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Chapter 1 Introduction

This software can run in Windows XP, Windows Vista, Win7. The computer make data exchanged and debug
ELP series driver by series port communication. Please read the operation specification of driver when using.
1. System composition
This software is matched with ELP series driver, can’t be used for other driver.
2. Running condition

CPU: above 1.5GHz

RAM: above 256M

Hard disk capacity: above 10G

Displayer: resolution 1024*768, color 24 bit

Communication interface: normal series or USB series adapter

Note: because of the update of software version, the chart maybe different and actual.
Protuner for ELP series is a software tool designed to configure and tune the Leadshine ELP series digital servo
driver. The user can tune the velocity/current loop and adjust the position loop parameters in this software.

Toolbar

1.1 Workspace

] 2 B @ 0

Number Name Ve
PY000  Model following control 0
n| | Pr001  Control mod
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P04 Ine
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P17 Re discH
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P 1
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7IcHe
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Comm:Ontine [ EEEISRNENNNNNN Aarm:no atarm Email-tech@leadshine. corl

1.2 Menus and Toolbar

Menus and toolbars are at the top of the workspace. Users can click menu bar to view the pull-down menu. The
toolbar below the menu offers the common commands.

Menu Pull Down Toolbar Function

www.leadshine.com 4
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Communication setup dialog box, users can
System -> Connect select the parameter of communication and
connect computer to driver

Read, display, modify the parameter of driver,

Exit save the value of parameter to project file or
local disk
Functions -> Save Parameter Save parameter into Non-Volatile Memory

Software reset to make the parameters setting

SR RS valid instead of restart power-supply

Language-> Chinese Switch the software to Chinese version

English Switch the software to English version
Tools-> Debug Tool E)a;tr (s)% S‘ssﬁg%i;?/fgggggﬁ F};)arameter. convenience

et Rempme e [ eoeenesen fon e o (0
Sovopurameer [y bt e of pranetsr e o
Upload @ tJopnl%auci ;pe parameters values of driver to the
I e e

paametrcompars ] Somere e difence ofprameter e o

Save to Driver E Save parameter into Non-Volatile Memory
Factory Reset _ Reset all values of parameter to defaults
Help @ Check the explanation of parameters

Run Testing Run Test @ Eeurrf] c;[rhne1 gr:ic\éet;éﬂg?.ug the parameters to

Wave Show Wave Show w @ Monitor current running state, debugging

Alarm Info Alarm Info A Check the alarm history of driver

www.leadshine.com
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Chapter 2 Using the software

2.1 Connecting driver

iw—
Click “|._U}

:: Leadshine Motion Studic

”” to connect driver and PC computer.

System Funtions  Language Tools About

nEe ok a

= RS400
Setup Progress
; Conﬁgumtiun

‘\3 Run

£ Motion

s monicor

- m Performance adjustment

Online Mode

Communication Mode RS232

CommPort | COM16 +| [ Refresh |

Series |High Voltage Servo

Drive model |RS400

Motor Model | ACMEB004L2H-60-D-S5

Ports | IN:8,0UT:6

Soft Version | 1.01

[ Connect J ’OﬁlineMﬂde

Email-tech@leadshine.com

If the driver is power off, click “Offline Mode”.
In general, if the driver is power on, set Comm Port , like the picture above, then click “Connect” to enter the

interface.
Note:

Before clicking the Connect button, please make sure:

1) The RS232 cable has been connected between the drive and the PC’s USB port.
2) The drive has been powered on and the green LED is on.

The motor is unnecessary connecting to the drive if users just want to change the
parameters but not tuning.

2.2 Off-line using

Users can operate software as no connection between driver and PC computer, users can see the parameter value
of projects which is saved in PC.

www.leadshine.com 6
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2.3 Parameter Management

-
Parameter Manage =]

‘@HEE@E@

Read parameters file:
Reading parameter setup from the folder (the project file from PC computer)

Save parameters:

Make the current values of parameter saved as project file; while users can write note before save it so that other
users can clearly know some effect of this project.

Unload:
Upload the parameters values of driver to the computer.

Download:
Make the modified values of parameter downloaded to the driver.

Parameter Compare:
Compare the difference of parameter value of two projects and display it out.

Save To Driver:
Save parameter into Non-\olatile Memory

Factory Reset:
Reset all values of parameter to defaults

Help
Check the explanation of parameters.

www.leadshine.com 7
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Parameter Manage =]

(Ec i R I T

H E B ©

Farameter Numkber
Frl B etting
Pr1.Gain adjustment
Frz Wibration Restrain Function
FriSpeed, Torgue Contral
Fra.l{F tonitar Setting

Prh Extended Setup
Frb.Special Setup

Fr? Factory setting

Mumber MName

Fr0.00  Model following control
Fr0.01 Caontral mode

Pr0.02  Reakime auto-gain t..

Fr0.03  Stiffness atrealHime ...

Fr0.04  Ineriaratio

Pr0.06  Command pulse rotat...
Pr0.07  Command pulse input...
Fr0.08  Command pulse cou...

Fr0.08  1stnumerator of elect...
Pr010  Denominator of electr...
Pr0.11 Output pulse counts p...
Fri12  Reversal of pulse out...
Fr013  1sttorgue limit

Frl14  Fosition deviation ex..

Fri15  Absolute encoder set...
Frl16  External regenerative...
Frl17  Regenerative dischar...

Yalue

100

I ax

zooo

10

2

80

10000

1

3

3388608
10737418,
10737418,
2500

1

500

500

15

500

5000

Default
1

0

3

70
250

0

3
10000
1

1

2500
0

300
200

0

100
50

Unit
0.1Hz

%

Fulse
Firens

0.1rew

2

Femark

Mane

valid after restart p
Mane

MNane

MNane

walid after restart p
wvalid after restart p
valid after restart p
MNane

MNane

wvalid after restart p
valid after restart p
MNane

Encoder units
MNane

valid after restart p
valid after restart p

4|

mn

In this window, users can set the values of this kind of parameter. Users can set the control mode, etc.

Gain adjustment

Parameter Manage =]

(Ec i R I T

H E B ©

Farameter Number
Pl Basic settin
Frl it

Frz Wibration Restrain Function
FriSpeed, Torgue Contral
Fra.l{F tonitar Setting

Prh Extended Setup
Frb.Special Setup

Fr? Factory setting

Number Mame

Fr1.00  1stposition loop gain
Fr1.01 1stwelocity loop gain
Fr1i.0z  1sttime constant of v.
Fr1.03  1stfilter of velocity det...
Pr1.04  1sttime constant of to...
Pr1.05  2nd position loop gain
Pr1.06  2ndwelocity loop gain
Pr1.07  Zndtime constant of ...
Fr1.08  Zndfilter of velocity d...
Pr1.09  Z2ndtime constant oft..
Pr1a0  “elocity feed forward ...
Fr1.11 “elocity feed forward ...
Fr112  Torgue feed forward ..
Pr113  Torgue feed forward f..
Pr11%  Contral switching mode
Fr1.17  Contral switching lewel
Fr1.18  Control switch hystere..
Pr119  Gain switching time
Pr1.35  Positional command f...
Fr1.37  Special function regis...

Yalue
75

G0
300
15
400

1]
10000
15
400
300
50

10
50
33
33
0
0

[T e T e Y e e Y e Y = R e R R e = =R =

n

30000
32767
10a00
10000
2500
3oaon
32767
10000
K|
2500
1oaa
6400
1000
6400
10
20000
20000
10a00
200
?FFF

Default
320
180
310
15
126
380
180
10000
15
126
300
50

Unit
01/s
0.1Hz
0.1ms
0.0Tms
01/s
0.1Hz
01ms
0.01ms
0.001
0.0Tms
0.001
0.01ms

0.1ms
0.05ns

Femark
Mane
MNane
MNane
MNane
MNane
MNane
MNane
MNane
MNane
MNane
MNane
MNane
MNane
MNane
MNane
MNane
MNane
MNane
valid after restart p
MNane

4|

mn

In this window, users can set the values of parameter about gain adjustment.

www.leadshine.com
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H B B 0

& W W

Farameter Number

Pl Basic setting

P in adjustment

tian in Function
FriSpeed, Torgue Contral
Fra.l{F tonitar Setting

Prh Extended Setup
Frb.Special Setup

Fr? Factory setting

Prz.00
Prz.01
Fre.oz
Prz.03
Prz.04
Pra.os
Fre.0g6
Prz.07
Prz.08
Pr2.09
Frz14
Prz. 16
Prz.22
Fre.23

Mumber MName

Adaptive filter mode s...
1st notch freguency

1t notch width seledti...
1st notch depth select..
2nd notch frequency

2nd notch width select...
2nd notch depth sele...
3rd notch frequency

3rd notch width selecti...
3rd notch depth selec...
1st damping frequency
2nd damping frequen...
FPaositional command ...
Fositional command ...

£

n

[ = Y = s R

4
2000
20

99
2000
20

93
2000
20

99
zoan
2000
32767
10a00

Default
0
2000

Unit

0.1Hz
0.1Hz
01ms
0.1ms

Femark
Mane
MNane
MNane
MNane
MNane
MNane
MNane
MNane
MNane
MNane
MNane
MNane
MNane
MNane

4|

mn

In this window, users can set the values of parameter about vibration and disturbance suppression.

\elocity torque control

H B B 0

f[“ojleé@@

Farameter Number

Pl Basic setting

Pr1.Gain adjustment

Frz Wibration Restrain Function

F d, Tar ral
Fra.l{F tonitar Setting
Prh Extended Setup
Frb.Special Setup
Fr? Factory setting

Pr3.00
Pr3.01
Frioz
Pr3.03
Pr3.04
Pri.os
Fri.06
Pr3.07
Pr3.08
Pr3.og
Frian
Pra
Prine
Friis
Pr3id
Prilh
Pril6
Frias
Pr3ng
Pr319
Pri.20

mennd

Mumber MName

“elocity setup interna...
Speed command rot...

Speed command inp...
Speed command rew..
1stspeed setup

2nd speed setup

3rd speed setup

4th speed setup

5th speed setup

Gth speed setup

7th speed setup

8th speed setup

time setup acceleration
time setup decelerati...
Sigmnid acceleration...
Speed zero-clamp fu...
Speed zero-clamp le...
Torgue command int...

Torgue command dir..
Torque command inp...
Torgue command inp...

o TR I O PO O |

Yalue
0

0

500

0
0
i
0
0
0
0
I
0

100
1aa
0
0

kin

10

-10000
-100aa
-100ao
-10000
-10000
-100aa
-100aa
-10000

(R T e e Y e R s Y e O =
=

3

2000

10000
10000
10a00
10000
10000
10a00
1aa0n
10000
10000
10a00
1000

2000

100

4nnnn

Default

Unit
rpmdy
rimin
rfmin
rfmin
rimin
rimin
rfmin
rmin
rimin

msdil ...
msf(l...

Femark
Mane
MNane
MNane
MNane
MNane
MNane
MNane
MNane
MNane
MNane
MNane
MNane
MNane
MNane
Yalid after sers
MNane
MNane
MNane
MNane
MNane
MNane

Wi

4|

m

In this parameter window, users can set the values of parameter about velocity / torque control.
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Monitor setup

Parameter Manage =]

(eca > S T T == A ®
ParamelterNulmber Mumber Mame Yalue kdin hdax Default  Unit Femark J*
E:?:g;ffaiﬁfg?nem Pri00  input selection SI1 3 0 FF 3 - Hexadecimal,
Pr2 Wibration Restrain Function| | Prd.01 input selection 512 0 0 FF 0 = Hexadecimal.
Pri.Speed, Torque Contral Prd.02  inputselaction 513 0 0 FF 0 = Hexadecimal,
Prsnded S ! Pr403  input selection 514 0 0 FF 0 = Hexadecimal,
Pr6.Special Setup Frd.04  inputselection SI5 0 0 FF 0 = Hexadecimal,
Pr7 Factary setting Frd4.05 input selection 516 1] 1] FF 1] - Hexadecimal
Prd.06  input selection 317 i} i} FF i} - Hexadecimals |=
Frd.07  inputselection SI8 0 0 FF 0 = Hexadecimal,
Frd.08  inputselection 519 0 0 FF 0 = Hexadecimal,
Prd10  output selection S0O1 1 0 FF 1 = Hexadecimal.
Prd. 11 output selection S0O2 2 0 FF 2 = Hexadecimal.
Frd12  outputselection S03 4 0 FF 4 = Hexadecimal,
Frd13  outputselection S04 3 0 FF 3 = Hexadecimal,
Prd14  outputselection S0O& 1 0 FF 1 = Hexadecimal, |
Prd1%  outputselection SO6 3 0 FF 3 = Hexadecimal.
FPrd.22  Analoginput (Al 1) of.. 0 -1860 1860 0 537w MNone
Prd.23  Analoginput 10AI 1) filt.. 0 0 6400 0 0.0Tms  MNone
Prd.24  Analoginput1(al 1) ao. 0 0 100 0 0.1y MNane
FPrd.28  Analoginput3(Al 3 of.. 0 -1860 1860 0 537w MNone
Frd.29  Analoginput 3(Al 3) filt.. 0 0 6400 0 0.0Tms  MNone
Prd30  Analoginput3(Al o 0 0 100 0 [IRRY MNane I
;—\.idm PR 1 = Annnn 10 [ R

In this window, users can set the values of parameter about input/output setting, speed zero clamping, etc.

Extension setting

Parameter Manage =]

D W % ® B B ®
ParamelterNulmber Mumber Mame Yalue kdin hdax Default  Unit Femark J*
E:?:g;ffaiﬁfg?nem Pr5.00  2nd numerstor of elec.. 10000 0 8388608 10000 Nane
Fr2 sibration Restrain Function| | Pre.01 3rd numerator of elect.. 1 1 10737418, 1 = MNone
Pr3.Speed. Targue Control Pre.02  dth numerator of elect.. 1 1 10737418, 1 - MNone
-FM”'W' Pri04  Inhahitinput setup 0 0 2 0 = MNane
Pr.SpeciSetup . Fre06  Sequence atservo-off 0 i 1 i - Mone
Pr? Factary setting Pr5.07  Main power off seque.. 0 i] 3 i] = Naone
Pr5.08  Main power off Ly trip .. 0 0 1 0 = MNane
Fr5.09  Main power off detecti.. 70 70 2000 70 ms MNane
Fr510  Dynamic braking ma.. 0 0 2 0 = valid after resta|=
Pri11 Torgue setup foreme... 0 0 500 0 % MNane
Pri12  Owverload level setup 0 0 115 0 % MNane
Pre13 Cver-speed level set.. 0 0 10000 0 rimin MNone
Pri15 I{F reading filter 0 0 255 0 01ms walid after resta
Pr517  Counterclearinputse.. 3 0 4 3 = MNane
Pr6.20  Position setup unitsel.. 2 0 2 2 = MNane
Fr5.21 Selection of targue limit 0 0 B 0 = MNane
Fr5.22  Zndtorque limit 300 0 500 300 %% MNane
Pr5.23  Torgue limit switching... 0 0 99 0 msf10... MNone o
Fr5.24  Torgue limit switching... 0 0 99 0 msf10... MNone
Prb.28  LED initial status 1 0 35 1 = MNane
Pro.29  RE485 comrmunicatio.. 53 0 285 53 - Mone I
;—\.i.—qn P ARE i ai s 4 = i 4 I -

In this window, users can set the values of parameter about extended function.

www.leadshine.com
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Special setting

Parameter Manage =]

D W % ® B B ®
Parameter Number Number MName Walue hdin hax Default  Unit Remark
E:?E:isr:casd?jgr"gnent Fre.01 Encoder zero positio.. 0 0 360 0 = valid after restart p
Fr2 “ibration Restrain Function| | Pre.03  JOG trial run comman... 0 0 100 0 %% MNane
Pr3.Speed, Torgue Control Pr6.04  JOG trial run comman... 1000 0 10000 400 rmin  MNone
Prd.|/F Monitar Setting Pr6.05  Position 3rd gainvali.. 0 0 10000 0 s MNone
LIS PIE0E  Position 3rd gain scal.. 100 50 1000 % Nane
Pr7 Factary setting Pre.07  Torgue command ad... 0 -100 100 1] %% MNone
Pre.08  Positive directiontorg... 0 -100 100 0 % MNane
Fr6.09  Megative directiontar.. 0 =100 100 0 %% MNane
Fr610  Function expansions.. 0 0 B3 0 = MNane
PrB.11 Current response setup 100 50 100 100 % MNane
Pré.14  Emergency stoptime .. 0 0 1000 0 ms MNane
Fr6.20  Distance of trial running 10 0 1200 10 O1rew  MNone
Fr&.21 YWaiting time of trial ru.. 100 0 10000 100 ms MNane
Pre.22  Cycling times oftrialr. 5 0 10000 5 = MNane
Fr6.25  Acceleration oftrial ru.. 100 0 10000 200 = MNane
Fré.63  Position upper Limito.. 0 0 32766 0 r valid after restart p
4| m +

In this window, users can set the values of parameter about special setting, trial run parameter, etc.

Factory setup

DN E ¥ 8 KE B O

ParamelterNulmber MNumber Mame Yalue kdin hax Cefault  Unit Femark it
Pl Basic setting

Pr.Gain adjustment Fr7.00  Currentloop gain 1500 100 5000 1000 Hz Mane
Er2 Sibration Restrain Function| | Pri.01 Current loop integral ti.. 500 1 10000 500 01ms MNone
Fr3.Speed, Torgue Control Fr702  Motorrotorinitial posit.. 177 360 0 - valid after resta|

Prd I{F Monitor Setting Pr7.03 32767 if - valid after resta|

Fr7.04  Reserved parameters 0 32767 0 = valid after resta

0
Fesersed parameters 0 0
0
Pr?7.05  Motor pole pairs 4 1 20 4 walid after resta
1
1
1
1

Pri.06  Motor phase resistor 300 10000 100 0.01Q  wvalid afterresta —
Pr?.07 Motor O/Q inductance 630 10000 700 0.01mH  walid after resta
Pr7.08 Motor back EMF coef.. 420 oo 10000 1000 01V walid after resta

Pr7.09  Motortorque coefficient 35 1000 80 00N walid after resta
Pr#. 10 hator rated speed 2000 100 10000 2000 rmin valid after resta
Fr7 11 Motar meximum speed 5000 100 10000 2500 rimin walid after resta
Fril2  Motor rated current 400 1 3000 280 0.074 valid after resta
Fri13  Motorrotarinteria 32 1 32767 250 001k walid after resta
Pri14  hotor power selection 400 10 32767 750 W wvalid after resta
Fri15  Motor model input 26 0 7FFF 200 = Hexadecimal,
Fri 16  Encoder selection 0 0 200 0 = valid after resta
Frid?  Motor masimum current 300 1 h0a 300 A walid after resta
Fri18  Encoderindexangle .. 177 0 360 0 = MNane

Fri19  Reserved parameters 1 0 500 1 = MNane

Pr7.20  Drive model input 0 -32767 32767 0 = Hexadecimal.

4| 1 +

In this window, users can set the values of parameter about motor setting.

If the motor isn’t included in motor library, then users can match this motor through modifying the parameter of
Pr7.00 — Pr7.16. First, set Pr7.15=0, then set other parameters according to the specification of motor.

In general, we can’t see all the parameters like the picture above, we can make some operation to see all of them,
just refer to the appendix about how to find the hidden parameter.
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Notice:

Restart the driver to make some modified values of parameter valid.

2.4 \Wave Show

If users want to see monitor the status of performance when the motor is running, for example, the driver and
mntor are running position feedback. position error.  velocity feedback and current feedback, users can click
to analysis these data.

r
—— =
it ==
@K
Pasttion feedback: (P} Posttion emo

o 1 PosenfesdbedcPy ] -

o 32Bit

1227236 4| CH2

3261 DECSICHESTC -
\ 7] CH3 ;
| 32Bi 41:Velocity feedback (rpm) -
|
I vICHa B1:Current feedback (%) -
| 32Bit ==
|
|
|
|
Capture
) 0 5000 10000 15000 20000 25000 30000 35000 40000 45000 50000
ms

Load wave file from the computer.

R,

Save current wave record as wave file.

:

Wave capture setting.

Sampling interval:
The time value of sampling interval.
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Chapter 3 Run Test

There is position mode in run testing.

Operational Manual of ELP Software

Position Mode Tuning Window

In position mode, the parameter what users need to adjust is Jog Speed, ACC time, Inertia ratio, etc. users can
setup real-time auto adjust mode, then adjust real-time auto adjust rigidity. Users need to decrease the rigidity for

better performance. If the noise exists while it means the rigidity is too big.

System

©wE B
= rsa0

=[] setup Progress
~fI& Setup Progress
T sefAdust

= configuration

45} Control mode

1) Motor configuration

{®) Brake configuration

] Limits

TR Atarm it

@ Electronic gear setup

1! 10 setting

EET Postion loop
+%E] Velocity loop

ELT current loop
B parameters Ist

& Object dictonary
4T performance adjustment
£ Inertia ratio identificatior
- Gan adjustment
7 Fitter setting

@) Mechanical Analysis
=83 Run
V& Tral Run
¥, Homng
&= Motion
kiPr PTP
& an
@] CAM
=B wonitor
& waveform curve
A o

{lil State Monttor

"

Tools

® k a

About

Run Testing

PI6.04 Jog Speed 1000
PI6.25 Acceleration of trial running 100

Pr0.04 Inertia ratic 100

Invalid External Enable

Current Position 34.8301

E
E

Position 1 || Pasition 2

84.8305
Run

84,8305

Pr6.21 Waiting time of 100 ms.
trial running

pm

ms/1000rpm

<< Expand
Download

E A
Leagshine

S|

Comm:Online

Servo:Enable

Alarm:no alarm

306809

534045 1534045
(] 5000 10000 15000 20000 25000 30000 35000 40000 45000 50000
ms

V] CH e S | I
oAbl Position feedback (F) -

¥]CcH2

226 EFGSIERETONM -

V| CH3
e #1iVelocily feedback (rem) -

7] CHa

gop; 81:Current feedback (%) -

Capture

—
—

Email-tech@leadshine_com|

1. Set parameters for run testing:
Specially pay attention to Pr0.03 Stiffness and Pr0.04 Inertia ratio which strongly corresponding to better

performance

2. Run testing guidance
Click button “Servo enable”
Click “CCW” to make motor run to CCW direction, click "Position 1” to save the testing position limit 1
Click “CW” to make motor run to CW direction, click ”"Position 2” to save the testing position limit 2
Click "Run” to start Testing progress
3. During the Run Testing progress, the wave show monitor the performance of the current parameters setting.
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Run Testing

Operational Manual of ELP Software
|

Position |

Setting
Pr5.04 Jog Speed

Pr6.25 Acceleration of trial running

e

[] Invalid External Enable

Current Position 56.2990 r

Pr0.04 Inertia ratic 250

200 ms1000rpm
Dliownload

|

| Position1 || Position 2

l

56.9939 hE.9939
Pr5.21 Waiting timeof 100 ms
trial running

Pr6.22 Cycling times of 2
trial running
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Chapter 4 Alarm and Tool

4.1 Current alarm

aH
< s .

Click the “.=""
Then the window showing like this:

—

Current | Histaryl Cause of non-rotation |

Alarm Code Alarm Name Alarm ID  Alarm Reascn Alarm Check Alarm Handle

Err000 no alarm

Users can see the alarms after power on, the alarm will be eliminated after power off .

4.2 History alarm

The history alarm can mostly record 13 alarms, Click read history alarm will appear all of history alarm numbers
and alarm name. Click alarm name to display alarm reason and process method. When the number of alarm
exceed 13 alarms, users need to click clear history alarm, it will clear all of history alarms.

| Current | History | Cause of non-rotation |

Alarm Code Alarm Name Alarm ID  Alarm Reason Alarm Check Alarm Handle

Err150 encoder line brea...

Err240 CRC verification e...

Err150 encoder line brea...

Err150 encoder line brea...

Err000 no alarm

Err000 no alarm

Err000 no alarm

Err000 no alarm

Err000 no alarm

Err000 no alarm
4 | 1 | *
Alarm ID Name Value |+
] Error Time(s) 213
1 Speed of Position Command(rpm) 1]
2 Relative Position Error(P) 1]
3 Spead Command(rpm) ]
4 Motor Speed(rpm) 0 E
5 Alarm Motor Torque(0.10%) 0
6 AlarmCurrentPhasell(0.10%) 0
7 AlarmCurrentPhaseW(0.10%) 1]
2 Alarm DC Bus Voltage(0.1V) 283 A
g Alarm Driver Temperature(“C) 1
10 Alarm Pulse Instruction 21474 ...
m Alarm Pulse FeedbackAlarm Pulse Interfere 124645 i
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4.3 The reasons of servo stop running

Operational Manual of ELP Software

[Alarm
Current | History | Cause of non-rotation |
Alarm Code Alarm Name Comment
Err002 Mo signal for servo-enable Mo signal for servo-enable
1] 1

Click analysis, the window will appear about the reason of no running.

4.4 Tool

Serial port tool

TA Tools

Communi cati

[ Fort: [COM | Baudrate [38400 v| Datssit:f x| seepivft

| Parity: Pone x| srateiClose

[ # R |
H.: fo1

Addresz [20 Return HEX DEC: Ty
" Hrite: |00

& Read: 01

I T —
‘ R lUl_ £ rite IUU_ Addreszz |21 Return HEX: ]JEC.I EIN:

@ Read: [0

& Read: [01
‘Im | (_wu m hddress [22 Return HEX DEC: | BIN
H rite
e

‘ I lDl_ o IDEI_ Address |23 Return HEX: DEC: I BIN:
rite

& Read: 01 Addroce

I l— BIN:
‘ w: f € Wi o 2¢ Return HEX: DEC:

|— @ Read: [01
Address [25 Return HEX DEC BIF:
‘ wo. ;o jor € frite: 00

‘ [ @ Read:

o1
Addrezz [26 Return HEX DEC EIN Send
LT U i Write: |00

@ Resd: |01 |
‘ Im B s w:te. o Address [27 Retwn HEX DEC T ﬂl ‘

@ Reads o1

I Address |78 Eetnrn HEX DEC EIN Send
‘ Mo ol ¢ i 0

|— @ Read: [01 li
hddress [z8 Retwn HEX IEC L i‘
‘ Fo.: ol ™ frite: |00

Save Settings
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Chapter 5 Configuring the Driver

5.1 Setup progress

The debug software for ELP series is newly designed. To configure a new drive, users can follow the Setup

Operational Manual of ELP Software

Progress to set the parameters for special application.

System

nEe o

Funtions

Language

About

a

Tools

s

Motor Selection

Control Mode

Command Source

10 Setting

Save

Electronic Gear

Encoder Output

=[] rs400

Setup Progress

&~ Setup Progress

?g Self-Adjust

Baszic Information

Motor Model:
Control Mode:

ACME004L 2H-60-D-55

I:Position Mode

Command Meode:

Pulse + Direction

Pluses Per Round: 0
Frequency divizion 2500
Input
Pin Funtion Paolarity |
Prd.00 311 [B15ervo ON Input{SRV-0ON) MNorma... H
Prd 01 512 [O]Input Invalid]-] O:MNorma...
Pr4.02 313 [0)Input Invalid]-] MNorma...
Pr4.03 314 [0)Input Invalid]-] MNorma...
Prd 04 515 [O]Input Invalid]-] O:MNorma...
Prd 05 SI6 IMlanut Invalidl-1 rNorma k¥
Output
Pin Funtion Paolarity |
Prd4.10 301 [M1Alarm ocutput{ALARM} MNorma... 3
Prd 11 502 [2]5ervo ready output(SROY) O:MNorma...
Prd4.12 303 [#]Positioning complete output(INF1) MNorma...
Prd4.13 304 [3]Brake off(BRK-0FF) MNorma...
Prd 14 505 [M]Alarm output{ALARM) O:MNorma...
Prd 15 806 AR rake offi BRK-NFF rNorma k¥

To follow the setup progress, there are 6 steps :

1.

Motor Selection

www.leadshine.com
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The motor model is automatically detect by serial communication of encoder, so users could go to the 2™
Step—> Control Mode

2. Control Mode
There are 3 modes for selection, select the control mode according to mechanical system and the
application.
® Position Mode:
Mainly for positioning application. (Pulse+Direction / CW+CCW/A+B phase)

® \klocity Mode:
Mainly for velocity application. (Analog / Internal Speed / Analog and Internal Speed)

® Torque Mode:
Mainly for torque application. (Analog)

Motor Selection

Control Mode

Pr0.01 Control mode O:Position Mode -

Command Source

Electronic Gear

Encoder Qutput

10 Setting

3. Command Source
Select the command source according to the control mode and controller command source.
The command source for each control mode is showing as follows:
® Position Mode:
(Pulse+Direction / CW+CCW/A+B phase)

® \klocity Mode:
(Analog / Internal Speed / Analog and Internal Speed)

® Torque Mode:
(Analog)
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4. Electronic Gear
When the transmission structure is screw:
Pulses per round = Screw lead / Pulse equivalent

When the transmission structure is rack and pinion:
Pulses per round = (Modulus*Number of pinion*Helical angle*3.1415627) / (Gear ratio*Pulse
equivalent)

5. Encoder Output
The output pulses counts per motor revolution = Pulses Per Round / 4

6. 10 Setting
There are 9 inputs, the function of general-purpose input is selected by parameters.
Inputs functions:

Servo-ON. Alarm clear. Positive/Negative Limit. Control mode switching. Gain switching. Deviation
counter clear. Command pulse inhibition. Electronic gear switching. Torque limit switching. Speed zero
clamp. Speed command sign input. Torque command sign input. E-STOP. Inertia ratio switching. Internal
speed selection.

There are 6 outputs, the function of general-purpose input is selected by parameters.
Outputs functions:

Alarm output. Servo-Ready. Positioning complete. At-speed. Zero-speed. Velocity consistent.
Positional command ON/OFF. Servo-ON. Home-OK.

The polarity of inputs and outputs can be configured as normally open or normally closed.
If users select normally open, the external connection is needed. If users select normally closed, the
external connection is no need.
7. Save
After the all the configuration, users should save the parameters into NVM. (Non-Volatile Memory)
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the application, while different work mode need to wire in different way, please refer to user manual. when
driver wiring connecting was finished, users can tune the parameter with ProTuner software.

5.2 Torque mode

Operational Manual of ELP Software
Before running ELP series driver, users need to select different work mode according to mechanical system and

The command resource of torque mode is Analog Input, via Al3 send 10V analog input signal, in torque mode,

users can’t see waveform curve, but users can setup related parameters with torque mode.

5.2.1 Setup progress—Control Mode window

Motor Selection

&

Control Mode

Command Source

Electronic Gear

Encoder Output

10 Setting

(4]
o
-
i

Pr0.07 Control mode

2. Torque Mode

In setup progress—Control Mode window, users need to set Pr0.01=2 to select Torque Mode.

5.2.2 Setup progress—Command Source window

Users need select the Torque Mode Analog Input Control as command resource for torque mode; (F7&#t)

www.leadshine.com

20




% Leadshine _
Operational Manual of ELP Software

Motor Selection
Pr3.17 Torque command internal and
external switching Torgue Mode Analog Input Control
Control Mode
Pr3.21 Speed limitvalue 1 ] rfmin
Pr3.18 Torque command input gain 30 0.1V00%

Electronic Gear .
ren - Torque command [ Pr3.20 Terque command input reversal
Rated torque
Encoder Output |
Voltage command
10 Setting
Save

5.2.3 Setup progress—IO Setting window

Then in setup progress—IO Setting(Input) window, users need select Pr4.00 SI1 as Servo ON Input to make
motor enable.
Users can select SI2~SI9 input as other functions. Such as : Alarm clear, Positive limit, Negative limit . etc

Then in setup progress—IO Setting(Output) window, users can select SO1~SO6 output as other functions. Such
as : Alarm output, Servo ready output . etc

5.2.4 Save the setting

After the all the configuration, users should save the parameters into NVM. (Non-Volatile Memory)
Then users need to download and save the new settings to the driver, then restart the power supply or software
reset to make new values of parameters valid .

5.2.5 Operation

When users have finished the above all of these parameters setting, users can give analog input Al3 signal to
drive by CN1 port. The motor will work in torque mode, if users aren’t satisfied with the performance of motor,
users can continue adjusting related torque parameter.

About the tuning of current loop gain

Users can adjust the gain of current loop gain pr7.00 and current loop integral time pr7.01. in general , users
can’t see the parameter except pr7.15 and pr7.16, so refer to the appendix on how to find the hidden parameter.
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O N % @ = B @

Pararmster Mumber Mumber MName “alue hin bz Default  Unit Famark *

E[?:ggﬂ;ﬁiﬁem Pr700  Currentloop gain 1500 100 5000 1000 He Mane

Pr2 Mibration Bestrain Function| | Pre.01 Current loop integral time 500 1 10000 500 0.1rms MNaone

Pri.Speed. Tarque Contral Pr7.02  Motorrotor initial positiona.. 177 ] 360 0 = walid after|

E:E-E;?nudn;tgrsi?fmg Fri03  Reserved parameters 0 0 32767 0 = valid after]

PrB:SeciaI Szt P Frind  Reserved parameters 0 0 32767 0 = walid after

iy Pr?.05 Motor pole pairs 4 1 20 4 - walid after

Fri 06 Motor phase resistor 300 1 10000 100 0.010Q walid after—
Fr?.07 kotor O/C inductance B30 1 10000 700 0.0mH  walid after
Fr?.08 rotor back ErMF coefficient 420 100 10000 1000 0%, walid after
Fr703  Motortorgue coefficient 35 1 1000 80 00N walid after
Fr7.10 Maotar rated speed 3000 100 10000 2000 tfmin walid after
Pr? 11 Matar maximum speed 5000 100 10000 2R00 tfmin walid after
Fri12  Motor rated current 400 1 3000 2a0 00714 walid after
Pri 13 Maotor rotar interia 32 1 32767 250 D.0TK..  walid aftet
Pri14  hotor power selection 400 10 32767 750 W walid after
Pr715  Motor model input 26 0 JFFF 200 = Hexadeci
Pri 16 Encoder selection ] ] 200 ] - walid after
Prédd hotar maximurn current 300 1 500 300 % walid after
Pri18  Encoderindexangle comp... 177 0 360 0 = MNone
Fri13  Reserved parameters 1 0 500 1 = [None
Fri20  Drwve modelinput 0 -3E7EY 3276V 0 = Hexadeci il
;—\.i—, i [ R T — Anans  anaea o it cne
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5.3 Velocity mode

The command resource of velocity mode is Analog input / Internal Speed / Internal Speed and Analog, via All
send 10V analog input signal, in velocity mode, users can setup related parameters with velocity mode.

5.3.1 Setup progress—Control Mode window

Motor Selection

v Pr0.01 Control mode 1Velocity Mode -

Control Mode

In setup progress—Control Mode window, users need to set Pr0.01=1 to select \elocity Mode.

5.3.2 Setup progress—Command Source window

Users select the command resource for velocity mode

A : Select Pr3.00—Analog Input as velocity mode command resource

The command of speed mode is Analog Input, via Al1 send 10V analog input signal, in speed mode, we
can setup related parameter with speed mode.

Then set other parameters related to Velocity Mode—Analog Input, such as Pr3.02 Speed command input
gain. Pr3.12~Pr3.14(Acc and Dec). Pr3.15 Speed zero-clamp function selection. Pr3.16 Speed zero-clamp level.

B Parameter Guide |
Pr3.00 Velocity setup Analeg Input -
Motor Selection .
Speed Command Gain Config
""'-// Pr3.02 Speed command input 300 rpmi/V )
; Velacity fommand
gain
Control Mode
) CurrentVoltage L")
.=
v
[ Pr3.03 Speed command reversal input
Acc Dec Config
Electronic Gear . .
Pr3.12 Acceleration time setup 100 ms
Pr3.13 Deceleration time setup 100 ms
Encoder Output Pr3.74 Sigmeid acceleration/deceleration 0 ms
time setup
Zero Speed Clamp Config
|0 Setting Pr3.15 Speed zero-clamp function selection 2:Pr3.16 Set zero speed -
Pr3.16 Speed zero-clamp level 30
Save
Back | l MNext l
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: Related
Speed setup, Internal /External Range unit | default | ourol mode
switching 0-3 - 0 ‘ S ‘

This driver is equipped with internal speed setup function so that users can control the speed with
contact inputs only.
Setup value | Speed setup method
Analog speed command(SPR)
Internal speed command 1st to 4th speed(PR3.04-PR3.07)
Internal speed command 1st to 3rd speed (PR3.04-PR3.06),
Analog speed command(SPR)
3 Internal speed command 1st to 8th speed (PR3.04-PR3.11)
<relationship between Pr3.00 Internal/External switching speed setup and the internal
command speed selection 1-3 and speed command to be selected>

N [P O

Setup selection 1 of selection 2 of internal | selection 3 of selection of
value internal command | command speed internal command Speed
speed(INTSPD1) (INTSPD2) speed (INTSPD3) command
1 OFF OFF NO effect 1st speed
ON OFF 2nd speed
OFF ON 3rd speed
ON ON 4th speed
2 OFF OFF 1st speed
ON OFF 2nd speed
OFF ON NO effect 3rd speed
Analog speed
ON ON command
3 The same as [Pr3.00=1] OFF Lst to 4th
speed
OFF OFF ON 5th speed
ON OFF ON 6th speed
OFF ON ON 7th speed
. Range unit default Related
Input gain of speed command 8 , control mode
10-2000 | (r/min)/v | 500 BE

Based on the voltage applied to the analog speed command (SPR), set up the conversion gain to
motor command speed.

Users can set up “slope” of relation between the command input voltage and motor speed, with
Pr3.02. Default is set to Pr3.02=500(r/min)/V, hence input of 6V becomes 3000r/min.

1. Do not apply more than #10V to the speed command input(SPR).

2. When users compose a position loop outside of the driver while users use the driver in velocity
control mode, the setup of Pr3.02 gives larger variance to the overall servo system.

3. Pay an extra attention to oscillation caused by larger setup of Pr3.02.

Positive direction
Speed (r/min) /

3000 —

| —

-10 -6 e

T

2 4 6 8 10
’_._._____...--'
Command input voltage (V)

Slope at ex-factory

\ / -+——3000

www.leadshine.com
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H Range | unit | default Related
- Reversal of speed command input - c comrISTde

Specify the polarity of the voltage applied to the analog speed command (SPR).
Setup value | Motor rotating direction
0 Non-reversal [+ voltage] —»[+ direction] [- voltage] — [-direction]

1 reversal [+ voltage] —f- direction] [- voltage] — [+direction]

Caution: When users compose the servo drive system with this driver set to velocity control mode
and external positioning unit, the motor might perform an abnormal action if the polarity of the speed
command signal from the unit and the polarity of this parameter setup does not match.

. . Range unit default ikl

time setup acceleration & : control mode
0-10000 | Ms(1000r/min) | 100 B

. . Range unit default ikl

time setup deceleration & , il diaie
0-10000 | Ms(1000r/min) | 100 B

Set up acceleration/deceleration processing time in response to the speed command input.
Set the time required for the speed command(stepwise input)to reach 1000r/min to Pr3.12
Acceleration time setup. Also set the time required for the speed command to reach from 1000r/min
to 0 r/min, to Pr3.13 Deceleration time setup.
Assuming that the target value of the speed command is Vc(r/min), the time required for
acceleration/deceleration can be computed from the formula shown below.

Acceleration time (ms)=V¢/1000 *Pr3.12 *1ms

Deceleration time (ms)=Vc/1000 *Pr3.13 *1ms

Stepwise input speed command Speed command after

ﬁfnf;? acceleration/deceleration
process

1000 r/min e

— 5-—--; Time

Pr3.12x1 ms Pr3.13x1 ms

. . . . . . Related
Sigmoid acceleration/deceleration time | Range | unit | default | .,iormode
setup 0-1000 | ms | o0 B

Set S-curve time for acceleration/deceleration process when the speed command is applied.
According to Pr3.12 Acceleration time setup and Pr3.13 Deceleration time setup, set up sigmoid time
with time width centering the inflection point of acceleration/deceleration.

Speed -— - Speed command after
[fmin] |7 TN, : acceleration/deceleration
process

T o
ta = Vc/1000 x Pr3.12 x 1 ms

td = Ve/1000 =% Pr3.13 x 1 ms

ts=Pr3.14 x 1 ms

* Use with the setup of
ta/2 > ts, td2>1s

Target speed (Vc)

ta ' td
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. . Range | unit | default Related
Speed zero-clamp function selection 03 . °°“T'ST°'6

1. If Pr3.15=0, the function of zero clamp is forbidden. It means the motor rotates with actual
velocity which is controlled by the analog voltage input 1 even if the velocity is less than 10
rpm. The motor runs no matter what the value of Pr3.16 is. The actual velocity is controlled by
external the analog voltage input .

2. If Pr3.15=1 and the input signal of Zero Speed is available in the same time, the function of zero
clamp works. It means motor will stop rotating in servo-on condition no matter what the
velocity of motor is, and motor stop rotating no matter what the value of Pr3.16 is.

3. IfPr3.15=2, the function of zero clamp belongs to the value of Pr3.16. If the actual velocity is
less than the value of Pr3.16, the motor will stop rotating in servo-on condition.

Range unit | default ikl
Speed zero-clamp level g : control mode
0-20000 | r/min 30 ‘ s\

When analog speed given value under speed control mode less than zero speed clamp level setup,
speed command will set to 0 strongly.

B : Select Pr3.00—38 Internal Speed as velocity mode command resource

Pr3.00 Velocity setup 2 Internal Speed hd
Motor Selection Internal S
Pr3.04 1st speed 100 rpm Pr3.08 5th speed 500 pm
Control Mode Pr3.05 2nd speed 200 rpm Pr3.09 6th speed 600 rpm
Pr3.06 3rd speed 300 rpm Pr3.10 7th speed 700 pm

Pr3.07 4th speed 400 rpm Pr3.11 8th speed 800 rprm

Electronic Gear

Acc and Dec Setting
Encoder Qutput

Pr3.12 Acceleration time setup 100 msi1000rpm
10 Setting Pr3.13 Deceleration time setup 100 ms1000rpm
Pr3.14 Sigmoid acceleration/deceleration 30 ms
time setup
Save
Back | l Next l

Then set other parameters related to Velocity Mode—=8 Internal Speed, such as Pr3.04~Pr3.11.
Pr3.12~Pr3.14(Acc and Dec)
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5.3.3 Setup progress—IO Setting window

A. For Analog Input as velocity mode command resource

In setup progress—IO Setting(Input) window , users need select Pr4.00 SI1 as Servo ON Input to make
motor enable.

Users can select SI2~SI9 input as other functions. Such as : Alarm clear, Positive limit, Negative limit . etc

In setup progress—IO Setting(Output) window, users can select SO1~SO6 output as other functions. Such
as : Alarm output. Servo ready output . etc

B. For 8 Internal Speed as velocity mode command resource

In setup progress—IO Setting(Input) window , users need select Pr4.00 SI1 as Servo ON Input to make
motor enable.

Users need select S12~Sl14 inputs as Selection 1~3 input of internal command speed

Selection 1 of Selection 2 of internal | Selection 3 of Selection of

internal command | command speed internal command Speed

speed(INTSPD1) (INTSPD2) speed (INTSPD3) command
OFF OFF OFF 1st speed
ON OFF OFF 2nd speed
OFF ON OFF 3rd speed
ON ON OFF 4th speed
OFF OFF ON 5th speed
ON OFF ON 6th speed
OFF ON ON 7th speed
ON ON ON 8th speed

Users can select SI5~SI9 input as other functions. Such as : Alarm clear, Positive limit, Negative limit . etc

In setup progress—I0O Setting(Output) window, users can select SO1~SO6 output as other functions. Such
as : Alarm output, Servo ready output . etc

5.3.4 Save the setting

After the all the configuration, users should save the parameters into NVM. (Non-Volatile Memory)
Then users need to download and save the new settings to the driver, then restart the power supply or software
reset to make new values of parameters valid .

5.3.5 Operation

When users have finished the above all of these parameters setting .

A. For Analog Input as velocity mode command resource

Users can give analog input All signal to drive by CN1 port. The motor will work in speed mode, if users
aren’t satisfied with the performance of motor, users can continue adjusting related speed parameter.

B. For 8 Internal Speed as velocity mode command resource
Users can select one of 8 internal speed by Sl inputs signal of CN1 port. The motor will work in speed

mode, if users aren’t satisfied with the performance of motor, users can continue adjusting related speed
parameter.

5.4 Position mode

The command resource of velocity mode is Pulse+Direction / CW + CCW / A + B phase , in position mode,
users can setup related parameter with position mode.
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5.4.1 Setup progress—Control Mode window

Motor Selection

v Pr0.01 Control mode 0:Position Mode

Control Mode

In setup progress—Control Mode window, users need to set Pr0.01=0 to select Position Mode.

5.4.2 Setup progress—Command Source window

Users select the command resource for position mode

Pr0.07 Command

Motor Selection

. v Positive direction command|Megative direction command
v @ Pulse + Direction PULS PULS
sigh | e gy L
3 r _ PULS 7 PULS 0
v © CW+CCW (ow) (ow)
SIGN SIGN
—H= 80 —+H=- 80"

) A Phase + B Phass s LT L s LT L

Control Mode

Electronic Gear SIEN SIEK m_l_l‘
[ Pr0.06 Command pulse rotaticnal direction setup
Encoder Qutput
Pr0.00 Model following control Pr0.02 Real-time auto-gain tuning
1 0.1Hz 2:Positi -
|0 Setting ostien
Pr1.35 Positional command filter setup
0 Hz
Save
k Back i [ MNext ]

Then set other parameters related to Position Mode, such as Pr0.06 Command Pulse Rotational Direction
Setup. Pr0.00 Mode loop gain. Pr0.02 Real-time Auto-gain Tuning. Pr1.35 Positional command filter setup.

. Related
Range | unit | default | ol mode

Command Pulse Rotational Direction
Setup

0-1 - 0 P

Set command pulse input rotate direction, command pulse input type
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Range | unit | default Related
Command Pulse Input Mode Setup control mode
03 | - 3 P | |
Positive Negative
Pr0.06 | Pr0.07 Command Pulse Format Signal Direction Direction
Command Command
0 90 phase difference Pulse e FHITL | AL
Oor2 | 2-phase pulse(A phase +B sign e Sl | H
phase) Brt«uL'c[f1<~:iﬁ #90° HEfZ[ Lh/\'i«lji“i‘/‘él%‘
1 Positive direction pulse + Pulse - gy L [
negative direction pulse sign -+
3 Pulse + sign Pulse w J:*\:,m
& sign — W H
90 phase difference Pulse e TR Ept
1 Oor2 | 2phase pulse(A phase +B sign o L a8y
p hase) BiELL AR F90” BELt(A‘/‘u #28190"
1 Positive direction pulse + Pulse W—
negative direction pulse sign W
3 Pulse + sign P.ulse L N
sign ‘ e :
16 6|16 6
Command pulse input signal allow largest frequency and smallest time width
: Permissible Max. | Smallest Time Width
PULS/SIGN Signal Input I/F Input Frequency Tl 0 3 v i v
Pulse Long distance interface 500kpps 2 1 1 1 1 1
series
interface | Open-collector output 200kpps 5 251 251 25| 25 | 25

- Related
Range unit defau | control mode

Mode loop gain It
02000 [01Hz | o [P [s [T

Set up the bandwidth of MFC , it is similar to the response bandwidth
Setup value | Meaning
0 Disable the function.
1 Enable the function , set the bandwidth automatically ,
recommended for most application .
2-10 Forbidden and reserved .
11-20000 | Set the bandwidth manually , 1.1Hz — 2000Hz

MFC is used to enhance the performance of dynamic tracing for input command , make
positioning faster , cut down the tracking error , run more smooth and steady . It is very useful for
multi-axis synchronous movement and interpolation, the performance will be better.

The main way to use this function :

a. Choose the right control mode : Pr001 =0

b. Set up the inertia of ratio : PrO04

c. Set up the rigidity : Pr003

d. Set up the Pr000 :
1) If no multi-axis synchronous movement , set PrO00 as 1 or more than 10 ;
2) If multi-axis synchronous movement needed , set PrO00 as the same for all the axes .
3) If Pr000 is more than 10, start with 100, or 150, 200, 250, .....
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Caution:
1. Set up the right control mode , the right inertia of ratio and rigidity firstly .
2. Don’t change the value of Pr000 when the motor is running , otherwise vibration occurs
3. Set up a small value from the beginning if using it in manual mode , smaller value means
running more smooth and steady , while bigger one means faster positioning

. ) ) Range | unit | default el
- Real-time Auto-gain Tuning 2 o Pcon‘trcgI de;

Users can set up the action mode of the real-time auto-gain tuning.
Setup value mode Varying degree of load inertia in motion
0 Manual Real-time auto-gain tuning function is disabled.
1 St Basic mode. do not use unbalanced load, friction compensation or
andard . N
gain switching
Main application is positioning. it is recommended to use this
2 Position | mode on equipment without unbalanced horizontal axis, ball screw
driving equipment with low friction, etc.

Caution: If pr0.02=1 or 2, users can’t modify the values of pr1.01 — pr1.13, the values of them
depend on the real-time auto-gain tuning ,all of them are set by the driver itself.

Users can select different operation mode in real-time automatic adjustment mode, generally select Locate
mode. If users want to adjust gain parameter by yourself, users can select Manual mode, then users can adjust
related parameter step by step until system requirement.

Users can adjust position loop gain, velocity integration time constant and ratio of inertia for tunning
position loop tuning. If users need stronger rigid, users only need adjust ratio of inertia, then adjust gain and
integration

In Manual mode, users can setup Kp, Ki and other related parameters. During tuning position loop, users
can adjust K1 to a very small value in advance and hold it constant, then users can enlarge the value of Kp
parameter slowly until system oscillation occurs, at this moment users can enlarge the value of Vi parameter
slowly until system oscillation occurs, at this moment the basic adjustment of system finished.

In Position mode. It is unavailable to modify the value of pr1.00- 1.14, we just change the value of
real-time automatic adjustment rigid, firstly we select a smaller value.

Related
control mode

0200 | 005us | 0 [P | |
Do filtering for positional command pulse, eliminate the interference of the narrow pulse, over-large

setup will influence the input of high frequency positional command pulse, and make more
time-delayed.

Range unit default

positional command filter setup

5.4.3 Setup progress—Electronic Gear window

- Related
Range | unit | default | oniol mode

0-8388 | pulse 0 P |S |T

608

Set the command pulse that causes single turn of the motor shaft.

1) If PrO08-~0 , the actual turns = pulse number / Pr008

2) If Pr008 = 0, Pr009 1* numerator of electronic gear and Pr0.10 Denominator of electronic
Gear become valid.

Command pulse counts per one motor
revolution

When the transmission structure is screw:
Pulses per round = Screw lead / Pulse equivalent

When the transmission structure is rack and pinion:
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Pulses per round = (Modulus*Number of pinion*Helical angle*3.1415627) / (Gear ratio*Pulse
equivalent)

Related
control mode

1st numerator of electronic gear 1-10737 | - 1 P
41824

Range unit | default

Set the numerator of division/multiplication operation made according to the command pulse input.

Range | unit | default |  Relared
denominator of electronic gear 1-10737 | - 1 P
41824

Set the denominator of division/multiplication operation made according to the command pulse
input.
Pr0.09 Pr0.10 Command division/multiplication operation

1-10737 1-10737 Command pulse input [ Pro.09 set value] position command
41824 41824 [Pr0.10 set value ]
1. Settings:

(1)The driver input command pulse number is X
(2)The pulse number of encoder after frequency division and frequency doubling is Y
(3)The number of pulses per revolution of the motor encoder is Z
(4)Number of turns of motor is W
2. Calculations:
(1)Y=X*Pr0.09/ Pr0.10
(2)17Bit encoder: Z=2"17 = 131072
23Bit encoder: Z=2"23 = 8388608

5.4.4 Setup progress—Encoder Output window

The output pulses counts per motor revolution = Pulses Per Round / 4

5.4.5 Setup progress—IO Setting window

In setup progress—IO Setting(Input) window , users need select Pr4.00 SI1 as Servo ON Input to make
motor enable.
Users can select SI12~SI9 input as other functions. Such as : Alarm clear, Positive limit, Negative limit . etc

In setup progress—I0O Setting(Output) window, users can select SO1~SO6 output as other functions. Such
as : Alarm output, Servo ready output . etc
5.4.6 Save the setting

After the all the configuration, users should save the parameters into NVM. (Non-Volatile Memory)
Then users need to download and save the new settings to the driver, then restart the power supply or software
reset to make new values of parameters valid .

5.4.7 Operation

When users have finished the above all of these parameters setting .
Users can give signal to drive by CN1 port. The motor will work in position mode, if users aren’t satisfied
with the performance of motor, users can continue adjusting related speed parameter.
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5.5 Performance adjustment

5.5.1 Inertia ratio identification

Pre-conditions: 1. Servo disable. 2. Positive limit and negative limit invalid

Steps:

1. Set the Jog speed Pr6.04, and the setting should not be too large(600~1000rpm is recommend)
Set the Acc Pr6.25(50~100 ms/1000rpm is recommend)
Set the Default Inertia Ratio.
Download these settings, then Servo Enable.

2. Click “CCW” to make motor run to CCW direction, click “Position 1" to save the position limit 1
Click “CW” to make motor run to CW direction, click “Position 2 to save the position limit 2
Click “Run” to start Inertia ratio identification.

STEP-1

Pr6.04 Jog Speed 400 rpm

Pr6.25 Acceleration of trial running 200 ms/1000rpm

Semvo Enable :
Default Inertia Ratic 250

[7]Invalid External Enable

STEP-2
Current 62.9497 r
620427  |Position 1| Position 2| -0.0033
PrE.21 Waiting time of trial running 50 ms

Run

Pr.22 Cycling times of trial running 3

STEP-3

-

3. Atfter finishing, Click “Write” to save the Inertia ratio identification result
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5.5.2 Gain adjustment

To tuning for better performance, users need turning position loop parameters. Users need to open Run
Testing window.

Users can select different operation mode in real-time automatic adjustment mode, generally select
Position mode. If users want to adjust gain parameters by yourself, users can select Manual mode, then users
can adjust related parameter step by step until meet system requirement.

Users can adjust position loop gain, velocity integration time constant and ratio of inertia for position loop
tuning. If users need stronger rigid, users only need adjust ratio of inertia, then adjust gain and integration

FPosition

Setting

Pr6.04 Jog Speed 400 rpm
Pri.25 Acceleration of trial running Pr.02 Real-time auto-gain

tuning

. ) O:Manual
Pr0.04 Inertia ratio Pr0.03 Realtime automatic 1-Standard
rigidity adjustment
Pr.06 Command pulse 0
Servo Enable rotational direction setup

Pr3.03 Speed command 0

reversal input

[ Imvalid External Enable

Current Position 0.0000 r Pr1.00 1st position loop gain | 320 0.1/s
Pr1.01 1stvelocity loop gain 120 0.1H=z

Pr1.02 1st time constant of 310 I 1ms
osition 1 osition 2 velocity loop integration

Pr1.04 1sttime constant of 126 0.01ms
0.0000 0.0000 torque filter

Pr1.05 2nd position loop gain | 280 0lls

Pr6.21 Waiting timeof 100 ms
trial running Pr1.06 2nd velocity loop gain | 120 0.1H=z

Pr6.22 Cyclingtimesof 5

! y Pr1.07 2nd time constant of 10000 |01ms
trial running

velocity loop integration

Pr1.09 2nd time constant of 126 0.0Tms
torque filter

Pr1.10 Velocity feed forward 300 0.1%
gain

Pr1.12 Torque feed forward 0 3.01%
gain

Pr1.15 Control mode switching | 10

In Manual mode(Pr0.02=0), users can setup Kp, Ki and other related parameters. During tuning position
loop, users can adjust Kl to a very small value in advance and hold it constant, then users can enlarge the value
of Kp parameter slowly until system oscillation occurs, at this moment users can enlarge the value of Vi
parameter slowly until system oscillation occurs, at this moment the basic adjustment of system finished.
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In Standard mode(Pr0.02=1), it is usually for interpolation movement. It is unavailable to modify the value
of Pr1.00- 1.14, we just change the value of Pr0.03 real-time automatic adjustment rigid.

In Position mode(Pr0.02=2), it is usually for point to point movement. It

is unavailable to modify the value

of Pr1.00- 1.14, we just change the value of Pr0.03 real-time automatic adjustment rigid.

The definition of Pr0.03

. . . : Related
Selection of machine stiffness at real- Range | unit | default | conirol mode
time auto-gain tuning 50-81 | - 70 |p ‘ S ‘ T
You can set up response while the real-time auto-gain tuning is valid.
Low — Machine stiffness —» High
Low ——» Servo gain — High
8180 ................................. 706968 .............................. 5150
Low —» Response  ——» High

Control gain is updated while the motor is stopped. If the motor can’t be

used for update. If the changed stiffness setting is made valid after the m

stiffness setting and check that the changed setting is enabled.

Notice: Lower the setup value, higher the velocity response and servo stiffness will be obtained.
However, when decreasing the value, check the resulting operation to avoid oscillation or vibration.

low gain or continuous application of one-way direction command ,any change made to Pr0.03 is not

sound or oscillation will be generated. To prevent this problem, stop the motor after changing the

stopped due to excessively

otor stopped, abnormal

The following figure showing Pr0.02=2, Pr0.03=70, the position error (curve in red) is unacceptable!

e o

O KW B

Position emor
39318

31454

23591

-15727

-23591

31454

-39318

1280 2560 3840 5120 6400

ms

7680

8960 10240 11520 12800

V|CH1
32Bit

CH2
225 [EECSHGHESHREIEIN -

CH3
qopjp 81:Current feedback (%)

7] CH4

12Bit 41:Velocity feedback (rpm])

Capture
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Then we continue decreasing value of Pr0.03, then the position error become smaller and smaller.

Pr0.03=68

Wave Show

=

O KW B

Position emor
35310 VI CH1 -
R 32Bit
31448 CHZ
226y IECSHCHESHREI -
23586 CHa
qopjp  81:Current feedback (%) -
15724
/| CH4 .
o 22Bit 41 Velocity feedback (rpm]) -
7862
7862
15724
-23586
-31448
Capture
39310
0 1280 2560 3840 5120 6400 7680 8960 10240 11520 12800
ms
Pr0.03=66
Wave Show =8 =
Eajy |
Position emor
19298 JICH1 -
o 32Bit
31438 CHz2
226y IECSHCHESHREI -
23579 CHa
qopjp  81:Current feedback (%) -
15719
/| CH4 .
g 29Bit 41:Velocity feedback (rpm) -
7960
-15719
-23579
-31438
Capture
39298
0 1280 2560 3840 5120 6400 7680 8960 10240 11520 12800
ms
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Pr0.03=64
Wave Show =8 =
Eajy |
Position emor
39311 VI CH1 .
32Bit
31443 T CH2
226y IECSHCHESHREI -
23586 CHa
qopjp  81:Current feedback (%) -
15724
/| CH4 .
o 22Bit 41 Velocity feedback (rpm]) -
7862
7862
15724
-23586
-31445
Capture
39311
1280 2560 3840 5120 6400 7680 8960 10240 11520 12800
ms
Pr0.03=62
Wave Show =8 =
Eajy |
Position emor
e VI CH1
39281
° 328t M
31425 CHZ
226y IECSHCHESHREI -
23568 CHa
qopjp  81:Current feedback (%) -
15712
/| CH4 5 .
o 22Bit 41 Velocity feedback (rpm]) -
785
-15712
-23568
-31425
Capture
39281
1280 2560 3840 5120 6400 7680 8960 10240 11520 12800
ms

As we continue decreasing the value pf Pr0.03, then the position loop gain Kp become bigger and bigger, the
integration time constant Vi become smaller and smaller, the position error become close to zero.
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Pr0.03=61
Wave Show = | B B
@KW
Position emor ‘osttion feedback (F)
2 S e e -
32Bit
31233 31293 V| CcH2
3opy EEESICIEEIE N -
23470 2347
23 - VICHI o =
398t 1:Paosition setting (P) -
15647 15647
V| CH4 s
22Bit 81:Current feedback (%) -
7823 7823
7823 -782
15647 -15647
23470 -2347)
Capture
31233 3125 P
39116 -39116
0 512 1024 1536 2048 2560 3072 3584 4096 4608 5120
ms

Comm-Oniine | ESENGIGADION I NETOO RV (O

The noise of motor occurs and alarm occurs if the position loop gain becomes bigger, so just make sure there is
no noise.
Finally, we set Pr0.03=62, the basic setting for position loop is finished in Position mode.
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How to find the hidden parameter of ProTuner

1. Run the software of ProTuner , we just find part of the parameter :

Operational Manual of ELP Software

Default
1

0

2

70
250

0

3
10000
1

1

2500
0

300
200

0

100
50

Unit
0.1Hz

Fermark

MNone

valid after restart p
MNone

MNone

MNone

valid after restart p
valid after restart p
valid after restart p
MNane

MNane

valid after restart p
valid after restart p
MNane

Encoder units
MNane

valid after restart p
valid after restart p

O KW E @ B K ®
Parameter uber Number MName Yalue hin hdan
Pr1.Giain adjustroant PIO.00  Model following control 1 i 2000
Pr2 Vibration Restrain Function| | Pr0.01  Control mode 0 0 10
Pri.Speed, Targque Cantral Pr0.02  PeaMime auto-gaint. 2 0 2
g:g:g;:f d”;tgrssefﬂj”g P003  Sifness atreakime... 70 0 B0
Pr6.Special Setup Pr0.04  Inetia ratio 250 0 10000
Pr? Factany setting Fr0.06 Command pulse rotat.. 0 0 1
Pr0.07  Command pulse input.. 3 0 3
Pr0.08  Command pulse cou.. 10000 0 8388608
Fr0.09  1stnumerataorofelect.. 1 1 10737418...
Fr0.10  Denominatar of electr.. 1 1 10737418...
Fro.11 Output pulse counts p... . 2600 1 2500
Pr012  Rewversal of pulse out.. 0 1] 1
Pr0.13  1sttorgue limit 300 1] 500
Fr0.14 Position deviation ex.. 200 1] 500
Fr0.16  Absolute encoderset.. 0 1] 15
Fr0.16  Extemal regenerative.. 100 40 500
FPr017  Regenerative dischar.. 50 20 5000
4 I

2. Now here is the way to find all of them :
a. Click “Factory setting” :

DWW W E EE 0

Fararneter Number

Prll Basic safi Mumber Mame Yalue kdin hdax
10.Basic setting .

Prl.Gain adjustment Pri15  Motor model |nput 26 0 7FFF
Prz Vikration Restrain Function| | Pr7 16 Encoder selection i i 200

Pri.Speed, Torgue Control
Fra.|fF Monitor Setting
Fr5.Extended Setup

Default

200
0

Unit

Femark

Hexadecimal, wal
valid after restart p

4 I

www.leadshine.com

38




% Leadshine

b. Click “here” 5 times:
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C.

Parameter Manage == 2|
O N % @ & B ®
Eaar%melterNulmber MNumber Mame Yalue kdin hax Cefault  Unit Femark
. 1]
Pr1 Gaim djustrment P75 Motor model input 2 0 7FFF 0 - i ezl ve
Pr2 Wibration Restrain Function| | Pri16  Encoder selection 0 0 200 0 = valid after restart p

FriSpeed, Torgue Contral
Fra.l{F tonitar Setting

Prh Extended Setup
Frb.Special Setup

4|

mn b

Then click “ Factory Setting” ,then we can find all parameters:

O N W W E KB O

Farameter Number

Pl Basic setting

Pr1.Gain adjustment

Frz Wibration Restrain Function

FriSpeed, Torgue Contral

Fra.l{F tonitar Setting

Prh Extended Setup
] [} =] [

Mumber MName

Pr7.00
Pri.0n
Fre.oz
Pri.03
Pri.04
Pr?.05
Fr?.06
Pri.07
Pr7.08
Pr?.0g
Frian
Pri
Pri1g
Frias
Pri14
Pri1h
Pri 16
Freas
Pri1g
Pri1g
P20

o Tl

Current loop gain
Current loop integral ti...
hator rator initial posit...
Fesered parameters
Fesersed parameters
haotor pole pairs

hator phase resistor
kotor O/Q inductance
hator back EMF coef...
hator torque coefficient
hator rated speed
Motar meaximum speed
hator rated current
tdotar ratar interia,
hator power selection
Motar model input
Encoder selection
tdotar meximurm current
Encoder index angle ...
Fesersed parameters
Drive model input

o O Y VY

Yalue
1500
500
177

300
630
420
35
30aa
5000
400
32
400
26

0
300
177
1

0

n

kin I ax Default  Unit Femark |~
100 5000 1000 Hz MNane

1 10000 500 01ms MNane

i} 360 i} = wvalid after resta)
0 32767 0 = valid after resta|
0 32767 0 = valid after resta

1 20 4 = walid after resta

1 10000 100 0.01Q  wvalid afterresta —
1 10000 700 0.0TmH  walid after resta
100 10000 1000 01V walid after resta

1 1000 80 00N walid after resta
100 10000 2000 rmin valid after resta
100 10000 2500 rimin walid after resta

1 3000 280 0.074 valid after resta

1 32767 250 0.01K...  walid after resta
10 32767 750 A valid after resta
0 7FFF 200 = Hexadecimal,

0 200 0 = valid after resta

1 500 300 % walid after resta
0 360 0 = MNane

0 500 1 = MNane

-32767 32767 0 = Hexadecimal.
_an303__anans a .._.i_. s

4|

If users restart the software ProTuner , just make the same steps above.
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How to modify the new values of parameter to the driver
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Sometimes, we need to restart the driver to make it available after modifying the values of parameter, so it is
very important to follow the right step. Users need to do the operation with the steps below:

1. Modify the value of parameter.

2. Click “download “:

O W W

@8 B @ o

- ter Mumber Number MName Yalue hdin ke Default  Unit Femark nd

il setting =

Pr1.Gain adjustment Fr0.00  Modelfollowing contral 1 0 z000 1 0.1Hz Mane
Fr2 vibration Restrain Function| | Fri.01 Contral made ] 0 10 0 - walid after resta
Pr3 Speed, Torgue Control Pr002  ReaHime auto-gaint. 2 0 2 2 - MNone 1
PrLF Mo d”;tsfsi'ff;jng P03  Siffness atreakime .. 70 50 80 70 = None .
Pr5.2pecial Setup Fri.04  Inertiaratio 250 0 10000 250 % Mane
Pr7 Factory sefting Fr0.058  Command pulse input.. 0 0 1 0 - Mane

3. Click “save™:

Parameter Manage |=|E| 2] |
O W T © =K ®
rameter Nmber Mumber Name Yalue hdin b Default  Unit Remark Il

ot it g -

Prl Gain adjustment Pr0.00  Model following control 1 if 2000 1 01Hz MNane
Pr2 Yibration Restrain Function| | Pr0.01 Control mode 0 if 10 if = walid after resta.
Pr3.5peed, Torgue Contral Pr002  ReaHtime auto-gaint. 2 0 2 2 - MNone 1
PrLF Mo d”;tsfsiﬂj”g P03  Sifiness atreakime .. 70 50 80 70 = None .
PrE.Special Setup Pr0.04  Ineriaratio 250 i} 10000 250 % MNane
Pr7 Factary setfing Pri.05  Command pulse input.. 0 0 1 0 = MNone

4. Then users can power off the driver and restart it again, or users can Software Reset to make the new

parameters setting valid.
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Contact Us

China Headquarters

Operational Manual of ELP Software

Address: 11/F, Block A3, iPark, No.1001 Xueyuan Blvd, Nanshan District, Shenzhen

Web: http://www.leadshine.com

Sales Hot Line

Tel: 86-755-2641-7674 (for Asia, Australia, Africa areas)

86-755-2640-9254 (for Europe areas)
86-755-2641-7617 (for America areas)
Fax: 86-755-2640-2718

Email: sales@leadshine.com.

Technical Support

Tel: 86-755-2641-8447, 86-755-2641-8774, 86-755-2641-0546

Fax: 86-755-2640-2718
Email: tech@leadshine.com(for All)
Leadshine U.S.A

Address: 25 Mauchly, Suite 318 Irvine, California 92618

Tel: 1-949-608-7270
Fax: 1-949-608-7298
Web: http://www.leadshineUSA.com

Email: sales@leadshineUSA.com and support@leadshineUSA.com.
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