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Chapter 1 Introduction

This software can run in Windows XP, Windows Vista, Win7. The computer make data exchanged and debug
ELS series driver by series port communication. Please read the operation specification of driver when using.
1. System composition
This software is matched with EL5 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 ELS 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
[9 7
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Toolbar
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W 4 [CwrentFesiback(®) ~
Sanpling Setup

Display Foimts [200 =
Sampling Interval us) (1040 125 |

[~ Cycle Sanpling

Parameter

80 120 160 200 240 280 320 360
Time{ms)

&
=

ion Gain

&im\l‘nupfmlnwlslVelur:ltyLuanan\W 1=Ulorquefalter 45 |Bl-t¥olnetyiooploteerat ool inchonstant 120
ZndPosiNonLoopGain|1050  ZndVelocityLoopGain/500  ZndTerqueFilter [45  2ZndVelocityLoopIntegrationTimeConstant 110000
VelocityFeedforwardGain [300  TorqueFesdforwardbain [0 ContrelSritchinglode [10 Ratio0flnertia(®) [250
EealtimehutonaticAdjustmentMode m RealtimehutomatichdjustnentRigid @

Speed Traperoidal Parameters

Mode Switching

Velacity]

¥elocityGpm) [2000 Accelerationhndlecelerationline (ns) |50 IntervalTine (ns) [100
Distance (0. Irew) |400 RepeatTines |10000 Burninglede [Fositivehndiegative ¥ |
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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Communication ->

Display ->

Tools->

Language->

Help->

Pull Down

Connect to
Driver

Exit

Parameter Manage

Save the value of
Parameter

Waveform Curve

Run Test

Alarm

Environment
Parameter Setup

Encoder Manage

Debug Tool

Simplified Chinese

English

Operation
Specification

Platform Information

Toolbar

[
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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.
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Chapter 2 Using the software

2.1 Connecting driver

:|g ” to connect driver and PC computer.

Click “

eadshine ELbSeries

Communication Display Tool Language Help

NEEEZ.

Communication

Leadshine

0FFLine Fort: ICDMI vl
—— Baudrate: |33*100 ‘l Open
Seek DIrive | Drive Humber: IES 'I

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.
A 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.
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eadshine ACHSeries (Dffline)
Communication Display Teols Langunagze Help

A 5

2.3 Parameter Management

Parameter Manage

GRead.Flle Saven\s lnload Download Save ParameterCompare Reset 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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Paremeter Manage =10l x|
@Remﬂﬁle E Savehs ﬁ Unload gnnwnlnad * Save %% ParameterConpare Reset O Help
Classify Selact FParameter M... | FParameterMame | Yalue | Fiange | Default | Unitg | Bemark
BagicSutting P Control mode. L} M ] = Power off
Gaintdjustment Fro.02 Real-time auto-gain tuning mo... 0 g~z a - Mo
32‘1”;:}:;‘53{1":;::‘121 Pr0.03 Pealtime auto-gain uning stiff.. 0 0"~ 3 11 - Mo
Moni torSetting Pro.04 Ratio of ineria 0 o~ 10000 250 % Mo
g;:i;‘;g:ﬁf::\‘g“g Pr.06 Command pulse polar setup 0 01 1] - Povrer off
FactorySetting Fro.07 Caommand pulse input mode s 0 n~3 # - Fower off
Pr0.0& Command pulse counts per o 0 0™~ 32767 o Pulse Power off
Fro.0g 1stnumerator of electronic gear 0 1™ 32767 1 - Mo
Fro1n Denominator of electronic gear 0 1™ 32767 1 - Mo
Fro1 Qutput pulse counts peronem... 0 1™ 2500 2500 Pirev Power off
Proa2 Fulse output logic reverse 0 o~1 1} - Power off
Pro3 Tsttorgue limit 0 0~ 500 300 = Mo
Pro14 Pasition deviation setup 0 0™~ 5&00 200 O.1res Encodert
Pr016 Extenal regenerative resistor 0 10~ 600 50 £ Power off
Froi17 Fiegeneration discharge resis.. 0 0™ 5000 50 W Fawer off
Pro18 Wibration suppression - N after.. 0 0~ 1000 10 Pulze Encoder1
P19 Microseismic inhibition 0 0~ 1000 10 0.1Pulse Encodent
Add Custom | ol m
Teseription. 100%
In this window, you can set the values of this kind of parameter. You can set the control mode, etc.
Gain adjustment
I=EY
Gﬁeaﬂ’xle B Savehs ﬁ Unload gﬂownlaad * Save %’% FarameterCompare Rezet O Help
Classify Select Paramster N I ParametetName |Va\ue I Range I Default | Units I Fiemark
BazicSetiin Prl.00 Tstgain of position lnop [ 030000 320 01 Mo
T — Pr1.01 15t gain of velocity loop 0 1732767 1680 0.1Hz Mo
valwilﬂw;’;ecm"d Pr1.02 1stwelocity loop integrationti.. 0 1710000 310 0.1ms Mo
MonitorSetting Pr1.03 1stwelocity detection filter 0 0~ 10000 15 = Mo
ExtensionSetting Pr1 04 1sttorque filter 0 0~ 2500 126 001ms No
pecialSetting
FactorySetting Pr1.05 2nd position loop gain a 0~ 30000 380 01/s MNa
Pr1.06 2nd velocity loop gain 0 1™ 32767 180 01Hz MNo
Pr1.07 2nd wvelocity loop integration ti 0 1710000 10000 01ms Mo
Pr1.08 2nd wvelocity detection filter 0 o~ 3 1) = Mo
Pr1.03 2nd torque filter 0 0~ 2500 126 0.01ms Mo
Pr1.10 “elocity feed forward gain 0 0~ 1000 300 0.10% Mo
Pri.11 Welocity feed forward filter tim 0 0™~ 5400 50 0.01ms Mo
Pri.12 Torgue feed forward gain 0 a~1000 a 010% Mo
Pr1.13 Torgue feed forward filter 0 0"~ 400 1} 0.01ms Mo
Pri.14 2nd gain setup 0 o~ 1 = Mo
Fr1.15 Control switching maode 0 0~10 1} = Mo
Fr1.17 Cantral switching level 0 0~ 20000 50 mote Mo
Fr1.18 Contral switch hysteresis 0 0~ 20000 33 mote Mo
Fr1.19 Gain switching tirme 0 0~ 10000 33 01ms Mo
Pr1.33 Speed given filter 0 010000 1} 0.0ms Mo
Pr1.35 Position command digital filter.. 0 0~ 200 o 50ns Power off
Pr1.36 Encoder feedback pulse digit.. 0 o~ 200 o 50ns Power off
Pr1.37 Special function registar 0 0™ 32767 o = Mo
Add Custom o I

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

Parsmeter Manage B o ] 1]
Gﬁeaﬂsla B Savehs ﬁ Urload gﬂnwnlnad H Save %’% ParameterConpare Reset Q Help
Classify Select Farameter b | Parameterlame | Yalue | Fange | Default | Units | Remark
BasicSetting Przt Tst notch freguency ] 501 2000 2000 Hz. Mo
GatnAdicctmént = Pr2.02 st notch width o 0~20 2 - No
Veloci tyTor quel RO Frz.03 1st notch depth [i] 0~99 [i] — Mo
MonitorSetting Pr2.04 2nd notch frequency 1] 50~ 2000 2000 Hz No
Extanslomatiiog Pr2.05 2nd notch width 0 0~ an H = No
FartorySetting Pr2.06 2nd notch depth 0 099 0 - Mo
Prz.zz Positonal command smoothin... 0 0~ 32767 1] 01ms Close en:
Prz.23 Positional command FIRfilter 0 0~ 5000 1] 01ms Colse ent
Add Cuztom |
[l b

Dezcription: |l

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

Velocity torque control

Il
Gﬁeadl’ile ESaveAs ﬁ‘.’r\load i]}awnload n Save %‘%Pumetertampm’e Reset Q Help
Classify Select Parameter N I ParameterName I Yalue I Range I Default I Units I Remark
BasicSelting Praon Welocity setup internal and ext.. 0 03 1] = M
Gainhdjustment Pr3.om Speed command direction ap.. 0 o~ 1] = Mo
o P30z Speed command inputgain 0 10~ 2000 500 P Mo
Moni torSetting Pring Speed command inputreversal 0 o~1 1] = Mo
gﬁgggrjm;ﬂé Pr3.04 15t speed setup i -5000 ~ 5000 0 rfmin No
FactorySetting Prins 2nd speed setup 0 5000 ~ 5000 i} rfmin Mo
Pra.06 3rd speed setup 0 -5000 ~ 5000 1] tfmin Mo
Pr3.07 dth speed setup 0 -5000 ~ 5000 1] rfrnin Mo
Pr3.0g Sth speed setup 0 -5000 ™~ 5000 1] rfmin Mo
Pra.ng bth speed setup 0 -5000 ™~ 5000 a rfrnir Mo
Praln Tth speed setup 0 -5000 ™~ 5000 a rfrnir Mo
Pran Bth speed setup 1] -5000 ~ 5000 a rfmin Mo
Fralz Acceleration time setup 0 0™~10000 100 msf{1000r.. No
(RERK] Deceleration time setup 0 0~10000 100 msf(1000r.. Mo
Priild Sigmoid acceleration/deceler.. 0 o~1000 0 ms Mo
Prile Zero-clamp lewvel 0 0~ z000 30 rfrin R[]
Pril1? Torggue command intemal and... 0 o~z a = Mo
Prilg Torgue command direction se... 0 o~1 1] - Mo
Prilg Targue command input gain 0 10100 30 01%/100%  No
Frazn Torgue command inputrevers... 0 o~1 1] = Mo
P32l Speed limitvalue 1 0 0~ 5000 0 rfmin Mo
Priz4 Motor rotate maximum speedl.. 0 0~ 6000 0 rfmin [R:]
Add Custom 1 | ol

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

www.leadshine.com




% Leadshine

Operational Manual of EI5 Software

Monitor setup
—10] x|
Gﬁeaﬂ'ile H Savehs ﬁ Unload inm.lwd ‘ Save %% ParamsterConpars Reset O Help
Classify Select Farameter . | ParametetNarme | Walue | Rarnge | Detault | Units | Remark
BasicSetting Prd.00 S input selection 0 0~ FFFFFF 003030 - TEE
Gainkdjustment Frd.0n 512 input selecton 0 0~ FFFFFF 008181+ = Hexadec
e ek Pra.02 513 input selection 0 0~ FFFFFF oosezH - Hexadec
£ Pra.03 Sl input selection 0 0"~ FFFFFF [UENEN ] = Hexadec
g“::‘zg{e‘fii‘;‘“g Prd.04 515 input selection 0 0~ FFFFFF 0ooooTH - - Hexadec
piuﬂ,.ysaumg Pra.10 S0 1 output selection 0 0~ FFFFFF 000101k = Hexadec
Pra.11 S0 2 output selection 0 0~ FFFFFF 000202k = Hexadec
Prd12 S0 3 output zelection 0 0~ FFFFFF 000704h - Hexadec
Prd13 50 4 output zelection 0 0™~ FFFFFF 000303h - Hexadec
Prd.22 Analog input 1(41 1) offsetsetup 0 -1860 ™ 1860 0 5.37mw Mo
Prd.23 Analog input 1(Al 1) filter 0 0™~ 400 0 0.01ms Mo
Prd.28 Analog input 3(Al 3) offsetsetup 0 -1860 ™ 1860 0 5.37mv Mo
Frd.29 Analog input 3(Al 3) filker 0 0~ g400 0 0.01ms Mo
Frd. 3 Positioning complete range 0 0~ 10000 10 Pulse Encodert
Pra.32 Positioning complete outputs.. 0 03 0 - Mo
Prd.33 INP hald time 0 0™ 30000 0 - Mo
Prd.34 Zero-speed 0 107 2000 50 rfmin Mo
Prd.35 Speed coincidence range 0 10~ 2000 50 rfrnin Mo
Prd 36 At-speed 0 02000 1000 rfmin Mo
Prd 37 Mechanical brake action a st 0 0™ 3000 0 ms MNo
Prd 38 Mechanical brake action at ru 0 0 3000 0 ms Mo
Prd 39 Brake release speed setup 0 30~ 3000 30 rfmin Mo
Prd.43 E-stop function selection 0 o~ 0 = Mo
Add Caston |
4] ] E|
Deseription: 100%
In this window, you can set the values of parameter about input/output setting, speed zero clamping, etc.
Extension setting
i
Gﬁeadl"lle E Savehs ﬁ Unload iﬂownlaad ‘ Save %% ParameterConpare Eesst O Help
Claszify Select Parameter M. | ParameterName | Walue | Range | Default Units | Rermark
BasicSetting Frs.00 2nd numerator of electronic ge... 0 1~ 32767 1 = Mo
Gaintdjustment Pra.0 3rd numerator of electronic gear 0 1™32767 1 = Mo
;;?z:}:;ﬁ:ﬁgﬁé::::& Pr5.02 4th numerator of electronic gear 01 1~ 32767 1 - Mo
Mon torSetting Pra.03 Denominator of pulse outaut d... 0 1™ 2500 2500 = Encoder
e 5etine Pra.06 Seguence at servo-off 1} 0~1 1} = Mo
FactorySetting Pra.06 bain power off L trip selection 0 0~1 1} = Mo
Pr3.09 bain power off detection time 1} 70~ 2000 70 ms Mo
Pra13 Qver-speed level setup 1} 0~ 5000 1} tfrmin Mo
Pra15 IfF reading filker 1] 0~ 255 1] 0.1ms Power off
Pr.20 Position setup unit select 1} 0~z 1} = Power off
Pro.28 LED initial status 0 0~35 1 = Mo
Pro.29 RS232 communication baudr.. 0 03 5 = Power off
Pr5.30 R3485 communication baudr.. 0 0~15 2 = Power off
Prs.31 Axis address 0 0~1e7 1 = Power off
Pra.32 Cornrand pulse input maxirmu... 0 250 ™ 4000 600 KHz Mo
Pra.35 Front panel lock setup 1} [ 1} = Mo
Add Cust
nston 1 G

Deseription

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

www.leadshine.com

100%




% Leadshine )
Operational Manual of EI5 Software

Special setting

Parsmeter Nanage (=[]
]Readl’xla BSavaAs E Unlead gnwwnlwad ’ Save %% ParameterCompare Reset O Help

Classify Selact Pararmeter b... | Parameterlame |Va\ue | Ra_nge | Default | Units | Rema
FasicSetting P03 JOG trial run command torque 0 n~100 0 I Mo
GainAdjustment Fria.04 JOG trial run command speed a 5000 ~ 5000 300 r/min Mo
bret s Pré.05 Position 3rd gain valid time 0 0~ 10000 0 ms Mo
MonitorSetting Prb.06 Fosition 3rdl gain scale factor a R0~ 1000 100 % No
Dxtensiondettin P07 Torgue command additional value 0 <100~ 100 0 2 Mo
FactorySetting Prb.08 Positive direction torgque compen.. 0 -100~ 100 0 % MNo
Pr6.09 Megative direction targue compe.. 0 =100~ 100 0 % Mo
PrE.11 Current response setup 0 60~ 100 0o % Mo
Pr6.14 Emergency stop time at alarm 0 0™~1000 200 rns Mo
Pr6.20 Trial running distance 0 o~1z00 n 0.rev Mo
Prb.21 Trial running wait time 0 0~ 32767 100 ms MNo
Pr6.22 Trial running cycle times 0 0™~ 32767 1 times Mo
Pr6.33 Resened parameter 0 0™~ 32767 0 = Mo

Add Custom |
< | E

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

Factory setup
g [=T

/
1 ]Bead.l’xle BSaveAs ﬁum.a inamm” Sava %’%Pumetertompue Resat O Help

Classify Select Parameter M... | FParameterame | Yalue | Range | Default | Units | Remark
Bazicoetting Pr7.00 Current loop gain o 100 ~ 5000 2000 Hz Mo
Gainddjustnent Pr7.01 Current loop integral time o 1~ 10000 20 01ms Ko
532:1;?5:‘;&:5:&::1 Fr7n2 hotor rotor initial position Angl.. 0 0" 360 0 - Power off
Moni torSetting Pr7.05 Motor pole pairs o 1~an 4 =i Fower off
g*é;‘z;i:::“g Fr7.06 hotor phase resistor 0 1710000 100 001 Power off
[Factoryzeteans - IR Motor D2 inductance 0 1~ 10000 700 001mH  Paoweroff

Pr7.08 Motar back EMF coefficient 1) 100 ~ 10000 1000 01%f100...  Power off
Fr7.09 Motor torque coefficient 1} 11000 a0 Q01 N.mA  Power off
Fr?10 Motor rated speed 1} 100 ™ G000 2000 r/min Power off
P71 Motor Maximum speed a 100 ™ G000 2500 r/min Power off
Pr712 Motor rated current 1] 173000 280 0.01A Power off
Pr713 Motor rotor inertia 1} 1™ 32767 250 0.01Rg.cm2  Power off
Fr7 14 Motor power selection a 10~ 32767 750 W Power off
Pr7 15 Mator model input 1} 0~ 7FFF 3 — Hexadec
Fr7 16 Encoder selection o 0512 o — Powrer off
Pr7 17 hatar maximum current o 17500 300 kS Pawrer off
Pr718 Encoder Index Angle compen._. 0 0" 360 o = Mo

Add Custom | o 0

Description:
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 motor is running, for example, the driver and motor are running

with see the data of actual speed, you can click to analysis the data.

I £

EealtineSanpling II Fa

—Select Channel —————————————————————
F 1 [ -
¥ 2 [PasitionbamendVelosity fran) |
3 [VelositsFesdbacklom] |
¥ 4 [orentfeedbark ) =l

~Sampling Setwp
Tisplay Foints [400 =

Eecord Points |2000 -

~History Sampling

Trigger Source [WithentTrigeer

Trigzer Mode R dgelrigzer b

Trigger Rank 100
Sanpling Interval ms) [1+0.000 ~

o 4000 2000 12000 16000 20000 24000 23000 32000 36000 40000

I™ Cyele Samplinglns) |1000 -
Timefms)

Realtime Sampling
( Sampling Interval ms) 100 -
BN O

| State:Suspend Record

o
i ] Read

Upload the saved “.wave” file from the computer

Save

Save current record wave as waveform file.

HiztorySampling

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

ﬁ RealtimeSampling
[rrrrr

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

E Record
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Suspend/Continue:

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

[;9,;

888

Chunnel Select
Mo - |
v 2 |Veloed tyFeedbackirpn) ] v
[V 3 [Veloei tyError xpnl i~
W 4 |[CurrentFeedback (%) -
Sampling Setup
Dizplay Foints [200 -
Sanpling Interval ns) (100125 |

[~ Cycle Senpling

IntegrationTimeConstant |LZ20
RealtimedutomaticAdjustmentMode |[Locate w
Realtimehutomati cidiustnentRizid [18 -

DecelerationTime (ns) |100

S-ordAceel erationtndDeceleration (us) |0

25 75 125 120
Timems)
Velocity Leop Farameter Trapezoidal Farameters
VelocityLoopGain 500 RatioOfTnertia(¥) [250
Velocitylrpm) [2000  AccelerationTime (nz) |50 o Tl
Tor queFeadforward [0 TorqueFilter [45

Stop

|51

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

Chumnel Select
&1 | ~
q 31360 3 ¥ 2 |FESREsAESEE— ~

1 ——

,€‘|“|‘H‘M|H' |U|‘||’\ 1 o s ¥ 3 |Fesitionrrer () =

I 0 0

t ¥ 4 [CurrentFeedback(®) -

Sanpling Setup

Display Points [200 ~

Sampling Interval (ns) |[10#0, 125

|~ Cyele Sanpling

31350

100

125 75
Time(ms} P

Fasition Gain Velocity Mode
1stPositionLoopGain |30 1stVeloci tyLoopGain 500 IstTorqueFilter [45 1stVelocityLoopIntegrationTimeConstant |120
2ndPositionLoopGain 1050 ZndVelocityloopGain/500  2ndTorqueFilter [45 ZndVelocityLoopIntegrati enTimeConstant 10000

¥elocityFeedforwardGain 300 TorqueFeedfornar dGain [0 ControlSwitchingode [10 RatioOflnertia(¥) [250

Real timeAutonatichdjustinentode [Locate ~ Real timeAutonaticAdjusinentRigid [16 w

Speed Trapezoidal Parameters

Stop
Velocity(rpn) [2000 AccelerationdndlecelerationTime s} |50 IntervalTime (ns) [100
Distance (0. lrev) [400 EepeatTimes 10000 Rurninghlode [PositiveAndegative ¥ |

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 :
[i]Leadshine ACHSeries (D£fline)
| Communization | Display Teols Language Help

<]

Parenster Menage

Save Driver Farameter

Haweform Curve

Run Test

Envirorment Parameter Sstup

Encoder Manage

Then you can see the window like this :

aras x|
Current Alarm | History Alarm | Servo Stop Reason |
Warnfarber | Alarafiane #larn Reason hnd Disposalroute
ErrlS0 Encoder disconnection =]
-
‘ | L )
Clear Current Alarmsl
You can see the alarms after power on this time, the alarm will be eliminated after power off .
www.leadshine.com 14
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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.

Cuorrent Alarm History Alarm ]Sarvo Stop Reason |
Serialfamber | AlarnMumber | Alarniame Sl Beeem bal Isposakionic
o Errla0 Fosition error o
1 Errl180 Position error o
z Errl80 Fosition error o
3 Errl80 Position error o
4 Erridn Fosition error o
L] Errla0 FPosition error o
B Errl80 Position error o
T Errla0 Fosition error o
g Errl180 Position error o
a9 Errl80 Fosition error o
10 Errla0 FPosition error o
11 Errl80 Position error o
12 Errla0 Fosition error o
< | >
ead History J\larm Clear History slarm

The reasons of servo stop running

Alarm

Curvent Alarn | History Alarm Serve Stop Reazen |

Motor Stop Bun Reason Analysiz-———-———-———-————
Eeazon Code:Z

Reason Hame:Ho enable signal

Eeazon Describe:COM- no conmect servos

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

www.leadshine.com 15
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4.3 Encoder Management

[i]Leadshine ACHSeries (0ffline)
Communication Display Tools Languaze Help

| = @[

Encoder Prompt

The driwe without high-accuracy encoder, not necessary to

enter this model!

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

g’i‘_].eadshine Tools [zl
~Communi cation
Ports 00T 2] Beatrate 50 2] Dutbinfp o] stepbiti[l 2] Paritn Pone 2] steteitione
rTest 1
@ Read: [or
BB e o b O o Il 1 E———
rTast 2
% Read: [01
HO. o jo1 e T Address: Eeturn HEX DEC: | B | —
rTest 3
& Read: 01
- ¥l | e Retwntme [ oo | v | Send
- Test 4
& Read: |m_
T} et for | = Return HEX DEC: | BIN: | Send
Test §
 Read: [0
BB e o s T - EE— '
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Chapter 5 Configuring the Driver

Before running ELS 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 AI3 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

Communicstion Dizplay Toels Langmaze Help

B OTEL

-Ioix
Dﬁeaﬂ’:le B Savehs ﬁ Unload iﬂownlaad n Save %% FarameterCompare @‘3 Reset O Help
Classify Select Paramatar M. I ParameterName I ‘alue I Rfﬂge I Default Units I Femark
Basicietting | P01 1 ol A Jo~s o Jl= J
galxjnkf.w:émenl . Fr0.02 Realtime auto-gain tuning ma... 0 0~a 1} = N
vl1§:,1;n:§§’.§5§f&§?1 Pr0.03 Realtime auto-gain tuning stiff.. 0 0~ 3 1 - Mo
Moni torSetting Pr0.04 Ratio of inertia o 0710000 250 % Na
g‘““‘““‘s“““g Pri.06 Command pulse polar setup 0 01 0 = Faower off
pecialSetting ¥
FactorySetting Pr0.07 Command pulse inputmode s... 0 0~3 3 - Power off
Pri.08 Command pulse cournts per o a 0™~ 32767 a Pulse Power off
Pr.09 1st numerator of electronic gear 0 1732767 1 = Nao
Fr.10 Denorminator of electronic gear 0 1732767 1 = N
Frl.11 Qutput pulse counts perone m... 0 172500 2500 Firev Power off
Frl12 Pulse output logic reverse o 0~1 1} = Paower off
P13 Tsttorgue limit o 0~ 500 300 = N
Pri14 Paosition deviation setup o 0™~ 500 200 O 1rew Encoder |
P16 Extenal regenerative resistar o 0~ &00 50 £ Power off
P17 Regeneration discharge resis.. 0 10 ~ 5000 50 W Power off
P18 Wibration suppression - N after.. 0 0~ 1000 10 Fulse Encoder
Pri.1g Microseismic inhibition 0 0~ 1000 10 0.1Pulse Encoder!
hdd Cust.
| | =
Dezcription: 100%

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

@RE&&F)IE BSWEM ﬁ”{\luad iﬂuwr\luad * Save %%Paramzlzrl:umparz {ﬁ Restore O Help
Classify Select Farametar Farameterams Yalug Range Default Units Remark
Basicasting TR
GainAdjustment Prd.01 512 input selection 1} 0"~ FFFFFF ong1a1H = Hexadec
VihrationSuppression Pra.0z 513 input selection 0 0~ FFFFFF oogzezH = Hexadec
elocity TorgqueCaontral Prd.03 Sl 4 input selection 1} 0"~ FFFFFF 0091914 — Hexadec
Pra.04 S5 input selection 7 0~ FFFFFF 00ooo07H = Hexadec
ExtensionSetting Prdin 501 output selection 101 0~ FFFFFF 000101h - Hexadec
SpecialSetting Prd11 S0 2 output selection 202 0~ FFFFFF 0n0z02h = Hexadec
FactorySetting Frd12 S0 3 output selection 704 0~ FFFFFF 000704k = Hexadec
Prd13 S0 4 output selection 303 0"~ FFFFFF 000303k — Hexadec
Prd.22 Analog input (A1 1) offsetsetup -8 -1860 ™~ 1860 0 5.37rmy Mo
Prd 23 Analog input 1(A1 1) filker 1} 0"~ 6400 0 0.01ms Mo
Prd.28 Analog input 3(AL 3 offsetsetup 12 -1860 ™~ 1860 0 5.37rmy Mo
Prd.29 Analog input 3(Al 3) filker o 0"~ 6400 0 0.0Tms Mo
Pra31 Paositioning complete range 10 0™~ 10000 1 Fulse Encoder
Prd.32 Positioning complete outputs.. 0 0~3 0 = Mo
Prd 33 INP hold time 1] 0" 30000 0 - No
Prd.34 Zerg-speed RO 10~ 2000 50 rfmin Q=]
Prd.35 Speed coincidence range 50 10~ 2000 50 rfmin Mo
Frd.36 Atspeed 1000 10~ 2000 1000 rfmin Rzl
Frd 37 Mechanical brake actionatst.. 0 03000 0 ms No
Prd 38 Mechanical brake action atru 1] 03000 0 ms MNo
Prd.39 Brake release speed setup 30 30 ™ 3000 30 rfrnin Mo
Prd 43 E-stop function selection 1} 0~ 0 — Mo
Add Custon | T
T ‘ [
Description: |

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

Parameter Nanage

Gﬁeaﬂ’lle Bsmxs ﬁvnlvai gnwnload“ Save %‘%Pammrcwpm @ Restors O Help
[ Classify Select Parameter N l ParameterNames | “alus ] Range I Detault ] Units l Femark

BasicSeting Pr3.00 Velocity setup intemal and ext.. 1 0~3 i} - Mo
Pr3.ol Speed command direction ap... 0 0~1 i} - Mo
Fr3.02 Speed command input gain 100 10"~ 2000 500 rprmfy Mo

p v Torou Pr3.03 Speed command inputreversal 0 0~ ] i Mo

honitarSetiing Pr30d 1stspeed setup 2000 -5000 ™ 5000 a /min Mo

ExtensionSetting Pr3.05 2nd speed setup 0 -5000 ~ k000 0 tfrin Mo

SpedialSeting Pr3.06 3rd speed setup 0 -5000 ™ 000 ] tfmin Mo

FactorySetting Pr3.07 4th speed setup 0 -5000 ~ 000 1] tfmin Mo
Fr3.08 bth speed setup 0 -5000 ~ 5000 1] rfrnin Mo
Pr3.09 bth speed setup 0 -5000 ™ 5000 1] ¥min Mo
Pr3i0 7th speed setup 0 -5000 ~ 5000 1} /min Mo
Priil 8th speed setup 1} -5000 ~ 5000 i} tfrin Mo
Pr3i2 Acceleration ime setup 50 0~ 10000 100 msf(1000r.. Mo
P33 Deceleration time setup 100 0~ 10000 100 ms/(1000r.. Mo
[ERE] Sigrmoid acceleration/deceler.. 0 01000 a ms Mo
Pr316 Zero-clamp level 30 10™ 2000 30 rfmin Mo

(P17 Torque commendinternalend.. 0 0%2 0= Mo
Prii18 Torque command directionse... 0 0~ i} = Mo
Pr31g Torque command input gain 100 o0 o 01%/100% Mo
Pr3.20 Torque command input revers... 0 0~ 1] = Mo
Pr321 Speed limitvalue 1 4000 0~ 5000 a r/min Mo
Praz4 Motar rotate maximurm speed | 4000 0 5000 a r/min MNo
Add Custem I 5 l 1 ,E
Description 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
Farameter Nanage L =1oixl

]Read.l’lle BSaveAs ﬁUnload gﬂownload* Sawe %%Parameterhmpare Rezet O Help

Classify Select Parameter ... | ParameterMame | Yalue | Range | Default | Units | Remark
FasicSetling Pr7.00 Current loop gain 1100 100 ~ 5000 2000 Hz Mo
galxjmgqu:stmem . Fr7.01 Current loop integral fime 1100 1~ 10000 20 0.1ms Mo
Velooi i;ﬁ‘;’iﬁéiii?'ﬂ‘l Pr702 hotar rotor initial position Angl.. 0 0"~ 360 0 - Pawer off
MonitorSetting Fr7.05 Motar pole pairs 4 1= 4 = Fower off
g"z:?:igi‘s:}:““g Pr7.06 hotar phase resistor 300 1~ 10000 100 0ol Power off
T a— || P77 Motar D0 inductance il 1+ 10000 700 0ilimH  Poweroif

Pr7 08 hotor back EMF coefficient 325 100 ~ 10000 1000 0100 Power off
Pr7.09 Motor torgue coefficient BR 1™~1000 80 00N mfa  Poweroff
Prean MWiotor rated speed 3000 100 ™ 6000 2000 rfmin Power off
Préa MWotor Maximum speed 4000 100 ™ G000 2h00 rfmin Power off
Pr712 Motor rated current 320 1™~ 3000 280 0mA, Power off
Pr713 IWotor rotor inertia 200 L7 250 0.01kg.cm2  Power off
Pr714 Motor power selection 750 10~ 32767 750 44 Power off
Pr7 15 Motor model input 0 0™ 7FFF 3 = Hexadec
Pr7 16 Encader selection 16 0™512 0 - Power off
Pr7 17 Mator maximum current 300 17500 300 % Paower off
Fr7.18 Encaoder Index Angle compen.. 0 0™ 360 0 = Mo

Add Custom | o] | &

Description: [N

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.

GRE&&F:IE E Savels ﬁ Tnload iﬂawnlaad ’ Save %% ParameterCompare Restore Q Help
Classify Select Paramater N | ParamsterNams [ Valus | Range | Defaut Units

[Basicseting | [BiD Control mode 1 0~2 i -

Gainadiustrisnt Pr0.02 Fiealtime oulo-gain uningmo... 2 0~z 0 -

\ibrationSuppression Pr0.03 Fiealtime auto-gain uning stifi.. 16 0~ 1 =

Bl o T el Pr0.04 Fitio of inertia 250 0~ 10000 250 %

ManitorSeting Pr0.08 Command pulse polarsetup 0 01 0 = Power off

EstensionSeting Pr0.07 Command pulse inputmode 5. 3 0~3 3 - Power off

SpecialSating Pr0.08 Command pulse counts pero.. 0 0~ 32787 0 Pulse Power off

FactarySetiing Pr0.09 15t numerstor of electonic gear 1 132787 1 = No
Pr0.10 Denominstor of electronic gear 1 132787 1 = No
PO Output pulse counts perone m... 2500 1~ 2500 2500 Pirev Power off
P02 Fulse output logic reverse i 01 0 = Power off
P13 15t torque limit 300 0~500 300 = No
P14 Fosition devition satup 200 0~500 200 0lrev Encoder!
P16 Extenal regenerative resistor ... 50 10~500 50 2 Power off
P07 Fiegensraion discharge resis.. 50 10~ 5000 50 W Power off
P18 “ibration suppression - N after.. 10 0~ 1000 10 Pulse Encoder!
Pr0.19 “Vibration suppression - S after.. 10 01000 10 Pulse Encoder!

hdd Custem ol

bl v

Deseription 100%

Click->Display will appear menu. select Run test, click the left key “Run test” to appear velocity mode window,

, it will display velocity mode window. If you doesn’t modify the
¢ Velosity Made

you can also click Toolbar button

parameter value of control mode, you can also clic to switch to velocity mode window.
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Tool Language

Farameter Manage
Sﬂ b — Save Driver Farameter

Waveform Curve

Alarm

Environment 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.

Help

RealtimehutomaticAdjustmentMode |REEUE

RealtimefntomatichdjustmentRigid

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 pr1.00- 1.14, we just change the value of real-time
automatic adjustment rigid, firstly we select a smaller value.

Chunnel Select

V1 | -
Iv 2 VsloeifyFssdbacklepm) | ¥ |
V3 [ves orfepn) ¥
v 4 |[CurrentFeedback (%) -
Sampling Setup

Display Foints [200 ~
Sanpling Interval (ns) 40D 125+

[~ Cyele Sanpling

100 200 W 40 500 600 700 800 900 100
Timeims)
Velocity Loop Farancter Trapezoidal Parancters
s, I TeiER i) [T Velocity (rpn) P00 AccelerstionTimefns) [50 Fosition Mode
TorgueFesdforward [0 TorqueFilter [s00 el O

IntegrationTineConstant |1600
Eealtimehutonatichdjnstnentode [Locate v
RealtineAutomaticAdjustnentRigid [4 -

S-ferdhccelerationhndlecelerationns) |0

Stop

f

Then we continue increasing system rigid, then the velocity error become smaller and smaller.
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[ vVeosyGuentmm:  VslocityFesdbackipm) [ Chunnel Select
P |
v 2 |VelosityFesdbacklzpn) |
v 3 |VelositvErroriven) b
W 4 [CurrentFeedbacki®) -
Sanpling Setup

Display Foints [200 -
Sampling Tnterval (ne) [40+0.125 =

I~ Cyele Sanpling

00 2w 300 400 500 500 700 800 900

Time{ms)

Velacity Loop Parameter Trapezoidal Farameters

VelocityloopGain [80  RatioOfInertia¥) [250 e |l et ST————

TorqueFeedforvard o TorqueFilter [300 et e
SRR e S-Fordhccelerati onhndbeceleratian (ns) |0

Realtinehutonatichdjustnentlode [Locate v

RedltinedutomaticAdjustmentRigid [8 | =t

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
.}
Vo2 | ~
¥ 3 [VelocityError Grpn) =
W 4 |CurrentFeedback (%] -
Sanpling Setup

Dizplay Foints [Z00 -
Sanpling Interval (ns) [10+0.125  »

[~ Cyele Sanpling

500

Time{ms)

Velocity Loop Parameter Trapezoidal Parameters

VelocityLoopGain [500 RatioOfTnertia(¥) [250
Velocitylrpn) [2000  AccelerationTime (ns) |50 Fosition Mode

Tor queFeedforvard [0 TorqueFilter [45
DecelerationTine (ns) |100

T 120
S-¥for dhcealerstionnilecalerationns) [0

RealtimeAutonatichdjusimentilode [Locate =
Stop
BecltinsAntonatichdjustnentRigid [16 -

:

A
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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

age

Ghaﬂhle BSMAS ﬁﬂl\lnad gﬂnwnlnad* Save %%Farmetel{mpua @ Restore Q Help
Classify Select

Paramster M. | Paramsteriams

BasicBeting
GainAdjustment Freal-tirme auto-gain tuning mo
VibrationSuppression Pr0.03 Fiealtime auto-gain tuning stifl.. 16
L e Pr0.04 Fistio of inertia 250
MonitorSeting Pr0.06 Cormand pulse palarsetip 0 0~1 0 - Power of
ExtensionSetiing Pr0.07 Command pulse inputmode 5. 3 0~3 3 = Power of
SpecialSeting Pr0.08 Command pulse counts pero.. 0 0~ 32767 0 Pulse Power off
FactorySetting Pr0.09 1stnumerator of electonic gear 1 1~ 32767 1 - Nao
Pr0.10 Denominstor of electronic gear 1 1~ 32767 1 - No
P01 Cutput pulse counts per one m... 2500 1~ 2500 2500 Pirev Power off
P02 Fulse output logic reverse i 0~1 0 = Power off
P03 1sttorque limit 300 0~500 300 - No
P14 Fosition deviation setup 200 0~500 200 Oirev Encoder:
P06 Extenal regenerative resistor... 50 10~500 50 2 Power off
P07 Fiegeneration discharge resis.. 50 10~ 5000 50 W Power off
P08 “Vibration suppression - N after.. 10 0~ 1000 10 Pulse Encoder:
P01 “Vibration suppression - S atter.. 10 0~ 1000 10 Pulse Encoder:
hd Custoem
Fl v

Description; 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 to display position mode window, if you

Fozition Mode

doesn’t modify the parameter value of control mode, you can also click to switch to velocity

mode window.

Leadshine ELb5eries

Tool Language Help

Farameter Manage
Sm b Save Driver Farameter

Waveform Curve

Alarm

Environment Parameter Setup

Communication (RIS

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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BealtimefntomatichdjustmentMads

Speed Trapezoidal Parameters

Veloeity (rpm) 2000
Diztance (0. lrev) |400

In Manual mode, you can setup Kp, Ki and other related parameters. During tuning position loop, you can
adjust KI 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 pr1.00- 1.14, we just change the value of real-time
automatic adjustment rigid, firstly we select a smaller value.

Chunnel Select

1 | - |

0 v 2 SRR

‘ ' . [¥ 5 [PositionErzorip) -
i 3640

I'{,IWM“.’I\"H'H\ wis i ¥ 4 |CurrentFesdback(®) -

AU AR AL A
T AT T

i
N ke
S LI AR,
pr il R

1y

A A
A AV At ‘.\‘-@'I,\

!

i

Sanpling Setup

Displey Points [200 -
Sanpling Interval (ns) [2040.125 =

[~ Cyele Sampling

250

Time!
Position Gain Valocity Mode
Ustbositionloopainfs  LstVelocitsloopGain/B5  LstToraueFilter 800 1stVeloeityloopIntecrationTineConstant |1E00
ondPositionloopGain/E  2ndVelocityLoopGain[d5  2ndTorqueFilter [B00  ZadVeloci tyLoopIntesrationTimeConstant 10000
Yeloci d6ain 300 Torm ain [0 ControlSwitchinglode [10  RatioDfnertis®) [250
RealtimehutomaticAdjustmentiode m RealtimeAutomaticAdjustmentRigid m

Speed Trapezoidal Parameters

Stop
Valocity frpm) [2000 hecalerationhndlecelerationTing fns) |L00 IntervalTine fnz) [100
Distence 0. Irev) [400 Bepeatlines  [LO000 Bunninghode [PesitiveAndiegative v |

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

Chunnel Select

o1 | -
oo |G |
W 3 |[FesitionError (p) v
¥ 4 [CwrrentFeedback(¥) -
Sampling Setup

Dizplay Points [200 -~
Sunpling Intarval inz) feown 125 - |

[~ Cyele Sampling

250 300
Tmeims)
Position Gain Velocity Mods
1stFositionLoopGain|l15  1stVeloci tyLoopGain[o0 15tTorqueFilter [300 1st¥elocityloopTntegrationTimeConstant 1600

2ndPositionloopGain/l#0  ZndVelesityloopGain 30 2ndTer queFilter [300 2nd¥eloci tyLoopIntegrationlineConstant /10000

Veloci tyF [0 Torquer infi ComtrolSwitchingllode [I0 RatisOfTnertia(®) |50

RealtimeAutomaticAdjustmentMods [Locate - RealtimeAutomatichdjustmentRigid m

Speed Trapezsidal Parameters S
Veloci ty brpn) 2000 hecelerationAndlecelerationTine (ms) [100 TntervalTine ns) [100

Distance 0. lrev) [a00 RepeatTimes [10000 Rurmingllode [Posi tiveAndliagative ~ |
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a1

Chunnel Select

o1 R - |
o SR - |
P 5 [T - |
P4 freieta® =]

Sampling Setup

Display Points [200 -~
Senpling Interval (ns) [20%0. 125

[~ Cycle Sampling

A

[

250 300
Timeims)

Position Gain Velocity Mode
15tPosi tionLoopGain 380 LstVelocityLoopGain/@2D  IstTorqueFilter [I03  lst¥alocityLoopIntegrationimsConstant 250
2ndFositionLospGain[480  ZndVelocityloopGain|220  ZndTorqueFilter [103 ZndVeloei tyLospIntegrationTimeConstant |0000

Veloei [0 Torg [0 ControlSwitehinghode [l0 RatioOflnertia(¥) [250

RealtimehutomatichdjustmentMode m RealtimehutomaticAdjustmentRigid (12 w

Speed Trapezoidal Farancters St
Velocity frpn) (2000 hecelerationhndlecel erationTine ins) [100 IntervalTime (ns) [100

Distance . 1rew) [s00 RepestTimes |10000 Runningfode [FositiveAndliegative v |

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.

i Chunnel Select
Mot ~
W 2 | ~
v 3 [PesitieErrer ) ~
W 4 [FurrentFeedback () -
Sanpling Setup
Display Points [200 -
Sanpling Interval (nz) [2040 125+

[" Cyele Sanpling

0 50 100 180 200 250 300 350 400 450

Time{ms)

Position Gain Velocity Mode
1stPositionLoapGain 800 1stVeloci tyLoopGain 500 1siTorqueFilter [45 1stVelocityLoopIntegrationTinsConstant |120
ZndPositionLoopGain|1050  2ndVeloeityloopGain500  ZndTorqueFilter 45 ZndVeloci tyloopIntezrationTineConstant 110000

Veloci 300 Torg o ControlSwi tehinglode [10 RatiolfInertia() [250
RealtineAutonaticAdjustnentode [Locate Bealtinehutomsti chdjuztnentRigid [15
Speed Trapezoidal Parameters
Stop
Velocity Grpm) |2000 AccelerationAndlecelerationTime (ns) |100 IntervalTime fns) |100
Distance (0. Lrev) [400 RepeatTimes  [10000 Burningflode [Positivehndiegative v |
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Chunnel Select

M1 [ ~
v 2 |EEEEREESEEEEE I ~
ot W 3 [PEEiEiaRErEER I v |
‘\l\‘ ﬂ‘ LRl [ 4 [CurrentFeedback(® =
; \ -
AT
vy,
|’.<‘I ik

Sampling Setup

Display Points [200 -
Sanpling Intervel (ns) [z0+0.125 v

I” Cyele Swnpling

Position Gain

Velocity Hade

IstBositionLoopGain/E0B0  1stVelocityLoopGainfl150  LstTorqueFilter[[0  1stVelocityloopIntegrationTimeConstant [0

ndPositi onLoopGain/ZA10  2ndVeloci tyLoopGain[l160  ZndTorqueFilter B0 2ndVelacityLospIntesrationTimeConstant 10000

Veloci 300 Torq [0 ControlSwitchingods 10 RatioOflnertia (%) [250

Realtimehutonatichdjustmentlode [Locate | RealtimehutonatichdjustnentRigid [0 |

Speed Trapezoidal Parameters v
Velocityfepn) 2000 cceleratiomindlecelerstionTime(ns) [100 Intervallime(us) OO

Distance @ lrev) [400 RepeatTimes |10000 Rurmingiode [Posi tivehndegative 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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How to find the hidden parameter of ProTuner

1.

Communication Display _ Tools

Language Help

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

o aree S
e s o P soe. Qo G st (@)

Parameter N. ParameterName. Walue Range. Default Units. Remark.
Pro.0z Reakime auto-gain tuning mo... 2 [R%3 i =
Pr0.03 Realtime auto-gain tuning stiff . 11 ~31 n
Pr0.04 Ratio of inertia. 250 0~ 10000 250 %
PHO.0G Command pulse polarsetup 0 01 i = Power off

[FacterySetting Pr0.07 Command pulse inputmode s.. 3 il 3 L Power off
Pr0.08 Command pulse counts per o. 0 0732767 0 Pulse Power off
Pr0.09 1stnumerator of electronic gear 1 1~ 32767 1 = No
Pro.10 Denominator of electronic gear 1 1732767 1 =™ No
Pro11 Output pulse counts perone m... 2500 12500 2500 Pirev. Power off
Pro.12 Pulse output logic reverse 0 By 0 - Power off
P13 Tsttorgue limit 300 0"~500 300 8 No
Pr0.14 Position deviation setup 200 0~ 500 200 Oirev Encoder:
Pr.16 Extenal regenerative resistor .. 50 107 500 50 o Power off
Pro.17 Regeneration discharge resis.. 50 10~ 5000 50 W Power off
Pr0.18 Vibration suppression- N after.. 0 0~ 1000 10 Pulse Encoder!
Pro.19 Microseismic inhibition ~ 1000 10 0.1Pulse Encodert

D

@ i v

s T

2. Now here is the way to find all of them :
P i e,
a. Click “factorysetting” :
- e

Communication Display Tools Language

Help

sonts vt T sotons G se B rwenccrcome (G 10

Classizy Saluce | Parameter N

asicSetting

Pr7.16

ibr st onSuppression
eloci tyTorqueControl
omi toxSet b

B

ParameterName Value Range

Encader selection 0512

Default Units Prernark

Power off

|

Deseription

100%

b. Click “ description” :
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Communication _ispl

lools _Lancuage Help

Parameter Manage =
o ~,
e [ Bvaes G Yl oo Prasnsmes @ o0 @ v

Thassidy Selucs Ssramete M. | Fararretertiare | Value Sange Default | Remar<

|
Ea Fncacer selactior 0 "
T || o =

Tocrizeion .

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

Communication Display Tools Language Help

< O @ [ |

Parameter Manage

Gieadhle B Savehs ﬁ Unload gﬂnwnlnnd “ Save %‘% FaramsterConpare @é Rezet O Help
Clussify Select Perameter N | PerameterName [ value [ Range [ Defautt [ Units [ Remal~
1500 100 5000 2000 Hz No

e P70 Currentlaop gain
GainAdjustment. P70l Current loop integral time. 4000 1~10000 20 01ms No
bl Pr7.02 Motor rotor initial position Angl.. 330 0~ 360 0 - Panwet
ons torSatting P03 Reserved parameter 0 032767 0 - Power
Extensi nSet ting P74 Reserved parameter 0 032787 0 - Power

w P75 Motor pole pairs 4 1~20 4 = Pawer

Pr7.08 Motar phase resistor 300 110000 100 1012 Power
P07 Motar D/Q inductance 720 110000 700 00ImH  Power
Pr708 Motar back EMF coeficient 460 100 10000 1000 DIV/100.. Power
P03 Motar torque cosficient £ 11000 ] 001N Power |
Pr7.10 Motar rated speed 3000 100~ 6000 2000 thmin Power
Pl Motar Maximum speed 4000 100 6000 2500 tmin Power
P72 Motar rated current 4d 13000 280 0014 Power
P73 Motor ratar inertia 7 132767 250 001Kgem2 Power
P74 Motor pawer selection 750 10~ 32767 750 W awer
Pr7.15 Motor model input il 0~ 7FFF & - Hexad
P71 Encoder selection 0 0512 0 - Power
P77 Motar maximum curent 300 1500 300 7 Power
Pr7.18 Encoder IndexAngle compen... 330 0360 0 - No
P71 Reserved parameter 0 0500 0 - No
Pr7.20 Drive model input 0 FFFFBO0T  7FFF 0 - Hexad
P21 Servo madel ingut 0 32767 ~ 32767 0 - Power
Pr722 Reserved parameter 0 -1000~ 1000 0 -
Adi Custon |}z i | -
Description: 100%

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

TR
G BeadFile B Savehs ﬁ Unload inw“h.d * Save %% ParansterCompare @ Reset O Help
Classify Select Parameter N... | Parameteriame Valus Range Defaut | Units Remal«
BamcSetting e T e T |
GainAdjustnent Pra.0l Speed command direction ap... 0 01 0 - No
leationiuppression Pra.02 Speed command input gain 500 10~ 2000 500 oy No
MomiiorSetling Pra.03 Speed command input reversal 0 01 0 = MNo
Satansiomtiiting Pra.od 15t speed setup 0 5000 ~ 5000 0 min No
Faetorgatiing Pra.0s 2nd speed setup 0 5000 ~ 5000 0 min No
. Pr3.06 3rd spesd setup 0 5000 ~ 5000 0 ittin No
Pra.07 4th speed setup 0 5000 ~ 5000 0 tiain No
Pra.0g 5th speed setup 0 5000 ~ 5000 0 min No
Pra.0a Bih spesd setup 0 5000 ~ 5000 0 min No
Pra1n 7th speed setup 0 5000 ~ 5000 0 itain No
P31l 8th speed setup 0 5000 ~ 5000 0 min No
Praaz Acceleration time setup 100 010000 100 ms/(1000r.. No
Pra1z Decaleration time setup 100 0~ 10000 100 ms/(1000r.. No
acceleration/deceler. 0 01000 0 No
Ems Speed zero-clampEIon 5e T T 0 - No
FriTe =1kl )] e SN | T 2000 T T |
Pr317 Torque command intermal and... 0 0~2 0 - No
Pra1g Torque command direction se... 0 01 0 - No
Pra1a Torque command inputgain - 30 107100 30 0IV/I00%  No
Pra.2n Torque command input revers... 01 0 - No
Praz1 Speed limitvalue 1 0 05000 0 min No
Pra.e Speed limitvalue 2 0 05000 0 min Mo 7]
Add Custem | ” |
7| ]
Deseription 100%

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):

¥

/e
L

? " ac

Here is the step to modify the values of parameters for matching this white motor with driver:
1. Modity the value of pr7.15 to 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.

NEEIGEE 1t 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. 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 worked.

- Contact the provider of motor for specification of motor.
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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

[]Leadshine ELSSeries

Communication Display Tools Language Help

3

Parameter Manage

D ReadFile B Savehs ﬁ Unload

Save %%PumeterCompue :@ Reset O Help

Clazsify Select Parameter M... | Parametethlame | “alue | Range | Default | Lnits
BasicSetting Pr7.00 Current loop gain 1000 100~ 5000 2000 Hz
gaépAfljusgn!ent Pr7.o Current loop integral time 1000 1™~10000 20 01m

3. Click “save™

£ qonTY s sl
Communication Display Tools Language Help

HE e .

Parameter Banage

GReaﬂile BSWEA; ﬁ'ﬂx\lnad gﬂowr\lnad

%%Parametercnmpare {g Reset O Help

Classify Select Parameter M. | Parameterhame | Walue | Fange | Default Units
FasicSetting Pr7.00 Current [oop gain 1000 100~ K000 2000 Hz
Gaintdjustment Pr?.01 Current loop integral time 1000 1~ 10000 20 01ms
VibrationSusoression o e R Tl Lo -

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

Parameter Manage -0 x|

Gﬁaaﬂxle Bsmns ﬁUnlwad inwum# Save %%Paramelertvmyare @ Eeset O Help

Classify Select Parameter ... | ParameterlName |Va|ue | Range | Default | Units
Fasieriing Pr7.00 Currentlnnn Ain 10 100~ 5000 2000 Hz
GainAdjustment Al 5 ave Successfal x| 1~ 10000 20 0.1ms
Vibrati onSuppression =
ValocitpTor queControl Pr7.02 0~ 360 0 -
MonitorSetting Prz.03 Save driver current setting smecezsful | 0™~ 32767 0 =
ExtensionSetting Pr7.04 032767 0 -
SpecialSething i A 7 —

Pr7 06 B 1710000 100 001
Pr7.07 1™ 10000 700 0.01mH
Pr70g Motar back EMF coefficient 400 100~ 10000 1000 01100

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

www.leadshine.com 29




% Leadshine

Contact Us

China Headquarters

Operational Manual of EI5 Software

Address: 3/F, Block 2, Nanyou Tianan Industrial Park, Nanshan District Shenzhen, China

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.

www.leadshine.com 30




