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Hardware instructions

1.1 Model instructions

Product Series Rated Current Rated Voltage Motor Type Command Type Configuration
LD5: LD5 Series Single-phrase/ S2: Single-phrase/ L:Direct drive E: EtherCAT No code: standard
. Three-phrase 220V Three-phrase 220V TGHER configuration
Servo Drives model :
T2: Three-phrase SG: Gantry model
003: 3.0A 220V
006: 6.0A
010: 10.0A
Three phrase 220V
model :
013: 13.0A
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1.2 Interfaces and Definitions

Single/Three-Phase Power Input CN1 Servo background commissioning cable

Distribution Circuit Breaker onno

Cut off tf_le cn_rcmt .to protect the power |:| D S
supply circuit during overcurrent

Noise Filter °th r:| O] — CN2 Functional safety (STO) cable

Resist external noise generated from :I
the power supply cable

CN3 Communication input cable

Electromagnetic Contactor
Connect/disconnect the main power
supply of the servo drives, install a
surge protection device during use.

[l

Regenerative Resistor
For models without built-in resistors;

connect external regenerative resistors P o B

if bus capacitors are insufficient. N
,3— CN5 Servo input/output cable
A
[P A—

Motor drive UVW

Connect the motor UVW three-phase lines CN6 Motor encoder cable

CN7 Second encoder cable

Ground

Connect the motor PE line, system grounded PE

linear motor

Note: External wiring reference diagram (varies by model; pls refer to the specific model's manual for details).



Pin

»—

CN1 Number Signal Name
1 VBUS
2 D-
MINI
usB 3 D+
4 D
5 GND
NG ’ Pinb Signal Name
umber = =
ABZ Communication
1 5V 5V
2 GND GND
3 MTR_A+ -
4 MTR_A- -
Recommended 5 MTR B+ B
Model 3M: -
36210-0100PL 6 MTR_B- _
7 MTR_Z+ _
8 MTR_Z- _
9 - SD+
10 - sD-
CN7 Pin Signal Name
Number 9
1 5V
2 GND
3 =
4 -
Recommended
Model 3M: 5 -
36210-0100PL 6
7 HALL_U
8 HALL_V
9 HALL_W
10 MTR_TEMP

r
3
N
8

.8

EEEaaa

erp

FNII0n FBIZ0A

Ln79d Lazod

L%

hzo | S8 |
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Pin "
—J CN2 Number | Signal Name
Internal power
1 supply negative
Internal power
2 supply positive
Recommended| 3 STO1-
Model TE:
4 STO1+
201359
5-1 5 STO2-
6 STO2+
7 STO_OUT-
8 STO_OUT+
CN3 (IN) CN4 (oUT)
Pin Signal Pin :
Number Name Number | Signal Name
1 TX+ 1 TX+
2 TX- 2 TX-
3 RX+ 3 RX+
EtherCAT 4 ~ 4 ~
ICommunication
Terminal 5 = 5 =
6 RX- 6 RX-
7 = 7 =
8 - 8 -
Pin Signal Pin Signal
CN5 Number Name Number Name
1 DO+ 11 D16
2 DO1- 12 HDI1
3 DO3+ 13 HDI2
4 DO3- 14 D02+
Recommended
Model 3M: 5 D11 15 D02
10120-3000PE 6 DI COM 16 GND
7 D12 17 PAO+
8 D13 18 PAO-
9 D14 19 PBO+
10 D15 20 PBO-

Note: Interfaces vary by model; pls refer to the specific model's manual for details.
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2. Software Connection and Parameter Settings

2.1 Software Installation and Drive connection

-
®  DriverStart V4.1.0.0.zip

Unzip the file package.

MemeData 2024/10/28 16:50

MotorParameter 2024/10/28 16:50
Upgrade
WaveFiles
% CH3435ER.EXE 612 KB
%] ChartControl.dll 2024/8/28 18:01 5376 KB
%] ChartControlOld.dll 2024/8/28 18:01 5,342 KB
Bl aclBo 64 exe 2024/8/28 18:01 49 268 KB
IE| DriverStart.exe 2024/9/6 18:33 9,929 KB
L ECATParamhd 2024/8/28 18:01 7,880 KB
D FFT.dIl 2024/8/28 18:01 255 KB
{2 History.ini 2024/8/28 18:01 9 KB
 logo.png 2023/12/4 15:40 37 KB
| ModT.dll 2024/8/28 18:01 86 KB
Q5CChartUsercontrol.dll 2024/8/28 18:01 43 KB
OSCChartUsercontralOld.dll 2024/8/28 18:01 MEEETE 20 KB
CrxyPlot.dll 2024/8/28 18:02 NEEFETE 606 KB

%] OxyPlotWindowsForms.dll 2024/8/28 18:01 RFEEFTE 28 KB

Click on the DriverStart file within the folder to run the program.

EiF [easte = Kah

config
DriverParameter
DriverStart_En_20240906
en
Help
MemeData
MotorParameter
Upgrade
WaveFiles
Ig} CH343SEREXE
[ ChartControl.dll
] ChartControlOld.dll

[ ECATParamManager.exe
[ FFT.d

1] History.ini

i logo.png

ModT.dll

[#] oscChartUsercontrol.dil

[#] 0sCChartUsercontrolOld.dll
[ osyPlot.dil

[#] OxyPlotWindowsForms.dll
) OxyPlotWindowsFarms.xml
=] OxyPlotxml

[Z] Readme.bxt

[} Telegram.dat

WCP_V1.5.0 Setup_W8 x86_32bits.exe

Bl veredist s86.0xe

T WinPcap 4 1 3.exe

If it does not run correctly, pls install these three files in the folder.
Using a Mini-USB cable, to connect the drive to the computer (already install with the DriverStart software.)
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Parammeter List || 8 Install
= Function View | 1) Identity
Md Connect Disconnect | G e
Create Normal install

@ Speed JOG
= Position 06
% Preset Muli-pos

@ Homing

sk Compensate

Motion

€5 neria denti 10 Monitor | A Diagnose .
O3 ity || A Diag D o E)
1 TUNE [ Parameter || (=] Dictionary
Software Fault Emergency Cancel Factory
FERE Reset  Res Stop
TunE Monitor | Fault Manager Control

Gl || GrFW Upgrade
€ Paint | <> Resist Selector
B note | [Fversion

Tool se

Open DriverStart , click "Scan”, then click "Confirm" to connect the driver with the software.

DriverStart

V4.6.0.0

Copyright T i 3% 88 1. 82 A1 PR 5] 2021- All rights reserved

Device Add
Devie Selecion e
= R
Model |EcATODL v baud rate: 115200
Non-standard: Standard Protocol: 8N-2
verson: [wos StatonD: 1
m Gl

PRECISIO i\L&SPEED

2.2 Motor parameter settings

[COMA_ECAT-DDL V_33000.3)

Driverstart -

H=RE)

) Parammeter List: G € 5 Bokc | S
0 & O Funcion View . e Bl =
Add Connectbisconnect | 3 " e | @verton
create  Nomal Moritor _ Fault Manager control ool e
unction view —1— — &
44 Wizard Motor Paramete = Identifying >> | oy = Running Directi > Test>>
& Initialize
1 Dragon Gate T =
2 Sok Lt Holding the Gate ! irecti 6
49 Settings oking the Gale_\Dwecti Motor Mounting X
& Control Mode ity i = N x
10 Configuration L
= Braking Resistor orecve Comggunica... Paraml - wotor parameter Configuraton Value range
3 Temperature " J= [T poo Confin{  Continuous Curent AR, 65535 [001.65535]
[ Motor Overload Protection g m:: S peskamene Al.01, 2967295 ?“;3;:,7;;15
-2 Monitoring | e o 3 2
£ Parameter Monitoring CLE oottt ey e . 6]
[m] PO0T8  MaXim  Maimum Speed menfs [0, 655357 [0.65535]
13 Other o PO0T9  Acion. 1 1.42949672.95]
8 Networking Parameter Debuggin O  Po02  Phasd "e=dsesd —_l, ceag 10.000, 65.535]
5] Parameter Backup & Restore O P0023  Quadd Moverass Xalooy, seer2ss] 10.00,655.35]
Sl Language g P0025  BackR  wotor pole dstance o [0.1,6553.9] [00.65535]
P0024 Direct] NN 10.00.655.35]
o PO029  Motor| OKEMF Constant vemsfns [0.0, 6553.5] 101.65535]
[m] POB14  Motor{ o = T [25.400]
o Po823 ompe R [25.400)
i P0121 Linear| Phase-to-Phase mH [0.00, 655.35) Resistance Recoortion. [0x0. OxFFFF]
O POO0S  Motor|  pe: e Resstance =2 =P0022; Line mdctance = 2P00Z3 =2 PO024 065535
[m] P0124  Magn [0.1.65535]
O  POI25  Rastef ©.1
[m] PO030  Grating & [0.01.65535]
[m] PO100  Encod [0.65535]
ree Wt

Click “install” and Open the “motor mounting”
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Motor Mounting

Continuous Current
Peak Current
Continuous Thrust

I Maximum Speed

Rated Speed

Mover Mass
Motor pole distance

-
Back EMF Constant

Phase-toFPhase

Phase-toFPhase

Motor Parameters -

Maotor Parameter Configuration

= Feedback Settings -~ » Overload Protection

A [0.01, 655.35]

A [0.01, 42949672.95]
M [0.01, 168427.51]
mm/s [0, 65535]

mm/s [0, 65535]

Kg [0.01, 42949672.95]
mm [0.1, 6553.5]
¥rms/m/s [0.0, 6553.5]
2 [0.000, 65.535]

Automatic Inductance
mH [0.00, 655.35] Resistance Recognition

Mote: Line Resistance = 2 *PO022; Line inductance = 2 *PO023 = 2 *P0O024

For the first installation, please be sure to follow this wizard to set the relevant motor
parameters correctly, otherwise it will cause failures such as flying cars.

Fill in the motor parameters in the corresponding fields. If the resistance and inductance are unknown, you can click on
"Automatic Inductance Resistance Recognition,” and the drive will automatically identify the resistance and inductance.

10




LIMLIN

PRECISION&SPEED

| Motor Mounting

Fositional Feedbadk

Scale Resolution

) Magnetic Gate

rea

otor Parameters -

= Feedback Settings -

i Reedback Parameter Configuration
Incremental

Incremental ABZ

0

Grid Spacing

- Mo sensor

= Overload Protection

mm [0.1, 6553.5]

Set the corresponding feedback type.

11
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Motor Mounting o

Motor Parameters - # Feedback Settings -~ » Overload Protection

Cwverload Protection Settings

Mn_mr_DverInad Current Compression

() Tablet
() U-shaped ik Yo :
l () Barrel Overload Protection Gain:
I (®) Custom 100 %
|
: Mote: If the overload capadty of the motor is weak, please reduce the above two |

coeffidents according to the actual situation. The smaller the overload protection factor,
the more sensitive the drive overload protection alarm is

..................................

Fra i TDone

..................................

If the motor's continuous current and peak current are set correctly, just keep both overload current and overload
protectiongain at 100%.

The smaller the motor overload current compression ratio setting, the quicker the alarm, equivalent to the overload level.
The smaller the motor overload protection gain setting, the quicker the alarm, equivalent to overload sensitivity.

12
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2.3 Pole identification and Current Loop Tuning
DriverStart - [Not foun

OMS]_[ECATESRR-DDL V 2013 3 2.01] |

’ L) \’\') | = Parammeter List || 48 Install I Speed JOG @ Homing I {8 Inertia Identityl F
~ C i= Function View % Position JOG  #f Compensate | 1} TUNE C
fdlSonteck Bl onlc . W 0SC @Current Loop Tune D% Preset Multi-Pos FRF FRF
Create Il Normal | Install I Motion l TUNE
BRIl 160 Qe 00|f @& »e
o--- Q-

Click on the “Identify” function.

2.3.1 Phase Sequence Identification

identification = X

Step1 UVW Iden First installation, please be sure to identify the phase
{ ‘ 5 sequence first! UVW identification
Phase sequence statug:

Step2 Magnetic After re-powering on, be sure to identify the magnetic ®
pole!
magnetic pole category  1- Micromotion mode o start
[ ] have hall

Response level setting:

Step3 CurrentlLo

75 + Current-loop tuning ‘

‘ Status

Electrical Angle il - @
-620363

| Feedback pulse counter

Only identify once when matching the motor for the first time

13
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2.3.2 Magnetic Pole Identification

identification == X

Step1 UVW Iden First installation, please be sure to identify the phase
sequence first!

VW identification

Phase sequence status:

Step2 Magnetic After re-powering on, be sure to identify the magnetic @ ,
pole!
magnetic pole category  1- Micromotion mode W start
(] have hall

Response level setting:

Step3 CurrentLo

= 75 + Current-loop tuning

Status

Electrical Angle 2 : ()
Feedback pulse counter -620365 P .

For ABZ encoders, the motor needs to be manually identified each time when it is powered on. If the motor is enabled
without identification, the drive will automatically perform a pole identification. Alternatively, you can set P1EO1=1 to
automatically perform an angle identification each time when it is powered on

For BISS protocol encoders, identification only needs to be performed once during the initial motor matching.

14
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identification

Step1 UVW Iden i‘"j First installation, please be sure to identify the phase

sequence first!

Phase sequence status:

Step2 Magnetic After re-powering on, be sure to identify the magnetic
pole!
magnetic pole category  1- Micromotion mode W
[ I have hall
. .f;'u',;,;;-':".':'-mﬁ\.;'« Response level setting:
Step3 CurrentlLo /.50 _°

'.___'___Q-_--- . ---g.s___'___.'

Status
Electrical Angle

Feedback pulse counter

_ | 75 e
257 o
-620365 P

W identification

® |

start

Current-loop tuning

ol

Initial motor matching requires once current loop tuning. The default response level settings are sufficient for most
scenarios but can be adjusted according to your needs before clicking on current loop tuning.

15
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2.4 Gain Adjustment
Use manual gain adjustment. And the effect of gain adjustment can be verified through using an oscilloscope to capture
waveforms and check if they meet the requirements.

2.4.1 Manual Gain Adjustment

Stepl: Set P1AQO to “1” to be standard stiffness.
Step2: Click on "Inertia Identify" to open the inertia presumption function. Select the “inertia presumption mode”, set the
presumption curve, click “enable”, then long press either forward or reverse, and wait for the presumption inertia ratio

result. Once the result is identified, please disable the motor, and click “download”.

1Presumption of inertia = X |

Fresunption Mode

In order to prevent the mechanical load parts

; from moving thelr own weight or external
forces whamedthe aulc 2o oodl o] Lo oo o

Mode: "I Z— Positlon meode, positive atp ™~ |

Command Setting

Max Speed[100, 1000]

dee and dec Timel[20, B800]

3 | 125 ,IS

]

L=, b
’ Enable +® ) Long press | ®,; Long press

5

=t '.IA'H
T

Inertia rate U

Download

Tip: If the value is change small, 6

16
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Step3: Adjust the P1A01 response level and the P1A31 model gain (model control enable is set to default on). Set the
stiffness from low to high. In the case of meeting the requirements, try to set the stiffness to a middle value. If it is too
low, the positioning completion time will be long, will go with significant trailing deviation. If it is too high, there will be
overshooting and possible to lead to oscillation.

If the positioning completion time is too long or the following deviation during startup and positioning is too large, you
can improve it by increasing the model gain. If increasing the model gain causes overshooting, you can appropriately
reduce the model gain.

Step 4: If the speed feedback noise is too high, you can set P1A48 to enable speed observation function.

2.4.2 Oscilloscope Verification

Step 1.

1.Click “OSC”

2.Select the “Locate time measurement”.

3.Choose the sampling mode as “trigger” and set the “interval” .

4.Set the trigger conditions.

5.Click the “ P> " to wait for the trigger to complete.

6.After the data acquisition is complete, click “calculate” to check if the positioning time meets the requirements, and
verify if the waveform shows any overshoot or trailing. (Position arrival judgment range: bus setting is 6067, pulse setting
is P1308.)

DriverStart - [Not found] =

[COMS]_[ECATEERZ:-DDL V 201.3 3 201]

0 Q i= Parammeter List | 4 Install (@) Speed JOG @ Homing (8} Inertia Identity | %110 Monitor | /A Diagnose O E @ @ E Calc | {4} FW Upgrade
© =2 Function View | U Identity = Position JOG ~ *f Compensate | i} TUNE [JParameter | [E] Dictionary € Paint | € Resist Selector
Add Connect Disconnect . Software Fault Emergency Cancel Factory ;
- 0SC | (@ current Loop Tune | % Preset Multi-Pos FRF FRF | “Reset Reset  Stop & Note | [@version
Create Normal 1 Install Motion TUNE Monitor | Fault Manager Control Tool Else
mliulelamoo s e
Localization measurement X Position instruction 8 Position feedback (encode B Position follower deviatior B DO
Position feedback (encoder unit)
1. The sampling channel must contain the position instruction 9830, 508
and DO-position arrival signal; <)
2.The sampled waveform must be acquired to the DO position
reaches the rising edge signal; e
Tt H . 5830. 508
Offset: i Encode Unit I Calc I
= 3830. 508
1830. 508 1830. 508 6 1830. 508
~160. 492 -1860. 492 -189. 492
-2160.492 -2180. 492 -2189. 492
-4160. 492 -4160. 452 -4169. 452
~6169. 492 -6169, 492 -6169, 492
-B169. 492 -8169. 482 ~B16%. 492
~10169. 492 -10169. 492 ~10169. 482
Position follower deviation e
X AXiS 375 NN m< ~
Temprature Channel Select TTgger Sampimg seemg Sampling Mode DI Selection /' DO Selection  Channel Operations " Waveform File Parameters ' s Y-axis zoom: hover the Y-axis
A - - - coordinates with the mouse,
[ Position instruction Trigger DO1: 11- Location arrived (Coin) scroll the wiheel, and zoom with
7 DO2: 2- Servo Run (Run) he cursor position as the
s  (enee A No trigger Asc edge o Continuous 10 b "
[ Position feedback (encoder 90 o 100 DO3: 4- Servo Fault Output (Er. ‘center";
e A e 0
W o1 Position follower devi i Hotriager i el
60 =62.50s
Pre-trigger Pos(%) 30 0,100
B o oo gger Pos(%) [0,100] [60, 1000]

17
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Step 2: Diagram of Poor Waveform

AR & wndZ ¥
duai s . . -
/
- - - - “u beaet e s ———
_/.' . g
P
- - - e [ .____.}._ - - -

.;'-.;1; aapag "' e ) [T I..:. T ' Y] = =0 el
o - L Toherd. -anae
Overshoot waveform «!
i
‘_\.
\\1‘:‘
o \-‘._.
|
- .. o
c;:;lll; wppay U0 M = - ima = =i e
. " - LT Lt T BT

Trailing waveforme«
Step 3: If the waveform does not show overshoot or trailing and the positioning time meets the requirements, it is

considered satisfactory.

18



2.5 Position Control Modes
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2.5.1 High-Speed Differential Mode (Single Channel 4MHz)

Stepl: Wiring

ollector Open-Collector Output,
PULLHI Connect the external 24V Power

Supply Interface

PULSE
PULSE- [CW A-phase]

SIGN

Servo drive
24k0
24k0 b |
: 220 34; PULSE+
}:* % 35
2,4k0)
2,4k0
_ 2400 | | 36 | SIGN+
[7=¥ 37)

SIGN- [CCW B-phase]

Low-Speed Pulse
Position Command

HPULSE+ { ! HPULSE
HPULSE- | | | [CW A-phase]

HSIGN+ | g HSIGN
HSIGN- [ccw B-phase]

1GND

High-Speed Pulse
PositionCommand,
up to 4MHz

Note: Different models of drives have different interfaces; refer to the manual for the specific model.

Step 2: Set P0400 to “1" for Position Mode, and P1300 to “0” for Pulse Command.
Step 3: Set Pulse Instruction Pattern in P1314.

19
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( start )
Pulse Command High

Confirm Pulse and Low Speed
Command Input|~ — — — selection P13.13

Terminal

Filter out interference signals
Pulse Il'lsput e Low Speed Pulse Instruction Filtering PO774

. e — —

Pin F“tering ® High Speed Pulse Instruction Filtering PO775

® Direction + Pulse

Set Pulse
. # A Phase + B Phase Orthogonal Pulse
Instruction |- — — —
® Cw+COW
Pattern

(o

Step 4: Set the Gear Ratio. P1303 and P1305 will only be effective when P1301=0.

P1301  The motor runs imm c... — = 0 1P/mm
P1303  Electron tooth ratio mol... = = 1 =

P1305  Electronic tooth is more ... - - 1 -

20



2.5.2 Low-Speed Collector Mode (200KHZz)

Stepl: Wiring

Servo drive

ollector Open-Collector Output,
PULLHI Connect the external 24V Power

Supply Interface
PULSE+ PULSE

PULSE- [CW A-phase]

SIGN+ SIGN
SIGN- [CCW B-phase]

40 | HPULSE+{ p) HPULSE
—<LE HPULSE- | | [cW A-phase]
v

42\ HSIGN+ I HSIGN
43 | HSIGN- | / [Ccw B-phase]
v
39 | GND
T ; \éj 1 GND

LIMLIN
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Low-Speed
>Pulse Positio
Command

High-Speed Pulse
Position Command,
up to 4MHz

Note: Different models of drives have different interfaces; refer to the manual for the specific model.

Step 2: Set P0400 to “1" for Position Mode, and P1300 to “0” for Pulse Command.
Step 3: Set Pulse Instruction Pattern in P1314.

21



start

Confirm Pulse
Command Input
Terminal

pr— — — —

Pulse Input
Pin Filtering

. e — —

Set Pulse
Instruction Pattern

End
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Pulse Command High and
Low Speed selection P13.1

Filter out interference signals
@ Low Speed Pulse Instruction Filtering PO774

@ High Speed Pulse Instruction Filtering PO775

® Direction + Pulse
& A Phase + B Phase Orthogonal Pulse
® Cw+COW

Step 4: Set the Gear Ratio. P1303 and P1305 will only be effective when P1301=0.

P1301  The motor runs imm c...
P1303 Electron tooth ratio mol...
P1305 Electronic tooth is more ...

22
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2.6 Analog Control

2.6.1 Analog Speed Control

Stepl: 10 wiring.

Servo Drive

P
Analog Torque —— < f : Al },‘;45 Low-Pass Filter
Limit ‘l i 2D
Converter
Anal d i
HI::;SPEE T f Al2 };46 Low-Pass Filter
l i GND .| 44
\_Hé_," 4 >17

Note: Different models of drives have different interfaces; refer to the manual for the specific model.

23
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Step 2: Parameter Setting.
Taking Al2 as an example to explain the method for setting the speed command with analog voltage.

( Start )

Y

Set

Set the current work to be in speed
PO400=0 |~ — — — — — control mode

v

P14.00=0
P14.01=3

Filtering === =—=——— Set Function Code P0348

Y

Speed instruction source selection: Source A

Speed instruction Source A: Al2 Input

Manually set P03.51 or use Al zero
offset calibration (P2015)

Bt Lo ey
Correction

BiasSetting |- = = = — = — Set Function Code P0249
r

Dead ZoNe L. o e o o Set Function Code P03.50
Setting

+10V corresponds to the maximum
forward speed value: P0362

r

Set +10V
Corresponding - — — — — — — — 10V corresponds to the
Speed Command maximum reverse speed value:

(P0362)

End

24
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2.6.2 Analog Torque Control

Stepl: 10 wiring.

Servo Drive
ol
Analog Torgque Input —— , /r‘ Al j>45 Low-Pass Filter
w A/D
Converter
el I Al2 > ,46 Low-Pass Filter
Analog Torgue Limit | i
! / GND .} 44

Note: Different models of drives have different interfaces; refer to the manual for the specific model.
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Step2: Parameter Setting.

Taking Al1 as an example to explain the method for setting the Torque command with analog voltage.

|| Start )

h 4

Set Set the current work to be in Torgue
PO400=2 | — 7 control mode
P15.00=0 Torque instruction source selection: Source A
P15.01=1 — - - - - - = = Torque instruction Source A: Al input

21113 A e ———— Set Function Code P03.44

Zero Drift Manually set P0347
Correction [ — — — — =~ — — or use Al zero offset calibration (P2015)

Bias Setting |- — — — — — — — p Set Function Code P02.48
—..._._____.___,_...—-'—""'_.___'__"‘-'-
F
Deadzone §- . . o oeeen Set Function Code P03.46
Setting
r
Set +10V +10V corresponds to the maximum

Corresponding
Tarque Command

________ forward torque value: P0363
-10V corresponds to the maximum

reverse torque value: - (P0363)

End
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2.7 EtherCAT Type Control

Step 1: In the beginning, ensure that the motor is running properly and the gain is adjusted correctly.
Step 2: Import the correct XML file into the directory of the PLC.
Step 3: Set the drive to EtherCAT control mode.

pir by Upload Sa... i10ad Sa... N Usload(Ch... " Download(... Reset(Che... EE] Communication ac|Q)
itop ReadOnly L v Comvare Admin % v
Uiparamieters _Comm... Parameter name Set value Drive Value _ Factory def... Unit  Value range
E_I‘janufacfurer's parameter J P0400 Control mode | 10-EtherCA... 10-EtherCA, - [0, 10]
i2[P00 motor parameters] (J/ P0401  Motor running dire... i‘]}: igg:goﬂ‘:g: e 0-forward 0-forward - [0, 1]
[l; g; En.coder parameters] )| P0402  Position feedback ... 2. Torque mode 0-Increme... O-Increme... - [0.3]
Ba[sic parg‘:e?:r’a'“e‘e“] O PO410 First class failure s... lfgorqu;e mods > Speed 2.DB Stop .. 2-DBStop .. - [0, 2]
o - Speed mode - Sitiol
Ji2[P03 IO parameters] ) P0411 Second type failur... |s Torque mode > Positid 22670 SPE... 2-Zerospe.. - [0, 4]
= O P0412 Disable Disable m... J6=Torgue mode-> Speed. 2-7ero spe... 2-Zero spe... - [0, 2]
: - O P0413  OFf Enables the sh... MERSUIA NIRRT § Keep the... 1-Keepthe... - ol
[PO5 Function setting parameters]
[PO6 Gain parameters] 0 P0414  Select the shutdow... = 0-Indisabl... O-Indisabl... - [0, 1]
[PO7 filter parameters] [J P0415 Overdrive stop mode - 1-zero spee... 1-zerospee... - [0, 2]
[PO8 Protection Parameters] O P0419 Maximum down time - 10000 10000 ms [0, 65535]
[PO9 Display parameters] (J P0423 Short torque stop t... - 100.0 100.0 % [0.0, 300.0]

Communication parameter

i2 [POA communication parameters]

[POE communication auxiliary para

222 [6000 group object dictionary]

£ Trajectory planning

[P13 Position control parameters]

[P14 Speed control parameters]

[P15 Torque control parameters]

[P16 Preset speed task parameters
iZ [P17 Preset location task paramete

£ Usability parameter

i2 [P1A Advanced Adjustment]

[P1E identification parameters] y N . A

2 Spread parameter EREEREEEER.

1= [P20 auxiliary parameters]

[P21 Fault diagnosis parameters]

[P22 second encoder parameters]

[P23 Virtual IO Parameters]

0- EERER
1- rEERK
2- HIERR
3
4

- HEER->EEERL
- EFEER- > AEER v

Set the function code P0400 to “10".

2.8 ProfiNet Type Control

Refer to the RD5 PN servo drive user guide.
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2.9 Preset Positions and Homing

Stepl:
Step?2:
Step3:
Step4:
Step5:
Step6:

2.9.1 Preset Position Tasks

Open the “preset Multi-position” task.
Select the task segment to be configured.

Set the corresponding running parameters for the task segment.

Set the operating conditions.
Operate the preset position task.
Before operation, select offline operation if needed.
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[COMS]_[ECATESR®-DDL V 2013 3 201] |

%} Inertia Identity || 10 Monitor | & Diagnose
it TUNE Jparameter | [ Dictionary
FRF FRF

TUNE |

Parammeter List | 488 Install Speed JOG © Homing

U identity “ Position JOG___:f Compensate

(@ Current Loop Tune || Preset Multi-Pos

Install l Motion

i' o & Function View

Add Connect Disconnect # 0sC

Create Il Normal I Monitor | Fault Manager

1

O @ @G

Software Fault Emergency’

Reset Reset Stop
| Control |

€ paint

Tool

| & cale {4} FW Upgrade

< Resist Selector

Cancel Factory B Note | [@version

Else

EEEEIEIRE
Diff
Stop

Pre Multi-Position Task

T ——

Re-power
ReadOnly

’E Upload Sa. ..

m

M, Load fro...

BSyroad ro... E Save to ...

X

Run condition setting

User

All parameters

= Manufacturer's parameter Tk

Distance(intruct... Max speed(mm/s) ~Acc-Dec Time(ms) ~ Wait Time(ms)

P

= [PO0 motor parameters]

= [PO1 Encoder parameters]

[PO2 Drive parameters]

Basic parameter

= [P03 IO parameters]

[P04 Motion Control parameters]

10000
10000
10000
10000
10000
10000
10000

200
200
200
200
200
200
200

10
10
10
10
10
10
10

10
10
10
10
10
10
10

ERNIERUIFSR - |

9 10000
10 10000
11 10000
10000
10000
10000
10000
10000

200
200
200
200
200
200
200
200

10
10
10
10
10
10
10
10

10
10
10
10
10
10
10
10

= [PO5 Function setting parameters,
[P06 Gain parameters]

[PO7 filter parameters]

= [PO8 Protection Parameters]

= [P09 Display parameters]
Communication parameter

[POA communication parameters]
= [POE communication auxiliary par
= [6000 group object dictionary]
Usability parameter

= [P1A Advanced Adjustment]
[P1E identification parameters]
Spread parameter

= [P20 auxiliary parameters]

= [P21 Fault diagnosis parameters]
= [P22 second encoder parameters
[P23 Virtual IO Parameters]

13
14
15
16

Distance
2

Max Speec

Acc-Dec

Wait time

Run Setting Status

Category: Single

Current
End Index: 1

Relative

BeEREEEEEEEGEE060.66060]

Tnstruction type :

-” Time[ms]

[-(2~30-1)
ction  Jagp]

Task Index

d [1, 2100]

, 1000]

, 10000]

Offline Run

{8 Open Offline Run Mc

Note: After starting offline running,
the multi-segment task continues to
run after software exits or
communication is disconnected.
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2.9.2 Background Homing

Stepl:
Step2:
Step3:
Step4:
Step5:

Open the “Homing”

Select the "Homing type”

Set the homing trajectory curve.

Enable the motor.

Click "Start Homing" and wait for the process to complete.
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OMS]_[ECATEER-DDL V20133 201] | —

, & i= Parammeter List | M Install 5peedJoe} b Homing | [} Inertia Identity || 110 Monitor | /A Diagnose
22 Function View | 1 Identity 5 Position JOG  #f Compensate | 1} TUNE CJparameter | [ Dictionary

#l Coneec Distonnect| g po (D Current Loop Tune | & Preset Multi-Pos FRF FRF
Create Normal Install Motion TUNE Monitor Fault Manager

Or @ @6

Software Fault Emergency’
Reset  Reset Stop

Control

Cancel Factory

Calc
€7 Paint
g Note

Tool

{3} FW Upgrade
< Resist Selector
Version

Else

|B |3|vs|< %

User

?'ff Pe-poweq aﬂpload Sa... @Upload Sl A retsadion | TP nswataade [ OB ha E[E: ‘
top ReadOnly Toniig - X
{All parameters Remm. e ———— e i e |
Manufacturer's parameter 0O 603F ‘l 35~ | directly to the current position for the - ~ - ‘
P00 motor parameters] O 6040 Acc-Dec Speed_mm/ss
P01 Encoder parameters] O 6041 ‘ 15; =
1?02 Drive parameters] O 605A HEHEE [0, 65535]
et e i
P04 Motion Control parameters] U 6060 [0, 3000]
PO5 Function setting parameters| 0 6061 o ‘
- peed  mm/s
P06 Gain parameters] 0 6062 10
PO7 filter parameters] 0O 6063 0, 1000]
P08 Protection Parameters] 0 6064 Origin position (instruction units)
P09 Display parameters] O 6065 o
Communication .par?meter 00 6066 [-1073741824, 1073741824]
POA communication parameters]|() 6067 ey 1]
POE communication auxiliary par| (] 6068 500
= [60_q0 group object dictionary] | goeB [0.00, 655.35]
Usability parameter O 606C Origin position
P1A Advanced Adjustment] O 606D 0- Sets the origin to the offse
P1E identification parameters] O 606E
pread parameter 5 coos | nabl'il
P20 auxiliary parameters] 1
P21 Fault diagnosis parameters] | 6070 IStarL -
P22 second encoder parameters 0 6071 - - -
D2 Virkiial TA Daramad Frrel M AN72 Mavimim taraus i — SOnn SONN Oh m 75001
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2.10 Common Software Operation Alarms
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Fault Subcode and
Description

E-018-0

Manufacturer's parameters out

Fault Cause

1.Software has been updated, the current
value of the function code exceeds the

allowablerange.

Troubleshooting Measures

1.Power up again, rewrite parameters after
initializing system parameters (P0501=1).

of range 2. EEPROM fault. 2.Replace the servo drive.
3. Sevo drive fault.
£-212:0 1.During angle identification by the driver, | 1.Correctly connect the UVW cables in

Phase Sequence Error

the UVW phase sequence of the driver and
motor does not match.

the right phase sequence.
Perform phase sequence identification.

E-213-0
Gallopping fault

1.Incorrect UVW phase sequence wiring.

2. Power-up interference causing incorrect
initial rotor phase of the motor.

3. Encoder model error or wiring error.

4. Excessive gravitational load on the
vertical axis.

1. Correctly connect the UVW cables in the
right phase sequence.

2. Power up and down again, redo the
angle self-learning.

3. Replace with matching drive and motor,
and correctly set the motor model.

4. Check if the encoder and motor cables
are connected correctly.

5. Reduce the vertical axis load, increase
rigidity, or shield the fault without
compromising safety and usability.

6. Perform phase sequence identification.

E-9101
Encoder communication error
during Power-On

1.The type of the driver and motor do not

match.

2.Error in parameter verification or absence
of parameters stored in the ROM of the
bus-type incremental encoder.

1.Replace with matching drive and motor.
2.Check the encoder cable, please use our
standard encoder cable.

Separate encoder and power line routing.

E-411-0
Duplicate DI Function 1.5ame function assigned to multiple DI 1.Reassign DI functions to avoid duplicates.
Assignment terminals when assigning DI functions.
1.After restoring system parameters to
E-411-1

DI Function Assignment
Exceeds Defined Range

1.DI function number exceeds the total
number of available DI functions.
2.DI function not supported.

default (P0501=1), power on again.
2.Do not assign DI function numbers
beyond the DIDO function definition table.

E-412:0
DO Function Assignment
Exceeds Defined Range

1.DO function number exceeds the total
number of available DO functions.

1.Restore factory parameters and power
on/off again.

E-4160
Speed Exceeds
Maximum Speed

1.Incorrect phase sequence of motor cables
U Vv, w.

2.Incorrect motor or encoder parameter
settings, such as pole pairs, encoder
resolution, etc.

3.Motor Magnetic pole identification not
performed.

4.Input command exceeds over-speed fault
threshold.

5.Motor speed loop overshoot.

1.Wire the U, V, W phases correctly.

2.Set motor parameters or encoder
resolution correctly.

3.Increase power supply capacity.

4 Perform gain adjustment again.
5.Decrease the electronic gear ratio if
feasible while meeting requirements.
6.Set the speed limit threshold within the
over-speed threshold.

E-7120
Pole Recognition Fault

1.Motor pole identification failed.

1.Disconnect the motor shaft and perform
pole identification again.

E-216-0
STO Terminal Not Connected

1.STO not connected, causing STO to take
effect.

1- Correctly wire the STO.
2.Replace the servo drive.
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Fault Subcode and
Description

E-218-0
Servo Emergency Stop Fault

Fault Cause

1.DI Function 2: Emergency stoptriggered.

2.Background communication emergency
stop triggered.

Troubleshooting Measures

1.Check the operating mode, confirm
safety precautions, and release the DI
brake effective signal (after releasing the
emergency stop signal, this fault resets

automatically).

E-4180
Servo Redundant Enable

1.Communication servo enable is effective
with internal enable.

1.Disable the servo enable signal from
the PLC,

E-419-0
Drive Overload Fault

1.Parameter settings error.

2.Drive overload, excessive load inertia, or
mechanical jamming.

3.Motor blocked.

1.Set the correct P0102 according to the
drive model.

2.Adjust the parameters reasonably based
on the current feedback effect.

3.Replace with a higher power drive.
4.Adg]ust the mechanical aspects to resolve
mechanical jamming issues.

5.R$1;ecr) to the troubleshooting method in
E.B11.0.

1.0utput pulse frequency exceeds the

1.Reduce the encoder frequency output
pulse count (P13.16).

E-4200 hardware's allowed frequency limit (single | 2-Use shielded twisted pair cables to
F Outout Frequency | path 4MHz). prevent interference pulses from
requency Qutput Frequency overlapping with the real pulses and
Too High causing false fault reports.
1.The position command increment is too
large.
2.Before mode switching or servo 1. Decrease the target position command
enablement, the target position (607A increment
E-4240 target position) is not aligned with the 2. Before'switching modes or enabling the
Position Command Overspeed | current position. servo, assign the current position value to
Multiple Times 3.Sync loss leading to excessive the target position (607A target position).
accumulation of position commands. 3. Confirm whether the motor's maximum
4.Motor speed limit error. speed meets the application requirements.
1.Reset the parameters to ensure that
E-D15-0

Incorrect setting of upper and
lower limits of soft limits.

1.Soft limits lower value is greater than or
equal to the upper value.

607D-01h is less than 607D-02h (POB45 is
less than POB47)

Oridin Off tEiED16'Od Soft Limit 1.0rigin offset is outside the soft limit 1.Reset parameters and properly set 607D-
rigin Offset Exceeds Soft Limi .
9 N position range. 01h and 607D-02h.
ange
1.While the servo is enabled, if there's an
E-D260 inadvertent operation or human error at the o
. ) master station Causing the EtherCAT 1.Check the PLC network status SWltChlng
EtherCAT communication network status to switch from OP to program.
abnormality another state, the network state transition
becomes abnormal.
Eth CATE'D26'1 __— 1.Due to hardware issues, when the 1.Check the PLC network status switching
ther communication EtherCAT network is in OP state, the
abnormality program.

synchronization signal SYNC is turned off.

3. Faults and Troubleshooting

For details, refer to the background fault dictionary.
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4. Special Instructions and Precautions

4.1 Firmware Upgrade

[COMS]_[ECATESREL-DDL V_201.3 3 2.01]

DriverStart - [Not found]

Calc | {} FW Upgrade

LIMLIN

PRECISION&SPEED

= Parammeter List | 48 Install Speed JOG @ Homing (> Inertia Identity 10 Monitor | /A Diagnose . |
0 & %2 Function View | U Identity % Position JOG = Compensate (17 TUNE %Parameter [ Dictionary D T @ @ E © Resist Selector
B DT | < vion D Current Loop Tune | & Preset Multi-Pos fRF FRF S‘ig‘;":{“ ,EZ‘;& Emg;g;"“_ca"ce' Factory | = pote [ version
Create Normal Install Motion TUNE Monitor | Fault Manager Control Else
‘ B A ‘ s | [
gtfp ;:;m?yr (otoad sa... Upload sa.. A ploadch.. pomload( .. reser(che... CO’%LE Useric}
i All parameters Comm... | Parameter name & japLoa ‘ ' x | Value range
Manufacturer's parameter ) 603F Error code [0x0, OxFFFF] l
POOMGoF parairist=rs] O 6040 Control word 1 [0X0, OXFFFF]
PO1 Encoder parameters] O 6041 Statusword . [0X0, OXFFFF]
e [ggi ;:‘éfef;ramemrﬂ O 605A Quick stop mode i [0, 7]
P03 IO parameters] O 605D Stop-ar_\d—stop mode [1,3]
P04 Motion Control parameters] U 6060 Operation mode se: = [0x0, 0xA]
P05 Function setting parameters| [0 6061 Run mode display APPYEE | [0x0, 0xA]
P06 Gain parameters] [J 6062 Position instruction [-2147483648, 214...
PO7 filter parameters] [J 6063 Position feedback BEREETIER [-2147483648, 214...
PO8 Protection Parameters] [J 6064 Position feedback e [FeuE Hff. RS [-2147483648, 214...
P09 Display parameters] [J 6065 Position deviation .. | [0, 4294967295]
Communication parameter ) 6066 Position deviation i. [0, 65535]
POA communication parameters]| ) 6067 The location reach.. | [0, 4294967295]
POE communication auxiliary par| () 068  Position arrival win. [0, 65535]
[6000 group object dictionary] | () 606B  Speed instruction | | [-2147483648, 214...
Usa;;‘.i‘]\n/;\g:ar:lzt;;justment] O 606C Velocity feedback [-2147483648, 214...
P1E identification parameters] O 605D NS Speeq readjﬁ" ‘ 105653301
Spread parameter [0 606E Speed arrives wind. s P [0, 65535]
P20 awliary parameters] ) 606F Zero speed signal t. | [0, 65535]
P21 Fault diagnosis parameters] (J 6070 Zero speed signal ... - 0 0 ms [0, 65535]
P22 second encoder parameters| ) 6071  Target torque = 0 0 % [-7500, 7500]
P23 Virtual IO Parameters] (J 6072 Maximum torque i... - 5000 5000 % [0, 7500]

Stepl: Click on "FW Upgrade.”
Step2: Click on "Disconnect”

Step3:

Step4: Click on "Update Serial Port."
Step5:

Step6:

Click on "Browse" to select the software to be burned.

numbers for P0206 and P0207 match the burned software version.

4.2 Automatic Reciprocal Motion in Position control Mode

Stepl: Click on "Position JOG" to open the function page.

Step2: Set the JOG operation conditions and click "Enable.”

Click on "Burn" and wait for the progress bar to be completed.
Close the IAPLoader software and reconnect to the background to check if the software version

Step3: Long press and hold the forward and reverse rotation buttons to set the limit

positions.

Step4: Set the motion curve.

Step5: Click "Start” to run the trajectory in either the forward or reverse direction.
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= o software hault kmergency|Lancel Factory 7
0sC @Current Loop Tune || & Preset Multi-Pos FRF FRF e paa Stap E Note Versmn
MNormal Install Motion TUNE Monitor Fault Manager Control Tool | Else
e
D o ®
Position instruction Position feedback {encode B Position follower deviatior & DO
on Position JOG = X B
Unit Select
() Encode Unit © userunit (mm) Speed[mmis]
Stepl Enable T
" Speed 60 mm/sfapel o oo o= My
"""""""""""""""" = ’ Enable
Acc-Dec 50 ms[n, 300]
- wvelocity Eilper.
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, - ~
Dec.
Position instruction 20 ms [0.0, 128.0] Tumeth
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, _ ¥ \.
) Long press [ Long press
P-Postiof Current N-Postion = Time[ms]
________________________________ ¢ Apnly > hpply
................................ Step3 Run cury Status .
Distance 24.0000 e
-------------------------------- Max Speed mm/s [1, p100] B
Reciprocate et
Acc-Dec 100 ms [0, 5080]
[\ curve Check Start po... Start ne... 5t
Wating 500 ms [0, 10800] o Y o 22 e
Trigger Sampling Setting Sampling Mode /' DI Selection DO Selection “ Channel Operations . Waveform File Parameters
uction 3 Trigger DO1: 11- Location arrived (Coin)
e o i A it o 1) DO2: 2- Servo Run (Run)

1) DO3: 4- Servo Fault Output (Err..

4.3 Recommended PDO for Each Mode
4.3.1 Recommended Configuration for Cyclic Synchronous Position Mode (CSP)

RPDO TPDO NOTE

6040h: control word 6041h: status word must
607Ah: target position 6064h: position feedback must
6060h: modes of operation 6061h: modes of operation display optical

4.3.2 Recommended Configuration for Cyclic Synchronous Speed Mode (CST)

RPDO TPDO NOTE
6040h: control word 6041h: status word must
60FFh: target Velocity must
6064h: position feedback optical
606Ch: velocity actual value optical
6060h: modes of operation 6061h: modes of operation display optical
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4.3.3 Recommended Configuration for Cyclic Synchronous Torque Mode (CST)

RPDO TPDO NOTE
6040h: control word 6041h: status word must
6071h: target Torque must

6064h: position feedback optical
606Ch: velocity actual value optical
6077h: Torque ActualValue
6060h: modes of operation 6061h: modes of operation display optical

4.3.4 Recommended Configuration for Profile Position Mode (PP)

RPDO TPDO NOTE

6040h: control word 6041h: status word must

607Ah: target position 6064h: position feedback must

6081h: profile velocity must
6083h: profile acceleration optical
6084h: profile deceleration optical
6060h: modes of operation 6061h: modes of operation display optical

4.3.5 Recommended Configuration for Profile Velocity Mode (PV)

RPDO TPDO NOTE
6040h: control word 6041h: status word must
60FFh: target Velocity must
6064h: position feedback optical
606Ch: velocity actual value optical
6083h: profile acceleration optical
6084h: profile deceleration optical
6060h: modes of operation 6061h: modes of operation display optical
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4.3.6 Recommended Configuration for Profile Torque Mode (PT)

RPDO TPDO NOTE
6040h: control word 6041h: status word must
6071h: target Torque must
6087h: Torque slope optical

6064h: position feedback optical

606Ch: velocity actual value optical

6077h: Torque ActualValue optical

6060h: modes of operation 6061h: modes of operation display optical

4.3.7 Recommended Configuration for Home Return Mode (HM)

RPDO TPDO NOTE

6040h: control word 6041h: status word must
6098h: Homing method optical
6099.01h: speed during search optical

for switch
6099.02h: speed during search :

for zero optical
609Ah: Homing acceleration optical
6064h: position feedback optical
6060h: modes of operation 6061h: modes of operation display optical

4.4 Usage of Absolute Value Function

Step 1: Set P0402 to enable the absolute value function, and set it to “1" for absolute linear mode.
Step 2: Perform the initial homing operation
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5. Backup and Restore

S e ] L —— == == = —
o (5_9 ) = Parammeter List || il Install (¥ Speed JOG € Homing ‘=7 Inertia Identity || [~ 10 Monitor Diagr
. =a Function View 10 Identity Position 1OG s Compensate il TUME L1 Parameter & bictic

Add Connect Disconnect . _ _ o _ )
- osc {1} Current Loop Tune || = Preset Multi-Pos FRF FRF

Il Il | 1 |

Create Il Mormal Il Install Il Mation Il TUNE Il Monitor || Fault Mar
[ 1] A 5
=-mm Function view BackupRestore

-48% Wizard

4@ Initialize E—
-1 Dragon Gate d
----- ) Soft Landing . . .
s Settings Backup to Llocal file Lead £ile to Drive
----- & Control Mode
-~ 10 Configuration
----- = Braking Resistor
----- 4 Temperature
----- [ Motor Overload Protection
-+ Monitoring
.1 Parameter Monitoring
1-[5 Other

.- Networking Parameter Debuggin
RS Harameter Backup & Restore

wiEta Totage

Im

il

o

The Backup and Restore page allows you to back up the internal parameters of the drive to a file and restore the

backed-up parameters to the drive.

6. Common issues

1.Fault E019.3 Product Mismatch Fault: Because the motor's rated current is higher than the drive’s rated current.
Solution: It is recommended to replace the drive with one that matches the power current rating.

2. Fault E413.0 Current Calculation Overflow: It caused by excessive motor resistance or inductance, which can lead to
overflow during current loop tuning.

Solution: First, check if the motor power wire are connected properly. Next, verify if the resistance and inductance
settings are correct. If these steps don't resolve the issue, manually adjust the current loop.
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