode
13 0 No comparison Pulse mode
14 0 No comparison Pulse mode
15 0 Mo comparison Pulse mode
16 0 No comparison Pulse mode
17 0 No comparison Pulse mode
18 0 No comparison Pulse mode
19 0 Mo comparison Pulse mode
20 0 No comparison Pulse mode
21 0 No comparison Pulse mode
22 0 No comparison Pulse mode
23 0 Mo comparison Pulse mode
24 0 No comparison Pulse mode
25 0 Mo comparison Pulse mode
2% 0 No comparison Pulse mode
27 0 Mo comparison Pulse mode
28 0 No comparison Pulse mode
29 0 Mo comparison Pulse mode
30 0 No comparison Pulse mode v

48



, , Leadshine
Motion Studio 2 User Manual

3. For example to set up 8 points of comparison with equivalent distance between each points
of comparison.
N = points of comparison
d = distance between each points
Total length = 8*d

Target value of each point=N*d

Position comparison monitoring

Position comparison settings Current position E| Position 256046 Output | 0 ‘ Number of D
comparison point feedback times cydes
Function output enable [1] Enable e omeleted
[0] First encoder feedbac Upload Errr e =
Mode 0 sndecyce.......... ¥
Position co...  Targetvalue (Pul...  Trigger mode Output port Output mode [a]
Zero offset D FeiEm 1 12500 Comparison of positiv...  Frequency divis... Pulse mode
2 25000 No comparison Pulse mode
Output width (0. 1ms) 100 3 37500 No comparison Pulse mode
o t el 4 50000 No comparison Pulse mode
LTy 5 62500 Mo comparison Pulse mode
Start point 6 75000 Mo comparison Pulse mode
7 87500 No comparison Pulse mode
End point 3 100000 No comparison Puise mode
—
1 9 0 No comparison ma mode
10 0 No comparison Pulse mode
11 0 No comparison Pulse mode
Read Download And Save:
12 0 Mo comparison Pulse mode
13 0 No comparison Pulse mode
14 0 No comparison Pulse mode
15 0 Mo comparison Pulse mode
16 0 No comparison Pulse mode
17 0 Na comparisan Pulse made
18 0 Mo comparison Pulse mode
19 0 No comparison Pulse mode
0 0 No comparison Pulse mode
Irnta\ length | 100000 Average setup I 21 0 No comparison Puise mode
2 0 Mo comparison Pulse mode
Quick Setting of Location Comparison Point Propertiss 3 0 Na camparison Pulse made
24 0 Na comparisan Pulse made
Mult point El - Praperty Setup 25 0 No comparison Pulse mode
% 0 No comparison Pulse mode
Debug Trigger 27 0 Na comparisan Pulse made
2 0 No comparison Pulse mode
Note: The button forcibly triggers the output signal of comparison once 29 0 Na comparisan Pulse mode
0 0 No comparison Pulse mode e

Triggering mode, output port and output mode of specific point of position comparison can also
be set accordingly. Position comparison signal turns from 0 to 1 (rising edge position
comparison output signal). Current point of position comparison changes from 0 to the starting
point set in point 1, position comparison will be made to this point. When feedback position
reached point 1, current point of position comparison will change to the next point in the list.

Fixed number of cycles/Cycle mode

4. Select “[1] Fixed number of cycles” to set numbers of cycles of position comparison as
required or “[2] Cycle mode” for continuous cycles of position comparison.
- Position Compare X

Position comparison settings

Function output enable [1] Enable w

[0] First encoder feedbac

Mode [1] Fixed number cyde me
[0] Single cyde

Zero offset 1] Fixed number cyde mode

Output width (0. 1ms) 100

5. Setting up points of position comparison is the same as single cycle as shown in Step 3.
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6. Position comparison signal turns from 0 to 1 (rising edge position comparison output signal).
Current point of position comparison changes from 0 to the starting point set in point 1,
position comparison will be made to this point. When feedback position reached point 1,
current point of position comparison will change to the next point in the list. Please refer to

the diagram shown below:

Y \
Position

Position

comparison pt.2 |

target value
Positive crossing

Position
comparison pt.1 __ _|
target value
Positive crossing

Actual position
feedback Pr5. 80 |

Cycle Mode

Position

* Actual post't/4n feedback resume co

unting

Time

compar ison
output

!<—>|.<—>|
Output pulse Output pulse
width width
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EtherCAT

EtherCAT

@ Object Dictionary
J:Q 402 Observer

E’E. Diagnostics

*g Motion Simulator
@ Object Dictionary Tool

EtherCAT configuration is AC Servo Drive models specific. It will only appear when a servo
drive that supports EtherCAT communication protocol is connected. Otherwise, it would be
hidden automatically. Please refer to our user manual for further details on how to configure

EtherCAT communication and relevant

parameters.

Object Dictionary

s i
1 “/J oy ! U ‘.i PDO {@} ErdexhX) | 2001 Sublrcdes () ML Frd ShowMade |Defadt 2
Open  SaveAs Upkad Save Compie  FDO  Restore e Type AL - Deta Type AL - Access | ALL Mapping | ALL ~ Sow Al
Al Obsjective Index Subl... Data Type Label Walue Range Unit Dcfaull hccess Map... Objedi... Rem*
Communication obje {7 0x603F (%00 UINT16 Error Code 0x8313 Ox0~ONFFFF TPDO VAR Erron
1000h :-5_ 4
3 1600h [ 06041 000 UINTL6 Status Word 0418 00~ OxFFFF - (i TRDO VAR "l’all
1A00R [ 0x605A  Ox00  INTiG Quick Stop Function Code 2 07 2 RW RPDO VAR Quic
1C00h 06058 Ox00  INT16 Shutdown Function Code 0 O~1 [i] RW RPDO VAR Shut
Manufacturer objedi - o605 0n00  INT16 Disable Function Code 0 01 0 RW  RPDO VAR Disal
2000h 1 0x605D  0x00  INT16 Halt Function Code 1 13 1 RW  RPDO VAR Halt
2100h [ 0xBOSE  Ox00  INT16 Fault Reaction Function ... 0 02 (] Rw RPDO VAR Faull
;;ﬁ: 1 06060 0D INTS Operation Mode 3 1~11 8 RW RPDC VAR Opet
2400h 1 0x6061  Ox00  INTS Operation Mode Display 8 1~11 0 RO TPDO VAR Opet
2500h ] 0x6062 Ox00  INT32 Position Command Value 0 -2147483648... Uit 0 RO TPOO VAR Posit
7600h 1 0x6063  0x00  INT32 Actual Internal Position |0 -2147483648... pulse 0 RO TP VAR Adu
5000k [ 0xG064  OwD0  INT32 Actual Position 0 -2147483648... Uint 0 RO TPDO VAR Aty
402 objective [0 0x6065  Ox00  UINT32 Position Deviation wind... 30000 0~2147483647  Uint 30000 RW RPOO VAR Posit
[ 0x6066  0x00  UINT1G Position Deviation Time ... 10 O~G5535 ms 10 RW RPOO VAR Posit
- S R YT i il S PRSI SREE
veess: [ ©C:: AvsABFadl.  ESH: AxsAlDLnkon State). 5
To satr control from slave station(Senve deivejcommand, move PDS status, etc ~
ar Label Destrption
0 Start 1 vl 0 - valel
1 Main creut pawer on +vald, 0 - ivvald 6
2 Cuick stop - valld 1 - ivald
3 Servo unning 1 - vakd, 0 - vakd
46 funnng mode tebted Eebred to each senea mnang mode ¥
Rirad only Not sved Different from default

Function buttons

To read or save object value settings as .obd files, upload and
save objects to driver, compare different sets of object
settings. Use “Restore” to reset ALL objects back to factory
default.

Please note that PDO configuration is yet to be released in
Motion Studio 2.

Search & Filter

To search for object using object index or filter a particular
category of objects

Object categories

All objects are divided into 3 categories: Communications,
Manufacturer’s, 402.

Objects

Objects details and settings can be done in this area.

Status bar

Process loading progress bar, PDS and ESM status
messages

Object description

Provides short introduction to commonly used objects (only
Manufacturer's and 402). Please refer to user manual for
further explanations.
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Object Dictionary Region
Index{HEX) SubIndex{HEX)
Value{HEX) I:l Value{DEC)
Object Dictionary Region 1
Index{HEX) SubIndex(HEX)
Value(HEX) I:I Value(DEC)
Object Dictionary Region 2
Index{HEX) SubIndex{HEX)
Value(HEX) l:l Value(DEC)

To read and write objects using object index.

402 Observer

To monitor control/status word and DI/DO state

[ continuous reac

[ continuous reac

47 402 observer x| b
AoisA(6040-0... ~ AxisA(BOFD-D... ~ AxisA(SOFE-D...
- Control word 0x0000 - Digital input 0x01300000 - Digital outout 0x0000
Bit0: Switch on 0] Bit0: Negative limit O Bit16:Digital outputl [
Bitl: Voltage output () Bit1: Positive limit o) Bit17:Digital output2 [
Bit2: Quick stop O Bit2: HOME O Bit18:Digital output3 [
Bit3: Enable operation (O Bit3: Reserved O Bit19:Digital outputa [
Bitd: Mode specific (@] Bitd: Digital inputl O Bit20:Digital outputs  [J
Bits: Mode spedific () Bits: Digital input2 O git21:Digital cutputs [
Bit6: Mode specific (@) Bit6: Digital input3 O Bit22:Digital output? D
Bit7: Reset error (o] Bit7: Digital input4 O Bit23:Digital outputd [
Bit8: Halt 0 Bit8: Digital input5 @) f Bit24:Digital outputd [
Bit9: Reserved O Bitd: Digital input6 O Bit25:Digital output1d  [J
Bit10: Reserved O Bit10: Digital input? O Bit26:Digital output1l [
Bit11: Reserved (@] Bit11: Digital input8 O Bit27:Digital output12 [J
Bit12: Reserved (@) Bit12: Digital inputd O Bit28:Digital output13 [
Bit13: Reserved (@] Bit13: Digital input10 O Bit29:Digital outputld [J
Bit14: Reserved O Bit14: Digital input11 O 8it30:Digital output1s [
Bit15: Reserved 0 Bit15: Digital inputi2 O Bit31:Digital output16 [
[ Status word 0x0418 Bit16: Digital input13 O
Bit0: Ready 0 Bit17: Digital inputid O
Bitl: Switched on O Bit18: Reserved O
Bit2: Operation enabl.. O Bit19: Reserved O
Bit3: Error ® Bit20: STO1 ® State observation A ~
Bitd: Voltage output @ Bit21: STO2 @® Target Position(Uint) s07a-00h: 0
Bit5: Quick stop O Bit22: EDM O Position Feedforward(Uint) 60B0-00h: 0
Bit6: Disabled O Bit23: Emergency Stop O Actual Position(Uint) 6064-00h: O
Bit7: Warning o Bit24: INP ® Actual Following Error {Uint) 60F4-00h: O
Bits: Reserved 0 Bit25: Holding brake O Actual Velodity(Lintjs) S05C-00n: 0
Actual Torque(0. 1%) 6077-00h: 0
Bitd: Remote (@] Bit26: EXT1 O Position Command Value(Uint) 0
Bit10: Target reached @& Bit27: EXT2 0] Velocity Command Value(Uint/s)
Bit11: Internal mit O Bit28: Reserved o) Torque Cammand Value(0.1%)
Bit12: Mode soecific () v Bit2%: Reserved O v | Operation Mode() 5080-00h: 8 v

for testing and tunings.

By double clicking on the checkbox, digital
output state can be forced to be valid. Use
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Operation and Register Operation can be found here

4 . Diagnostics x

Operation observation

RPDO bytes:

TFDO bytes: Synchronization cyde time: ns
SM2 lost times: SM2 processing time {maximum]): ne
Sync lost times: 5M3 processing time {maximum): ne
Synchronization overflow times: SM2-Sync interval {minimum): ns
Synchronization offset too short times: Syncl offset time (maximumy): ns

Synchronous drift overload times: Synchronization type: i Free Run

Register observation

Port 0 invalid frame count (300h): Port 1invalid frame count (302H):

Port O receive error count (30 1h): Port 1 receive error count (303h):
Port O forwarding error count (308h): Port 1 forwarding error count (309h):
EPU error count {30ch): PDI error count (30dh):

Port O link loss count (310h): Port 1 link loss count (311h):

00 Aonon
1000 B0
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Contact Us

Leadshine Technology Co., Ltd.

Headquarters
Address:

15-20/F, Block B, Nanshan | Valley, No0.3157, Nanshan District,

Shenzhen City, Guangdong Province, China
Tel:

+86 755 26411692

Fax:

+86 755 26402718

Website:

www.leadshine.com

Emails

sales@leadshine.com

Leadshine Global Retailers Network

Get in touch with us or any of your local Leadshine
certified retailers by visiting our global website.

Technical Support

Tel: 86-755-2641-8447
86-755-2641-8774 (Asia, Australia, Africa)
86-755-2665-5136 (North and South America)
86-755-8654-2465 (Europe)

Fax: 86-755-2640-2718

Email: tech@leadshine.com

Sales Hot Line
Tel: 86-755-2641-7674 (Asia, Australia, Africa)
86-755-2641-7617 (North and South America)
86-755-2640-9254 (Europe)
Email: sales@leadshine.com

Leadshine
Overseas

Leadshine
America, Inc.
North America

Office

Address:

26050 Towne
Centre Dr.
Foothill

Ranch California
United States
Tel:
1-949-608-7270
Fax:
1-949-638-7298
Website:
www.leadshineus
a.com

Emails:
sales@leadshin
eusa.com
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