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Chapter 1 Introduction

This software can run in Windows XP, Windows Vista, Win7. The computer make data exchanged and debug
ELS5 series driver by series port communication. Please read the operation specification of driver when using.
1. System composition
This software is matched with ELS5 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 EL5 series is a software tool designed to configure and tune the Leadshine EL5 series digital servo
driver. The user can tune the velocity/current loop and adjust the position loop parameters in this software.

1.1 Workspace

&=

- [[=]x]

Toolbar

(1

3

Channel selection

Chunnel Select

v 1
@2 [
v 3 |‘i’elocityFeedback(rpm) ﬂ
v 4 |CurrentFeedback(%) j

Sampling Setup

Display Points |200 =
Sampling Interwal (ms) [10%0.125

[7 Cycle Sampling

0 40 20 120 160 200 240 280 320 360 400
Parameter T o
ion Gain Velocity MOde SWItChIng
.Q:omoopsainlw1swe10city1_oopsainlw IstTorqueFilter [ 1stVelocityLeopIntsgrationTineConstent |120
ZndPost onLoopGaan an‘felocltyLoopGaln,W anTorqueFllter,‘ls— Znd¥elocityLoopIntegrationTimeConstant W
VelocityFeedforwardGain ’W Tor queFeedforwar dGain ’D— ControlSwitchingMode ’10— RatioOfInertia(¥) |250
Realtinehutenatichdjustnentiods [Locate | RealtimehutomatichdjustrentRicid 16 -] |
Spaed Trapezoidal Parameters
Velocity(rpm) [2000  AccelerationindlecelerationTimeins) |50  IntervalTimefns) OO
Distance (0. lrev) [400 RepeatTimes [10000 RurmingMode [FositiveAndiegative v |

1.2 Menus and Toolbar

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

Connect to

Communication -> .
Driver

Exit

Display -> Parameter Manage

Save the value of
Parameter

Waveform Curve

Run Test

Alarm

Environment
Parameter Setup

Encoder Manage

Tools-> Debug Tool

Language-> Simplified Chinese

English

Operation

el Specification

Platform Information

Toolbar

Operational Manual of EI5 Software

Function

communication setup dialog box, you can select
the parameter of communication and connect
computer to driver

Read, display, modify the parameter of driver,
save the value of parameter to project file or
local disk

Save current values of parameter, write
parameter to EEPROM

Save driver current parameter, write parameter
to using EEPROM

Monitor current running state, debugging

Run the driver, debug the parameters to make
performance better.

Check the alarm history of driver

Communication delay setup

Setup encoder each parameter

Fast set specify address parameter. convenience
to professional fast setup

Switch the software to Chinese version

Switch software to English version

Open help document of operation

Check current software, driver software
version, hardware, version, motor model
information.

www.leadshine.com
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Chapter 2 Using the software

2.1 Connecting driver

:Ig to connect driver and PC computer.

Click “

Leadshine EL5Series

Communication Display Teol Language Help

=4 | Ik

Communication

Leadshine

Offline Fort: ICDMI vl
Baudrate: I384EIEI "l Open

Seek DIrive | Drive Humber: |53 Vl

If the driver is powered off, click “offline”.
In general, if the driver is powered on, set communication Port , baud rate ,equipment like the picture above,
then click “open” to enter the interface.

Note:

Before clicking the Open button, please make sure:

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

The motor is unnecessary connecting to the drive if you just want to change the

parameters but not tuning.

2.2 Off-line using

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

www.leadshine.com 5
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Leadshine ACHSeries [(Dffline)
Communication Display Tools Language Help

2.3 Parameter Management

Parameter Manage

[
Gﬁeadfile Savehs ﬁUnload gﬂownload‘ Sawve %%Parameterl:ompare {ﬁ Re=et O Help

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

Save As:

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

Unload:
Upload the values of driver to the computer.

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

Save:
Save current values of parameter(no download to eeprom of driver)

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

Reset:
Reset all values of parameter to defaults

Help
Check the explanation of parameters.

www.leadshine.com 6
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Parameter Manage ;Iglél
GRead.File [.] Saveh: Urload Townload 3 P terC &
- avehs oa ownloa ave arameterCompare *?‘ Reset Help
Classify Select | FParameter M. | FParametertName | Yalue | Fange | Diefault Units | Eemark
BaszicSetting Fr0.01 Contral mode 1] 0™~5 0 = Fower off
Gainkdjustment Pr0.02 ReaHime auto-gain tuning mo... 0 n~z 0 - Mo
e Pr0.03 Reaktime auto-gain tuning stiff.. | 0 0~ 31 11 - Mo
MonitorSetting Fr0.04 Fatio of ineria 0 0~ 10000 250 A Mo
E;::’l‘z;‘e‘f::;‘;g Pr0.06 Command pulse palar setup i n~1 0 - Power off
FactorySetting Pr0.07 Command pulse inputmode s... 0 03 3 - Power off
Fr0.08 Command pulse counts pera.. 0 0~ 32767 0 Fulse Fower off
Fr0.09 1stnumerator of electronic gear 0 1™ 32767 1 - Mo
Fr0.10 Denominator of electronic gear 0 1™ 32767 1 - Mo
Fr0.11 Output pulse counts peronem.. 0 1~ 2500 2500 Firen Fower off
Pr0.12 Pulse output logic reverse 1] 0~ 0 - Power off
Fr0.13 1sttorgue limit 1] 0~ 500 300 - Mo
Fr0.14 Fosition dewviation setup 1] 0~ 500 200 0. 1rew Encoderi
Fr0.16 Extenal regenerative resistor ... 0 10~ 500 50 Q@ Fower off
Fr0.17 Fegeneration discharge resis.. 0 10~ 5000 50 W Fower off
Fr0.18 Yibration suppression-Nafter.. 0 0~1000 10 Pulse Encoderi
Pr0.19 Microseismic inhibition 1] 0™~ 1000 10 0.1Pulse Encoderi
Aidd Custom | g I |I|

Description:

In this window, you can set the values of this kind of parameter. You can set the control mode, etc.

Gain adjustment

1=
KeadFil [.] Saveh: Ul oad Townload 3 P &
eadFile - avehs oa ownloa ave arameterCompare aﬂ Reset Help
Classify Select | Parameter M. | ParameterName | Yalue | Range | Default | Units | Eemark
Basicoettin, Fr1.00 1st gain of position loop 0 0~ 30000 320 0.4 MNa
e : Pr1.01 1st gain of velocity loop 0 1™ 32767 180 0.1Hz MNa
10ratl onoUppre=s1on o B ; ; -

‘.I’el_ocityTorI;ﬁeControl Pr1.02 Tstvelacity loop integration .. 0 1 " 10000 30 0.1ms MNa
MonitorSetting Fr1.03 1stwelocity detection filter 0 0~10000 15 - Mo
E“::E‘z;z‘f:i‘;mg Pr1.04 1sttorgque filter i 0~ 2500 126 0.07rms Mo
Fosterpietting Pr1.05 2nd positian laop gain 0 0™~ 30000 380 0.1/s Mo
Fr1.06 2nd wvelocity loop gain 0 1™ 32767 180 0.1Hz Mo
Fr1.07 2nd welocity loop integration ti.. 0 110000 10000 0.1ms Mo
Fr1.08 2nd welocity detection filter 0 0~ 15 - Mo
Fr1.09 2nd torgue filker 0 0~ 2500 126 0.0Tms Mo
Fr1.10 Yelocity feed forward gain 0 0~1000 300 0.10% Mo
P11 Yelocity feed forward filtertim... 0 0~ 6400 50 0.0Tms Mo
P11z Torgue feed forward gain 0 0~1000 0 0.10% Mo
Fr1.13 Torgue feed forward filter 0 0~ 6400 0 0.0Tms Mo
Fr1.14 2nd gain setup 0 0~1 1 - Mo
Pr1.15 Control switching mode 0 0~10 0 - Mo
Fr1.17 Contral switching lewel 0 0~ 20000 50 mode Mo
Fr1.18 Contral switch hysteresis 0 0~ 20000 33 mode Mo
Pr1.19 Gain switching time 0 0™~ 10000 33 0.1ms Mo
Pr1.33 Speed given filter 0 0~10000 0 0.0Tms Mo

Fr1.35 Fosition command digital filter... 0 0~ 200 0 50ns Fower off

Pr1.36 Encoder feedhack pulse digit.. 0 0™~ z00 0 blns Power off
Fr1.37 Special function register 0 0~ 32767 0 - Mo

#idd Custom | g I |1|

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

www.leadshine.com
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Parameter Manage gl =l
G ReadFile E Savehs ﬁ Trload gﬂowr\load ﬂ Sawe %% ParameterCompare Reset O Help
Classify Select | FParameter M. | FParameterName |Value | Fange | Default Units | Eemark
BasicSetting Frz.01 1stnotch frequency 0 50~ 2000 2000 Hz MNa
Gainhdjustment Frz.02 1st notch width 0~z0 2 - Mo
? Frz.03 1stnotch depth 0 0~49 0 - Mo
x : Pre.04 2nd naotch frequency 0 50 ™ zaoo 20aa Hz MNa
gx::’i‘zgi‘f:};mg Pre.05 2nid notch width 0 n~ean 2 - Mo
Focteryaatting Pr2.06 2nd notch depth 0 0~ 49 0 - No
Frz.22 Fositonal command smoothin.. 0 0~ 32767 0 01ms Close eni
Pr2.23 Positional command FIR filter 0 0™~ 5000 0 01ms Colse en:
idd Custom |
< ]

Deseription:

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

\elocity torque control

-loix]
G EKeadFile B Savehs ﬁ Urload gﬂowr\load ﬂ Save %% ParameterCompare Reset O Help
Classify Select | Farameter ... | Farametertlame | Yalue | Range | Default | Units | Femark
BasicSetting Fr3.00 Yelocity setup internal and ext.. 0 0~3 0 = MNa
Gainfdjustment Fr3.01 Speed command directionap.. 0 0~1 0 - Mo
PR S8 Ll S L Pr3.02 Speed command inputgain 0 10~ 2000 500 Y Mo
Moni torSetting Pr3.03 Speed command input reversal | 0 0~ 0 - MNa
Eﬁﬁi?iéﬂfif;?g Pra.04 1stspeed setup 0 -5000 ™ 5000 0 rfrmin Mo
FactorySetting Fr3.05 2nd speed setup 0 -5000 ™~ 000 I] tmin Mo
Fr3.06 3rd speed setup 1] -5000 ~ 5000 0 rfrmin Mo
Fr3.07 4th speed setup 1] -5000 ~ 5000 0 rfrmin Mo
Pr3.08 bth speed setup 1] -5000 ™ 5000 0 tfrmin Mo
Fr3.09 Bth speed setup 1] -5000 ~ 5000 0 rfrmin Mo
Fra1n th speed setup 1] -5000 ~ 5000 0 rfrmin Mo
Fra 8th speed setup 1] -5000 ~ 5000 0 rfrmin Mo
Priiz Acceleration time setup 1] 0™~ 10000 100 ms/(1000r.. MNo
[R(ER K] Deceleration time setup 1] 0~ 10000 100 mgf1000r.. Mo
Frildg Sigmoid acceleration/deceler.. 0 0~1000 I] ms Mo
Fril6 Zero-clamp lewvel 0 0~ 2000 a0 tmin Mo
Frai1? Torgue command internal and... 0 0~z 0 - Mo
Priig Torgue command direction se... 0 0~ 0 - MNa
Fra1g Torgue command input gain 1] 10~100 30 0.1%A00%  MNo
Fra.20 Torgue command input revers.. 0 0~1 0 - Mo
Friz1 Speed limitwvalue 1 0 0~ &000 I] tmin Mo
Friz4 Motar rotate maximurm speed (.. 0 0~ &000 I] tmin Mo
idd Custom | g I | |1|

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

www.leadshine.com
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Parameter HManage ;Iglll
: [III {5
G ReadFile Savehs ﬁ Unload gﬂowr\load ﬂ Sawve %% ParameterCompare Reset O Help
Classify Select | Parameter M. | FParameterMName |Value | Fange | Default | Units | Eemark

BasicSetting Frd.00 511 input selection 0 0~ FFFFFF 0003034 = Hexadec
GainAdjustment Frd.01 Sl 2 input selection 0 0~ FFFFFF 00g1aH - Hexadec
yibrationSuppression Pra.02 513 input selection 0 0~ FFFFFF oogegeH - Hexadec
Frd.03 Sl 4 input selection 0 0~ FFFFFF 009191 - Hexadec
g;::ri‘:i;:f:it:\i;g Prd.04 515 input selection 0 0~ FFFFFF 0oooo7H - Hexadec
FactorySetting Frd10 S0 1 output selection I] 0~ FFFFFF 000101k - Hexadec
Prd. 1 50 2 output selection 0 0~ FFFFFF 000zozh - Hexadec
Frd12 S0 3 output selection 0 0~ FFFFFF 000704k - Hexadec
Frd.13 S0 4 output selection 0 0~ FFFFFF 000303k - Hexadec

Frd.22 Analog input 1041 1) offset setup 0 -1860 ™ 1860 0 5.37rmw Mo

Prd.23 Analog input 1041 1) filter 0 0™ 6400 0 0.01ms Mo

Frd.28 Analog input 3641 3) offset setup 0 -1860 ™ 1860 0 5.37rmw Mo

Frd.29 Analog input 3041 3) filker 0 0~ g400 0 0.0Tms Mo
Frd. 31 Fositioning complete range 0 0~ 10000 10 Pulse Encoder1

Prd.32 Positioning complete outputs... 0 n~3 0 - Mo

Prd.33 IMP hold time i 0~ 30000 i - Mo

Frd.34 Zero-speed I] 10~ 2000 50 rmin Mo

Frd.35 Speed coincidence range 0 10~ 2000 50 tfmin Mo

Frd.36 Atspeed I] 10~ 2000 1000 rmin Mo

Frd.37 Mechanical brake actionatst.. 0 0~ 3000 0 ms Mo

Frd.38 Mechanical brake action atru.. 0 0~ 3000 0 ms Mo

Frd.39 Brake release speed setup 0 30~ 3000 30 tfmin Mo

Frd.43 E-stop function selection 0 0~1 0 - Mo
idd Custom | g I |1|

De=cription:

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

Extension setting

1=
EeadFile [.] Savehs Urload Townload Sawve FParameterCom: a it
- pare ﬁx eset Help
Classify Select | Parameter ... | FarametetMName | Yalue | Fange | Default Units | Eemark
FasicSetting PrE.00 2nd numerator of electronic ge... 0 1™ 32767 1 = o
Gainhdjustment Fr5.01 3rd numerator of electronic gear 0 1™ 32767 1 - Mo
3;?’;::‘:‘;}'5:1;3:83;1:21 Prs.02 4th numerator of electranic gear 0 1~ 32767 1 - Mo
Moni torSetting Prb.03 Denominator of pulse outputd.. 0 1™ 2500 2500 - Encoder
SecialSetting 4 Fr5.06 Sequence at servo-off 0 0~1 0 - Mo
FactorySetting Prb.08 hain power off LY trip selection 0 01 1] - Mo
Fr5.09 Main power off detection time 0 70~ 2000 70 ms Mo
Fr513 Cverspeed level setup 0 0~ 5000 0 tfmin Mo
Prh 15 I/F reading filter 0 0~ 28R 0 01ms Power off
Fr5.20 Position setup unit select 0 0o~z 0 - Fower off
Fr5.28 LED initial status 0 0~35 1 - Mo
Fr5.29 RS232 communication baudr.. 0 0~ 5 - Fower off
Fr5.30 FS485 communication baudr.. 0 0™~15 2 - Fower off
Fra.31 Az address I} 0127 1 - Fawer off
Fr5.32 Cormand pulse input maximu... 0 250 ™ 4000 600 KHz Mo
Fr5.35 Front panel lock setup 0 0~1 0 - Mo
#£dd Custom | g I |1|

Description:

In this window, you can set the values of parameter about extended function.
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Parameter Manage gl =l
Gﬁeatﬂ?ile Savehs ﬁ Trload gﬂowr\load ﬂ Sawe % ParameterCompare #f Reset O Help
Classify Select | FParameter M. | FParameterName |Value | Fange | Default | Units | Eema
BasicSetting Pr6.03 JOG trial run command torgue 0 0~100 0 % Mo
Gainhdjustment Frb.04 JOG trial run command speed 0 -5000 ~ 5000 300 rfrmin Mo
e Pr6.05 Position 3rd gain valid time 0 0~ 10000 0 ms Mo
MonitorSetting Frb.06 Fosition 3rd gain scale factar 0 50~ 1000 100 % Mo
ExtenzionSettin Pr6.07 Tarque command additional value 0 -100™~ 100 i % Ma
FactorySetting FrE.08 Fositive direction torgue compen... 0 -100 ™~ 100 I] A Mo
Fr6.09 Megative direction torgue compe... 0 -100™~ 100 0 % Mo
Pré.11 Current response setup 0 50 ™00 100 % MNa
Frb.14 Ermergency stop time at alarm 0 0~1000 200 ms Mo
Frb.20 Trial running distance 0 0~1200 10 0. 1rew Mo
Fr6.21 Trial running waittime 0 0~ 32767 100 ms Mo
Pré.22 Trial running cycle times 0 0™ 32767 1 times Mo
Frb.33 Feserved parameter 0 0~ 32767 0 - Mo
hdd Custom |
| | [
In this window, you can set the values of parameter about special setting, trial run parameter, etc.
Factory setup
1=
EeadFile [L Savehs Urd aad Townload Save FParameterCompare .a Reset Help
|| s
[lassify Select | Farameter ... | FParameterMame |Value | Fange | Default | Units | Eermark
BasicSetting Pr?.00 Current loop gain 0 100~ 5000 2000 Hz Mo
GainAdjustment Fr7.01 Current loop integral time 110000 20 0.1ms Mo
ﬁ;?ﬁ::i;ﬁ:ﬁﬂﬁé::i:i‘l Pr7.02 hotor ratar initial position Angl.. 0 0~ 360 0 - Power off
MonitorSetting Pr?.05 Motar pole pairs 0 1720 4 = Fower off
g"::’;:i;:f:::\mg Fr7.06 hotor phase resistar 0 1~10000 100 0018 Power off
Fr? .07 kotor D/Q inductance 0 1~10000 700 0.01mH FPower off
Pr? 08 Motor back EMF coefficient 0 1007~ 10000 1000 0.1%4100...  Power off
Fr7.09 Motor torgue coefficient 0 1~1000 a0 001N mia  Power off
Pr# 10 Mator rated speed 1] 100~ 6000 2000 tfmin Power off
Fr? 11 Motor Maximum speed 0 100~ B000 2500 tfmin FPower off
Priaz2 Motar rated current 0 1~ 3000 280 0.074 Fower off
Pri 13 Motar rotar inertia 0 1™ 32767 250 0.01Kg.cm2 Power off
Pr7 14 Motar power selection 0 10~ 32767 750 W Fower off
Pr? 15 Motor model input 0 0~ 7?FFF 3 - Hexadec
Pr? 16 Encoder selection 0 0~512 0 - Fower off
Pria? Motar meaximum current 0 1~ 500 300 %% Fower off
Pr7 18 Encoder Index Angle compen... 0 0~ 360 0 = Mo
idd Custom |
| ]

Dezeription:

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

If the motor isn’t included in motor library, then you 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.

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

www.leadshine.com 10
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2.4 Waveform Curve

If you want to see the data of running when the mator is running, for example, the driver and motor are running
with see the data of actual speed, you can click to analysis the data.

Li]Leadshine Haeries

Communication Display Tools Language Help

M E @8

Taveform Display 1'

G Read Save HistorySampling ﬁ RealtimeSampling II Pauze Record
- [

—Select Channel

V1 [ - |
[ 2 [PositionConmand¥elosity(rem) | v |

v 3 I‘i’elocityFeedback(rpm) LI
v 4 ICurrentFeedback (%) LI

—Sampling Setup
Display Foints 400 il

Record Foints IZDDD vl
—History Sampling

Trigger Source IWithoutTrigger vl
Trigger Mode IRisingEdgeTrigger vl

Trigger Rank 100

Sampling Interwal (ms) II*D.DDD vl
[~ Cyele Sanpling(ns) [I000 -]

—Realtime Sampling

Sampling Interwal (ms) IIDD vl

0 4000 8000 12000 16000 20000 24000 28000 32000 36000 40000
Time{ms)

Ol

State:Suspend Record

|ﬂ_|
G Read

Upload the saved “.wave” file from the computer
ik
- ave .

Save current record wave as waveform file.

HistorySampling

Acquire the segment data. You can change the history sampling interval, 1*0.125ms indicate each grid means
0.125ms.

RealtimeSampling
L :

Acquire real-time sampling data, you can change the real-time sampling interval (ms), 100ms indicate each grid
means 100ms .

a Record

www.leadshine.com 1
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Start sampling;

Suspend/Continue:

Operational Manual of EI5 Software

Suspend sampling, it’s different from stop, the sampling wave continue after suspend, continue sampling from

suspend place in the last time.

Sampling interval:
The time value of sampling interval.

Sampling setup:

Continue reading segment sampling data.

Chapter 3 Run Test

There are two modes in run test, one is velocity mode while other is position mode. Switching the mode need to

power off and restart after switching.

Velocity Mode Tuning Window

- [=]x]

VelocityFeedback pm)

2500

2000

1500

1000

Enn

500

-1000

-1500

-2000

-2500

0 25

50 75 100 125 150 175 200 225 250
Time{ms)

Chunnel Select

v R |
v o [ - |
v 3 |VelocityError (rpm) x|
v 4 |CurrentFeedback(%) j

Sampling Setup

Display Fointsz |200 -
Sampling Interwal (n=) |[10%0.125 =

[~ Cycle Sampling

Velocity Loop Parameter

IntegrationTimeConstant |120
RealtimehutomatichdjustmentMode |Locate -
RealtimehutomatichdjustmentBigid (16 -

Trapezoidal Parameters

VelocityLoopGain |S00 RatioOfInertia(¥) |250
Velocity (rpm) (2000 hecelerationTime (ns) (S0
TorqueFeedforward |0 TorqueFilter |45

DecelerationTime (ns) [100

S-WordhccelerationindDeceleration(ns) |0

Fosition Mode

Stop

iy

In velocity mode, the parameter what you need to adjust have velocity loop gain, integration time constant,
velocity, acceleration, acceleration and deceleration time, etc. You can make the motor running by giving the

command velocity.

www.leadshine.com
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Position Mode Tuning Window

o - [=]]

PositionFeedback(p) Chunnel Select

Vo1 [ - |
v o [ - |
W 3 [PositionError () |
v 4 |CurrentFeedback(%) ﬂ

Sanpling Setup

Display Foints [200 -
Sampling Interwval (ns) [10#0. 125 =

[7 Cycle Sampling

0 25 50 75 100 125 150 175 200 225 25D“
Time{ms)

Pozition Gain Y¥elocity Mode
1stFosi tienLoopGain (300 1stYeloci tyLoopGain 500 1stTorqueFilter [45 ist¥eloeityLoopIntegrationTimeConstant (120
2ndPositionloopFain|l050  2ndVeloci tyLoopGain 500 2ndTor queFilter [45 2nd¥eloci tyLoopIntegrationTimeConstant 110000

VelocityFeedforwardGain (300 TorgueFeedforwardfain |0 ControlSwitchingMode |10 RatioDfInertia($] 250

RealtimedutomatichdjusimentMode [Locate - RealtimehutomatichdjustmentBigid |16 -

Speed Traperoidal Farameters

Stop
Veloeity (rpm) 2000 focelerationindDecelerationTime (ms) |50 IntervalTime (ms) (100
Diztance (0. lrev) [400 RepeatTimes |10000 Rurninghods [FositiveAndiegative v |

In position mode, the parameter what you need to adjust is 1st position loop gain, velocity, ratio of inertia,
acceleration and deceleration time, etc. you can setup real-time auto adjust mode, then adjust real-time auto
adjust rigid. You need to decrease the rigid if the noise exists while it means the stiffness is too big.

www.leadshine.com 13
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Chapter 4 Alarm and encoder management

4.1 Current alarm

Click the “alarm” like the following error :

[ijLeadshine ACHSeries (Dffline)
:Communication Digplay Tools Langunage Help

[

A

Parameter Manage

Sawve Driver Farameter

Wawveform Curwe

Fun Test

Environment Parameter Setup

Encoder Manage

Then you can see the window like this :

Current Alarm IHistory Alarml Servo Stop Reasonl

A1 armBumber | Al armBame

#larm Beason And Dispozalrouts

Encoder discommection

Erri5S0

1] |

Clear Current #larms

You can see the alarms after power on this time, the alarm will be eliminated after power off .

www.leadshine.com
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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, you need to click clear history alarm, it will clear all of history alarms.

Alarm El

Current Alarm Histery Alarm lServo Stop Reason]
SerialHumber | 41 armHumber | A armWame #larm Reason And Dispesalreute
1] ErriS0 Position error o

1 Errl1g0 Position error o

2 ErriS0 Position error o

3 Errl1g0 Position error o

4 Errl1g0 Position error o

5 ErriS0 Position error o

-] Errl1g0 Position error o

T ErriS0 Position error o

g Errl1g0 Position error o

] ErriS0 Position error o

10 Errl1g0 Position error o

11 ErriS0 Position error o

12 Errl1g0 Position error o

< | >

Clear History Alarm

The reasons of servo stop running

Alarm

Current hlarml Hiztory Alarm Serve Step RE&SOD]

Motor Stop Bun Reason Analysis———————————————
Reason Code:2

Reason Name:Ho enable sigmal

Reason Describe:COM- no connect serve s

X

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

[i]Leadshine ACHSeries (Offline)

Communication Display Tools Language Help

% = g

Encoder Frompt

The driwve without high—acouracy enceder, not necessary to
enter thiz maodel!

In this window, you can set the values of parameter about encoder information. If the motor isn’t high accuracy
encoder, you won'’t see the encode parameter setup window.

4.4 Tool

Universal tuning software
&Leadshine Tools |z|

—Communi cation

Fort: ICDMI vI Baudrate I334UU 'I Databit: IB 'I Stopbit: |1 ‘l Farity: |H°1"'E 'I State:Close

~Test 1
¢ Read: [Of
w. . o e T Address: | Return HEX: | EC: | BIN: | Send |
~Test 2
(% Read: IDl
0. : IDI -~ 'ﬁ::te; IUI_ Addressil Return HEX: I DEC: I EIN: I Send |
~Test 3
(% Read: IDI
W, |01 - w:te: lm_ Address:l Return HEX: | DEC: | EIN: | Send |
~Test 4
* Read: |01
WO, IDl - D Address: | Return HEX: | DEC: | EIH: | Zend |
~Test &5

{* Read: |01
Ho. IDI A Hrite: lUl— Address:

Retwn HEX: | IEC: | EIN: | Send
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Chapter 5 Configuring the Driver

Before running EL5 series driver, the user need to select different work mode according to mechanical system
and the application, while different work mode need to wire in different way, please refer to user manual. when
driver wiring connecting was finished, you can tune the parameter with ProTuner software.

5.1 Torque mode

The command of torque mode is analog input, via Al3 send 10V analog input signal, in torque mode, we can’t
see waveform curve, but we can setup related parameter with torque mode. In parameter manage window

Communication Display Tools Language Help

= o
=lo/x]
Gﬁeatﬂ?ile BSaveAs ﬁ Urload gﬂowr\load ﬂ Sawve %%Parameter[:ompare &ﬁ Reset Q Help
Classify Select | FParameter M. | FParameterMName | Yalue Fange | Diefault Units | Remark
BasicSetting Fr0.01 Contral maode E 0™~5 0 = Power off
GainAdjustment Fr0.02 Fealtime auto-gain tuning mo... 0 0~z 0 - Mo
e Pr.03 Reaktime auto-gain tuning stifl.. 0 0~ 31 11 - Mo
MonitorSetting Pr0.04 Ratio of inertia 1] 0~ 10000 250 % Mo
Eﬁiii‘:ﬁﬂfifﬁ?g Pr0.06 Command pulse polar setup 0 n~1 0 - Power aff
FactorySetting Fr0.07 Command pulse inputmode s... 0 0~3 3 - FPower off
Fr0.08 Command pulse counts pera.. 0 0~ 32767 0 Fulse Power off
Pr0.09 1st numerator of electronic gear 0 1™ 32767 1 - Mo
Fr0.10 Denominator of electronic gear 0 1™ 32767 1 - Mo
Fr0.11 Output pulse counts peronem.. 0 1~ 2500 2500 Firew Power off
Fr012 Fulse output logic reverse 0 0~1 0 - Power off
Pr0.13 1sttarque limit 0 0™~E00 300 - Mo
Fr0.14 Fosition dewviation setup 0 0~ 500 200 0.1rew Encoder
Fr0.16 Extenal regenerative resistor ... 0 10~ 500 50 Q@ Power off
Fr017 Fegeneration discharge resis... 0 10~ 5000 50 W Power off
Fr0.18 Yibration suppression-N after.. 0 0~1000 10 Pulse Encoder
Pri.19 ticroseismic inhibition 0 0™~ 1000 10 01Pulse Encoder
hdd Custom | g I | |1|

In basic setting parameter, you need to set Pr0.01=2, then in monitor setting, you need to setup Pr4.00=030000,
to make motor enable, then you need to download and save the new value to the driver, then restart the new
values of parameter to make them available.
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Parameter Nanage

G EeadFile B Savehs ﬁ Trload gﬂowr\load ﬂ Save % ParameterCompare Restore O Help
Classify Select | Parameter ... | ParameterNarme |\r’alue | Range | Default Lnits | Remark

Basicaeting Prd.00 511 input selection 30303 0~ FFFFFF 000303H = Hexadec

GainAdjustment Frd.01 512 input selection 1] 0~ FFFFFF 008181H - Hexadec

YikrationSuppression Prd.02 513 input selection 0 0~ FFFFFF nogzazH - Hexadec

welocity Torgue Contral Prd.03 Sl 4 input selection 1] 0~ FFFFFF 009191H - Hexadec

: ; ng Frd.04 SI5input selection 7 0~ FFFFFF 00oon?H - Hexadec

ExtensionSetting Pra.10 SO 1 output selection 1m 0™ FFFFFF nomoth - Hexadec

SpecialSetting Prd 11 50 2 output selection 202 0~ FFFFFF noonzozh - Hexadec

FactorySetting Frd12 S0 3 output selection 704 0~ FFFFFF 000704k - Hexadec
Prd.13 S0 4 output selection 303 0~ FFFFFF 000303k - Hexadec
Prd.22 Analog input 1A 1) offset setup -8 -1860 ™ 1860 0 5.37mv MNo
Prd.23 Analog input 1(AL 1) filker 1] 0~ g400 0 0.01ms Mo
Prd.28 Analog input 34l 3) offsetsetup 12 -1860 ™ 1860 0 537w Mo
Prd.29 Analog input 3(Al 3) filker a 0~ 6400 0 0.00ms Mo
Prd.31 Faositioning complete range 10 0~ 10000 10 Fulse Encoder
Prd.32 Positioning complete outputs.. 0 03 0 - MNo
Frd.33 INF hald time ] 0~ 30000 I} - Mo
Prd. 34 Zero-speed a0 107~ 2000 50 tfmin Mo
Prd.35 Speed coincidence range 50 10 ™ 2000 50 tfmin Mo
Prd.36 Abspeed 1004 107~ 2000 1aaa tfrnin Mo
Prd.37 techanical brake action atst.. 0 0 3000 0 ms Mo
Frd.38 techanical brake action atru... 0 0~ 3000 0 ms Mo
Prd.39 Brake release speed setup 30 30 ™ 3000 30 rfmin MNo
Prd.43 E-stop function selection 1] 01 0 - Mo

Add Custom | g 5
Description: [HNENNNRNNENENENENENENNNENNNENNN NN NN NNNNNNNENENNN NN NN NN NN NN NENNNENNNNNENNNENNNNNNNNNNNNNNNNNNNNNNRNEEY 100%

Then , you need to in torque control parameter setup Pr3.17=0.

- [o/x)

GReadFile B Savehs ﬁ Unload gnuwnluad ‘ Save %A% ParameterConpare Restore O Help
Classify Select | Farameter M... | FarameterMame | Yalue | Fange | Default | Units | Femark

BasicSetting Pr3.00 Welocity setup intemal and ext.. 1 0~3 1] - Mo

GainAdjustment Fr3.m Speed command directionap... 0 0~ 0 - Mo

“ibrationSupprassion Pri.0z Speed command input gain 100 10™ 2000 500 rpmdy MNa

y argu tro Fr3.03 Speed command input reversal 0 0~ 0 - Mo

MonitorS eting Fr3.04 1stspeed setup 2000 -5000 ™~ 5000 0 rfmin Mo

ExtensionSetting Fr3.05 2nd speed setup 0 -5000 ™ 5000 1] tfmin Mo

SpecialSetting Pr3.06 3rd speed setup 0 -5000 ~ 5000 1] tfmin Mo

FactorySetting Fra.n? 4th speed setup 0 -R000 ™ 5000 1] tfmin Mo
Fri.0g 5th speed setup 0 -5000 ~ 5000 1] rfmin Mo
Fr3.09 Bth speed setup 0 -5000 ™ 5000 0 tfrmin Mo
Friin 7th speed setup 0 -5000 ~ 5000 1] rfmin Mo
Fri Bth speed setup 0 -5000 ™ 5000 0 tfrmin Mo
Frinz Acceleration time setup 50 0™~ 10000 100 msf1000r.. Mo
R(ERK] Deceleration time setup 100 0"~ 10000 100 msf1000r.. Mo
Frit14 Sigmoid acceleration/deceler.. 0 0™~ 1000 0 ms Mo
Prilb Zero-clamp lewvel 30 10~ 2000 30 rirmin Mo
FPria? Targue command internal and... 0 0~z 0 = Mo
Prii1g Torgue command direction se.. 0 0~1 1] - Mo
Fring Targue command input gain 100 10~ 100 30 01%A00%  MNo
Pra.20 Torgue command inputresvers.. 0 0~1 1] - Mo
Fra.z1 Speed limitvalue 1 4000 0™~ 5000 0 tmin Mo
Frizd hotor rotate maximum speed .. 4000 0~ &000 1] rfmin Mo

hdd Custom |

1 3

Description: NENNNNNNNENNNNNNNRNNNNNNNRNNNNNNRNNRNNNANNNNNNNNNRRNNNNNNRNNNNRNRRNNNNNN RN NN NN NRN AN NN AN NN NNNNNNNNNNNNANNNNNNnT 100%

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

Parameter Manage ;IEILI
G ReadFile Savehs ﬁ Urload gﬂowr\load ﬂ Save %b% ParameterCompare Reset Q Help
Classify Select I Farameter M... | FarameterMame | Yalue | Fange | Default Units | Eermark

FasicSetting Pr7.00 Current loop gain 1100 100~ 6000 2000 Hz Mo
Gainhdjustment Fr?.o Current loop integral time 1100 1710000 20 0.1ms Mo

3;‘1”;::‘1;}'531;5’;8:;321 Pr7 02 tatar rotor initial position Angl.. 0 0~ 360 0 - Power off

Moni torSetting Pri.05 Mator pole pairs 4 1™20 4 = Power off

Extensionfetting Pr7.06 totor phase resistar ano 1~ 10000 100 0.014 Paower off

Pr? 07 kotar D/C inductance (] 1~10000 700 0.01mH Power off

Fr7.08 kotor hack EMF coefficient 325 100~ 10000 1000 0100,  Power off

Fr7.09 Motar targue coefficient B5 1~1000 a0 001N miA  Power off

Pr# 10 Mator rated speed 2000 100~ 6000 2000 tfrmin Power off

Fr? 1 Motar Maximum speed 4000 100~ 6000 2500 tmin Power off

Friaz totar rated current 320 1™ 3000 280 0.014 Pawer off

Pria3 Motar rator inertia 200 17 32767 250 0.01Kg.cm2  Power off

Pri 14 Motar power selection 750 10~ 32767 750 W Fower off

Pri1g Mator model input 0 0~ 7FFF 3 - Hexadec

Fri 16 Encoder selection 16 a~e12 0 - Fower off

Fria? totar mexirmurn current 300 17~ 500 300 ) Pawer off
Pri 18 Encoder Index Angle compen... 0 0 360 0 = Mo

#dd Custom | 7 I | |I|

You can adjust the gain of current loop gain pr7.00 and current loop integral time pr7.01. in general , you can’t
see the parameter except pr7.15 and pr7.16, so refer to the appendix on how to find the hidden parameter.

5.2 Velocity mode

First, you need to modify the parameter value of control mode in parameter manage window, make the value of
control mode to 1. then in monitor setting, you need to setup Pr4.00=000300,make the motor enable, then you
need to download and save the new value to the driver, then restart the new values of parameter to make them
available.

LIl
DRaad.File Savan\s Unload Download Save FarameterCompars "’f Restors Help

- E]x]|

Classify Select Parameter I | ParameterMName | Yalue | Range | Default Units | Femark
W Pri.01 Control mode 1 0~e 0 = Fower off
GainAdjustrment Pr0.02 Realtime auto-gain tuning mo... 2 o~a2 0 - Mo
vibrationSupprassion Pro.03 FeaHime auto-gain tuning stiff.. 16 0~ 11 - [Rl]
‘elocityTorgue Control Pr.04 Ratio of inertia. 250 010000 250 kS MNo
MonitorSeting Pro.06 Command pulse polar setup ] 0~ 0 - Power off
ExtensionSetting Pr0.07 Command pulse inputmode s 3 0~3 3 - Power off
SpecialSetting Pr0.08 Command pulse counts pero.. 0 0~ 32767 0 Pulse FPoveer off
FactorySetting Pro.0a 1st numerator of electronic gear 1 1™ 32767 1 - MNo

Pr0.10 Denominator of electronic gear 1 1™ 32767 1 - Mo

Pro11 Output pulse counts per one m.. 2500 12500 2500 Press Poveer off
Proi2 FPulse output logic reverse 1] 01 0 - Powveer off
P13 1sttorgue limit 300 0~500 300 - Mo
P14 Position deviation setup 200 0~500 200 0rew Encoder
Pr016 Extenal regenerative resistor .. 50 10~ 600 50 Q FPoveer off
Pr017 Regeneration discharge resis... 50 10~ 5000 50 WY Fower off
P18 Yibration suppression - M after.. 10 0~1000 10 Pulse Encoder
Pr019 Yibration suppression - 5 after.. 10 0~1000 10 Pulse Encoder

Add Custom
4 »

Tescription. 100%

Click->Display will appear menu.elect Run test, click the left key “Run test” to appear velocity mode window,
you can also click Toolbar button &2 | it will display velocity mode window. If you doesn’t modify the
parameter value of control mode, you can also click *#22=* ™42 | {5 switch to velocity mode window.
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Leadshine EL55eries

Communication BERSAESEN Tool Language Help

Parameter Manage

Save DIriver Parameter

Waveform Curve

Aarm

Enwiromnment Parameter Setup

Encoder Manage

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

You can adjust velocity loop gain and integration time constant for tunning velocity loop and it is also very
important to set ratio of inertia.

RealtimefutomatichdjustmentMode

BealtimefutomatichdjustmentBizid

In Manual mode, you can setup VP, VI, and other related parameter. During tuning velocity loop, you can adjust
Vi to a very small value in advance and hold it constant, then you can enlarge the value of Vp until system
oscillation occurs, at this moment you can enlarge the value of Vi slowly until oscillation occurs. Then the basic
adjustment of system finished.

In Locate mode. It is unavailable to modify the value of prl1.00- 1.14, we just change the value of real-time
automatic adjustment rigid, firstly we select a smaller value.

X
VelocityFeedback fpm) Chunnel Select
2500 V1 -
2000 W 2 |VelocityFeedbacklrpn) | - |
15 150 W 3 |Veloe: tyError Grpn) =]
[V 4 [CurrentFeedback (%) -

Sampling Setup

Display Foints [200 -
Sanpling Interval (ns) [40#0. 125

[~ Cycle Sampling

-1000 :l

2500 -2500
0 100 200 300 400 500 600 700 300 500 1000
Time{ms)

Velocity Loop Pavameter Trapezoidal Parameters
VelocityLoopGain |35 RatioOfInertia(8) [z50

Fhoer Veloei ty(rpm) (2000 hecelerationTime (ms) (S0 Position Mode
Tor queFeedfornard [0 TorqueFilter [500

DecelerationTims (ns) |100
IntegrationTimeConstant |1B0D
S-Wordhccelerationindleceleration (ns) |0
RealtimshutomatichdjustmentMode [Locate v
Stop

RealtimeAutomatichdjustmentRizid [4 -

Then we continue increasing system rigid, then the velocity error become smaller and smaller.
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3

7o [ - |
o R ~ |

W 3 |VelocityError Grpn)

[v 4 |CurrentFesdback (%)

=l
|

Sampling Setup

Display Foints [200 =
Sampling Interval (ms) [40+0. 125 -

[~ Cycle Sampling

0 100 200 300 400 500 600 700 800 500
Time{ms)

Velocity Locp Paramster
Veloci tyLoopGain [90 RatioOfInertia(¥) [250
TorqueFeedforward [0 TorqueFilter [300

Trapszoidal Farsmeters

Velocitylrpm) [2000  AcceleratienTime(ms) |50 Position Mode

DecelerationTime (ns) |100
IntegrationTimeConstant |B00
3-fordhccel erationindleceleration (s |0
RealtimeAutomaticAdjustmentMode |Locate -

Stop
RealtimehutomatichdjustmentRigid |5 -

We continue increasing the rigid of system, then the velocity loop gain Vp become bigger and bigger, the
integration time constant Vi become smaller and smaller, the velocity error become close to zero.

But the noise of motor occurs if the rigid becomes bigger, so just make sure there is no noise.
Finally, the basic setting for velocity loop is finished in Locate mode.

Chunnel Select

V1 R ~ |
v o2 | ~ |
W 3 |VelocityError frpm) B4
[ 4 [CurrentFeedback (%) |

Sanpling Setup

Display Foints [200 -
Sampling Interval (ns) [40#0. 125

[~ Cycle Sampling

0 100 200 300 400 500 500 700 200 500 1000

Timeims})

¥elocity Loop Parameter

VeloeityLoopGain [S00 RatioDfInertial#) [250

Trapezoidal Farameters

Velowityirpn) [2000  AccelerationTime(ns) |50 Position Mode
Tor queFeedfornard [0 TorqueFilter [45
DacelerationTime (ns) |00
IntegrationTimeConstant [120

S-YordAceelerationdndleceleration(ns) |0

RealtimefutomatichdjustmentMode |Locate =

Stop
RealtimeAutomaticAdjustmentRigid |16 -

-
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5.3 Position mode

Position Loop Tuning

First, you need to modify the parameter value of control mode in parameter manage window, make the value of
control mode to 0. then in monitor setting, you need to setup Pr4.00=000003,make the motor enable, then you
need to download and save the new value to the driver, then restart the new values of parameter to make them
available.

Parameter Nanage

GRead.File BSaveAs ﬁUnload gﬂownload* Save %%Parametex{ompare @ Resztore Q Help

Classify Select Parameter ... | Parametethlame | “Yalue | Fange | Default Units | Femark
W Pr0.01 Contral mode 1] 0~z 0 = Power off
GainAdjustment Pr0.02 Real-time auto-gain tuning mo... 2 0~z 0 - MNo
‘ibrafionSuppression Pr0.03 RealHime auto-gain tuning stiff.. 16 0~ 1 - Mo
elocityTorgue Contral Pr0.04 Riatio of inertia 250 0"~10000 250 % MNa
MonitorSetting Pr0.06 Command pulse polar setup 1] 01 0 - Poveer off
ExtensionSetting Pr0.07 Command pulse inputmode s.. 3 0~3 3 - Poveer off
SpecialSetting Pr0.08 Command pulse counts pero.. 0 0~ 32767 0 FPulse FPower off
FactorySetting Pr0.09 1stnurmerator of electronic gear 1 1732767 1 - Mo

Pro10 Denominator of electronic gear 1 1732767 1 - MNo
Pro11 Output pulse counts perone m... 2500 1~ 2500 2500 Fress Fower off
P12 Pulse output logic reverse 0 0~1 0 - Fower off
Pri13 Tsttargue limit 300 0~500 300 - MNo
Pro14 Fosition deviation setup 200 0~ 500 200 O1rew Encoder
Pr016 Extenal reqenerative resistor ... 50 10~ 600 1] Q FPower off
Pr017 Regeneration discharge resis.. 50 10~ 5000 50 W Power off
PrO18 Yibration suppression - N after.. 10 0~1000 10 Pulse Encoder
Pr01a Yibration suppression - S after.. 10 0~1000 10 Pulze Encoder
Add Custom
4 »

Dezcription: INNNNNNNNNNNNENNNNNENNNENNENNNNNENNNNNERNNNNNENNNNNENNNNNNENNNENENNNNANNNNENARNNENANNNNENENNNENANNNINNANNNNNANNNNNAT 100%

Click->Display will display the menu of pull down, select Run test, click the left key Run test will display
position mode window, you can also directly click Toolbar button & 1o display position mode window, if you
doesn’t modify the parameter value of control mode, you can also click ~ Fesitien "'°d°| to switch to velocity

mode window.

Leadshine ELbSeries

Communication PBEESARVEN Tool Language Help

Parameter Manage
Sl " Save Driver Farameter

Waveform Curve

Al arm

Enwiromnment Parameter Setup

Encoder Manage

Tuning Position Loop Parameters

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

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

Speed Trapezroidal Parameters

Velocity (rpm) |2000 A Locate .
Tistance (0. 1rew) [400

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

In Locate mode. It is unavailable to modify the value of prl1.00- 1.14, we just change the value of real-time
automatic adjustment rigid, firstly we select a smaller value.

Eun Test @

Chunnel Select

e}

v 2 SR ~ |
I v 3 [Fositionfrror (p) B
I Rl i i I ! i 3640
W L / | I
'_,l”lul'l;' Wiyl u'_'"'lu.’|‘||\||"||\'“ I"\"llll\'.‘"a".' '\\"ﬂ."."\”ﬁ'u" ||i|'|n|ulllu|‘||| AL [V 4 [CurrentFeedback (%) =l
[ W

| |' Y 15760
1T Sampling Setup

Display Foints [200 -
Sanpling Interval (ns) [p0#0. 125 «

[ Cyele Sampling

50 100 150 200 250 300 350 400 450 50
Time{ms)

Fosition Gain Veloeity Mode
1stPositionLoopGain[45  1st¥elocityloopGein[35  1stTorqueFilter [S00  l=tVelocityloopIntegrationTimeConstant J1600
ondPositionlospGain/55  ZndVelocityloopGain|35  ZndlorqueFilter B0 2ndVelocityLoopIntegrationTimeConstent |10000
VelocityFeedforwardGain [300  TorqueFeedforwardGain [0 ContralSwitchingede [10 RatioOflnertia(®) [250
RealtinehutonatichdjustmentMode [Locate v | RealtinehutonaticAdjustnenthicid [+ ]
Speed Trapezoidal Pavameters Sion

VelocityGrpn) [2000  Accelerationhndlecelerationime(ms) [100  InterwallimeGs) 100
Distance 0. lrev) [400 EepeatTimes [10000 Rurninghode [PositiveAndNegative » |

Then we continue increasing system rigid, then the position error become smaller and smaller.

Chunnel Select

v T
v 2 [ - |
v/ 3 [FositionError (o) -]
¥ 4 [CurrentFesdbacki®) -]

Sanpling Setup

Display Foints [200 -
Sampling Interval (ns) |[20#0 125 =

[~ Cycle Sampling

Fosition Gain Velocity Mode
1=tFositionLoopfain |15 1=t¥eloci tyLoopGain 90 1stTorqueFilter [300 L=tVelooityLoopIntezrationTimeConstant [B00
ZndPositionLoopain|l40  ZndVeloci tyloopGain |90 ZndTor queFilter [300 ZndVeloci tyLoopIntegrationTineConstant |10000
VelneityFeed farwar dfain [300 TorqueF eedforwardain 0 Contral3witohingMods |10 Ratia0fTnertia (@] [250

Realtimehutomatichdjustmentiods [Locate - EealtimehutomatichdjustnentRigid [5

Speed Traperoidal Parameters

Stop
Velocity rpm) [2000 AccelerationindlecelerationTine (ns)  [100 IntervalTime (ns) [100
Distance (0. lrev) [400 RepeatTimez  |10000 RunningMode [FositiveAndiegative v |
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&3

PRETY
! ~ I';.-"‘"" Y \!l

50 0o 150

200

Chunnel Select

Vo | ~
v 2 |PositionFeedback() ] v

W 3 [FositionError (p)

=]
=]

¥ 4 [CurrentFeedback (%)

Sanpling Setup

Display Foints |200 -
Sampling Interval (ms) [20#0. 125 =

[~ Cycle Sampling

LA

e ann

250
Time{ms)

Pozition Gain

15FositienLoopGain [390 1=t¥eloci tyLoopGain 220 1stTorqueFilter |103 1=tVeloci tyLoopIntegrati onTimeConstant (230
OndPositionLeopGain[960  ZndVeloeityLoopGain|220  ZndTorqueFilter [103 ZndVeloci tyLoopIntegrationTimeConstant 10000

TorqueFeedforwar dGain |0 Control3witchingMode |10

¥eloeityFeedforwardGain |300

EealtimefntomaticAdjustmentMode [Locate -

Speed Trapezoidal Parameders

Veloei ty (rpm) |2000
Distance (0. lrev) [400

fecelerationindDecelerationTime (ns) 100

Velocity Mode

RatiolfInertia (%) |250

RealtimedntomatichdjustmentRigid |12 »

Stop

IntervalTime (ns) [100

Furningode [Fositivehndiezative v |

10000

RepeatTimes

We continue increasing the rigid of system, 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.

.

J]

Chunnel Seleet

VoL | ~
v 2 |FositionFeedback(p) |~
¥ 3 [PositionError () k|

=

[ 4 |[CurrentFeadback(s)

Sampling Setup

Diszplay Foints |200 -
Sampling Interval ms) [2040 125 =

[ Cyele Sampling

0 50 100 150 200 250 300 350 400 450 500
Time{me)
Fosition Gain Velocity Mode
1=tFositionLloopGain 300 L=tVelooi tyLoopGain 500 1stTorqueFilter (45 1=tVeloei tyLoopIntegrationTimeConstant |120
?ndPositionleopGain|l050  ZndVelocityLloopGain|500  ZndTorqueFilter [45 ZndVeloei tyLoopIntegrationlimeConstant 10000
VeloeityFaedforwardGain [300 Tor queFesdforwar dGain [0 ControlSwitehingode [10 RatioDfInertial#) [250

RealtimeAutomatichdjustmentMode |Locate -

Speed Trapezoidal Parameters

Veloeityfrpn) [2000
Distance (0. lrev) [400

fecelerationhndDecelerationTime (ne) |100

RealtimefutomatichdjustmentRigid |16

Stop

IntervalTime (ms) [100

Rurmingiode [FositiveindNegative v |

10000

RepeatTimes
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Lj]

Churmel Select

o1 | ~ |

V¢ [SnResabseR R ~ |
‘ pdll [ 3 |PasitionEreorip) ~|

| |‘ |u'\|‘ .|I'| um . | ¥ 4 [CurrentFeedback(s) =1
|

IMI ' '
Sampling Setup

rl‘ /
I
]

Display Points |200 -
Sampling Interval (ns) (2040 125 »

[~ Cycle Sampling

0 50 100 150 200 250 350 400 450
Time(me)
Position Gain Velacity Mode
IstPositionLoopGain 2060 1stVeloeityLoopGain|l150  1stTerqueFilter |20 1st¥eloci tyLoopIntegrati onlTimeConstant |10
ZndPositionLoopGain 2410 ZndVelocityloopGain|l150  ZndlorqueFilter |20 Znd¥elori tyLoopIntegrati onlimeConstant 10000
Valoci tyFeedforwar dGain [300 Tor queFaedforwar dGain [0 ControlSwi tehinglode [10 RatioOfInertia(%) [250

RealtimehutomatichdjustmentMode [Locate - RealtimefutomaticAdjustmentRigid |20

Speed Trapezoidal Parameters

Stop
Velocity(rpm) [2000 hecelerationdndlecelerationTime (ms) |100 IntervalTime (ms) |100
Distance 0. lrew) [400 RepeatTimes  [10000 RurningMode [FositiveindNegative v |

But the noise of motor occurs if the rigid becomes bigger, so just make sure there is no noise.
Finally, the basic setting for position loop is finished in Locate mode.
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Appendix

How to find the hidden parameter of ProTuner

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

Communication Display Tools Language Help

Parameter Manage (=)@ =]
I
Gﬁemﬂ’lle Savehs ﬁ Urdoad iﬂnwnlnad “ Save %‘% ParameterConpare .@ Reset Q Help
Classify Seleet Parametar N ParameterMName Yalue Fange Default Units Femark
[ ] o= Powsroff
Gainkdjustment Fr.02 ReakHime auto-gain tuning mo... 2 0~e 0 - Mo
Kl{’;:’t;ﬁ:‘;";‘;ﬁi:h P 03 Reaktime auto-gain tuning stif . 11 0~3 11 - Mo
Moni torSetting Pr0.04 Fiatio of inertia 250 0"~ 10000 250 % Mo
g*:!"iggmmg Pri) 06 Command pulse palar setup i 0~1 i - Power off
F‘;m,ysmmé Pro07 Command pulse input mode s 3 0~3 3 - Powsr off
Fr.08 Command pulse counts pera.. 0 0~ 32767 0 Pulse FPower off
Pr0.09 1st humeratar of electronic gear 1 1732767 1 - Mo
Fro.0 Denominator of electronic gear 1 1732767 1 - MNo
Pro.11 Output pulse counts perone m... 2500 1~2800 2500 Pirew Power off
Pro12 Pulse output logic reverse 1} o~ 1} - Power off
[RUNK] Tsttargue limit 300 0~500 300 - Mo
Pro14 Position deviation setup 200 0~ 500 200 0.1rev Encoder
Prl.16 Extenal regenerative registar... 50 10~ 500 50 & Power off
Pr017 Regeneration discharge resis.. 50 10~ 5000 50 W Power off
Pro18 Wibration suppression- N after.. 0 0~ 1000 10 Pulse Encoder
Pro.19 Micraseismic inhihition 0 0~1000 10 0.1Pulse Encoder:
Add Custom | ap = T
Deseription: 100%

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

o g = = - — . — -

Communication Display Tools Language Help

o R
T
Dﬁead.hle Savehs Unload i]]ownload Save %%Parameterl:ompare Reset Help
Classify Select Farameter N ParametarMName alue Range Default Units Remark
Besicistting ‘Motormodelinput 8 0M7FFF 3 = Hexadeo
Gainkdjustment Pri 16 Encoder selection 0 0™a12 o - Power off
VibrationSuppression
Veloci tyTorqueControl
Moni torSetiing
E:
Add Custom |
4 e | 3

b. Click “ description” :

www.leadshine.com




% Leadshine _
Operational Manual of EI5 Software

Commurication Display Teols Language Help —

el [ 48 )
Parameter Manage =]

G]hxdl'xle BSavas ﬁ\h\lvad gﬂvwnlw-d* Save %‘%Pwnﬂeter‘:myne @ Reset O Help
Classify Salect Parameter M... | Parameterilame Value Range Default | Units Remark

Bazicetting Motormedelinput 8 OM7FFE

Gainkdjustnent Pr7.16 Encoder sslection 0 [R3H 0 - Pawer off
Vibr ati onSuppression

Veloci tyTor queControl
Moni torSetting
ExtensionSetting

SEeclnlSe(UnE

mEmn |
al |

€. Then double click “ factorysetting” ,then we can find all parameter:

Communication Display Tools Language Help

E% 3
Parameter Manage (==

GRaaﬂile Essmns ﬁﬂnload gﬂnwnload* Save %%Paramatarﬁompara @:‘;’7 Reset O Help

=]

Classify Select Paramater h I Parameterhamea | Yalua | Range I Detault I Lnits I Remar =
BazicSetting Pr7.00 Current loop gain 1500 100~ 5000 2000 Hz Mo
GainAdjustment Pr7.01 Currentloop integral time 4000 110000 20 0.1ms Mo
xﬁz:::;}'ﬁ:‘;ﬁ:g;;;& Pr7.02 Mator rotar iniial position Angl. 330 0 360 0 - Power
MonitorSetting Pr7.03 Reserved parameter 1} 0~ 32767 0 = Power

AEztensimSetting Pr7.04 Reserved parameter il 0 32767 0 - Power
¥ F : Fr7.05 Motor pole pairs 4 120 4 = Fower
Fr? 06 Motor phase resistar 300 110000 100 0.018 Fower
Fr7.07 Motor D/ inductance 7en 1~ 10000 700 0.07mH Fower
Pr7.08 Motor back EMF coefficient 460 100~ 10000 1000 0.1%/(100 Fower
Fr7.09 Motor torque coefficient 38 11000 a0 0.01MN.mfA  Power
Fri0 Motor rated speed 3000 100~ 6000 2000 rfmin Power
Friii Motor Maximum speed 4000 100~ 6000 2500 rfmin Fower
Frii1z Motor rated current 440 1™ 3000 280 0.07A Fower
Pri13 Motor rotar ineria 73 1732767 250 0.01Kg.cmZ Fower
Fri1d Motor power selection 750 10 ™~ 32767 750 W Fower
Pri1s Motor model input 8 0~ 7FFF 3 - Hexad
Fri 16 Encoder selection 1] 0~a12 0 - Fower
Fri 17 Motor maximum current 300 1™ 500 300 T Fower
Fri1g Encoder Index Angle compen 330 0~ 360 0 = MNo
Fri19 Reserved parameter 1} 0~ 500 0 = MNo
Pri 20 Drive model input 1} FFFF8001 ™~ ?FFF 0 = Hexad
Pri21 Servo model input 1} -32767 ™ 32767 0 = Fower
Pri.22 Reserved parameter 1} -1000 ™ 1000 0 = Fower
Add Custem g I | 7 o |IIZ|

Deszeription:

d. For example, we can find the parameter: Pr3.15 :

Parameter Manage

Gﬁeaﬂﬁle ESaveAs ﬁUnlaad iﬂownlaad* Save %‘%Parameterhmpare @ Reset O Help

Classify Select Parameter M Parametertlame alue Fiange Default Units Femal ~
Basicserting Velocity setupintemalandext. 0030 =
Gainhdjustment Prim Speed command directionap... 0 o~ 1] - Mo

Pr3.ng Speed command input gain 500 10~ 2000 500 oy Mo

Fr3.03 Speed command input reversal 0 01 1] - Mo

Extensionfetiing Pra.0dg 1stspeed setup i -5000 ™ 5000 i rfrnin No
SperialSetting H

FactorySetting Pr3.05 2nd speed setup a -5000 ~ s0oa a rfrmin Mo

. Pr3.08 3rd speed setup 0 -5000 ~ &0oo 1} rfmin Mo

Pr3.0? 4th speed setup 0 -5000 *~ 5000 1] tfrnin Mo

Fr3.08 oth speed setup 0 -5000 ™~ 5000 1] rfrmin Mo

Pr3.08 Gth speed setup 0 -5000 *~ 5000 0 trnin Mo

Fr3an 7th speed setup 0 -5000 ™ 5000 1] tfrnin Mo

Pran Bth speed setup 0 -5000 ~ &0oo 1} rfmin Mo

Pr3iz Acceleration time setup 100 0~ 10000 100 msf(1000r.. Mo

Fr3a3 Deceleration time setup 100 0~ 10000 100 ms(1000r.. Mo

Prild Sigmoid acceleration/deceler.. 0 o~1000 il il o

13,15 Speed zero-clafmp funcion se... 10 LR 1] = NOJ
T. N u (i) 1) T T~ L]

Pr3a7 Torque command intemal and... 0 o~z 1] - Mo

Fr3ag Torque command direction se... 0 0~ 1] - Mo

Pr31g Torque command input gain 30 10~100 30 0AVA00% Mo

Fr3.20 Torgque command input revers... 0 01 1] - Mo

Priz1 Speed limitwalue 1 0 0~ 5000 1} rfmin Mo

Pr3.zz2 Speed limitwvalue 2 0 0™~ 5000 a t/min Mo

Add Custon 71 x II'E

100%

Description:

If you restart the software ProTuner , just make the same steps above.
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How to debug the parameter of driver matched with different servo motor

Sometimes, we use different motor with EL5 servo motor. Then we need to set the different value of motor
parameter for different motor.
So, we give you some examples for debugging the parameter.

A. Set the 400w servo motor for 400w servo driver.

" )
If the 400w white motor is like this (the motor is with 10 poles): { .‘@\.
2" a*

Here is the step to modify the values of parameters for matching this white motor with driver:

1. Modify the value of pr7.15to f .
The 400W servo motor is included in the motor library, so you just need to modify the parameter of
pr7.15, modify pr7.15 to make pr7.15 =f ,while the driver should be powered on and connected to the
software Protuner when you modify the value of parameter.

2. Download the new value of parameters to the driver and save it, and restart the driver to make the
new value worked.

NE@IEER 11 the 400w motor isn’t the white motor which looks like the picture above, just contact the
provider of motor to get the information of motor specification.

B. Set the motor which is not included in motor library.

1. Modify the value of pr7.15 to 0.

Sometimes servo motor isn’t included in motor library, so you need to modify the parameter of pr7.15
to 0, and then you can set other parameters to match the motor with driver.

2. Modify the values of other parameters : pr7.00 — pr7.14
In general, the parameters pr7.00- pr7.14 are hidden , you can’t see them. You need to do some
operation to find them , refer to the appendix on how to find the hidden parameters. And then, modify the
parameters after you find all the parameters. The driver should be powered on and connected to the
software Protuner when you modify them.
You need to refer to the specification of motor, get the information below:
motor pole pairs, motor phase resistor, motor D/Q inductance, motor back EMF coefficient, motor
torque coefficient, motor rated speed, motor maximum speed, motor rated current, motor rotor
inertia ,motor power selection.
Then, set the value of motor specification to pr7.02 — pr7.14
3. Set the value of pr7.16
Generally, pr7.16 is set to 0 to match all of motor type except for the type of 100w and 750w servo
motor. Pr7.16 should be set to 16 if the type is 100w servo motor or 750w servo motor .
4. Download the new value of parameters
Download the new values to the driver and save it, and restart the driver to make the new value

available.

- Contact the supplier of motor for specification of motor or get the value of pr7.xx for setting up
the motor from leadshine.
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How to modify the new values of parameter to the driver

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. You need to do the operation with the steps below:
1. Modify the value of parameter.

2. Click “download “:

Communication Display Tools Language Help

M| 3 =

Parameter Manage

Save %%Parameter[:ompare .{ﬁ Reset Q Help

Classify Select | Farameter M. | Parameterame | Yalue | Fange | Default Llnits
BasicSetting Pr7.00 Current loop gain 1000 100~ 6000 2000 Hz
Gainhdjustment Pre.01 Current loop integral time 1000 1~ 10000 20 0.1m

3. Click “save™:

v - [} L & L £
Communication Display Tools Language Help

) 5 = 5[

Parameter Manage

@Reanﬂ?ile BS&V&AS ﬁlfnload gﬂownload

%%Parameter[:ompare Sﬁ Beset Q Help

Claszify Seleat | Farameter M. | Parametertame | “alle | Fange | Diefault | nits
BasicSetting Fr7.00 Current loop gain 1000 100~ 5000 2000 Hz
Gainhdjustment Fri.01 Current loop integral time 1000 1~ 10000 20 0.1ms
VibrationSuporession o an La C e PR ~ Ao oaen n

4. And you can see the information like this below:

Parameter Manage o ] 4]
G ReadFile B Savehs H Tl ead gﬂowr\load ﬂ Save %% ParameterCompare {ﬁ Reset Q Help
[lassify Select | Parameter ... | FParameterame | Yalue | Range | Default Lnits | Feman =
BasicSetting Fr7.00 Current lnnn main 10nn 100~ 5000 2000 Hz Mo
Gainkdjustnent Pr7.01 x| 1710000 20 0.1ms Mo
YibrationS i £
prstimSwmresion || P2 0~ 360 0 - Power
Monitox_’Settin_g Fr7.03 Save driver current setting successful | 0~ 32767 0 - Fower
Extenslondetting Pr7.04 0" 32767 0 - Power
Fr7.08 1~ 20 4 = Fower
Pr?.06 FRE 17~10000 100 0.014 Fower
Fr?.07 1~10000 700 0.01mH Fower
Fr?.08 kotar back EMF coefficient 400 100~ 10000 1000 01%4100...  Power

5. Then you can power off the driver and restart it again, then the new value is available.
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Contact Us

China Headquarters
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@IleadshineUSA.com.
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