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Basic explanation

Thank you for purchasing Xinje DF3E series servo driver products.

This manual mainly intrastesthe product information of DF3E series servo driver and MF series servo
motor.

Before using the product, please read this manual carefully and connect the wires on the premise of fully
understanding the contents of the manual.

Please deliver this maalto the end user.

This manual is suitable for the following users

Designer of servo system

Installation and wiring workers
Commissioning and servo debugging workers
Maintenance and inspection workers

Get the manual

Downloadfrom Xinje Official Websit Scan the QR code below for details

www.xinje.com
Path: Service & Support Download
Center

Declaration of liability

Although the contents of the manual have been carefully checked, errors are inevitable, andotve c
guarantee complete consistency.

We will often check the contents of the manual and make corrections in the subsequent versions. We
welcome your valuable comments.

If there is any change to the contents introduced in the manual, please understautdustitter notice.

B

Contact information

main switchboard0510-85134136

Fax: 051685111290

Tell: 400-885-0136

Website www.xinje.com

e-mail: xinje@xinje.com

Address: Floor 4, building 7, creative industry park, No. 100, DiCui Road, Wuxi City

WUXI XINJE ELECTRIC CQ, LTD.  Copyright

Without explicit written permission, this material and its contents shall not be copsetsntitted or used
and the violator shall be liable for the losses causedighits provided in the patent licenaed registration
including dility module or design are reserved.

Jan.2025
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Safety Precautions

Safety Precautions

Before using this product, please read this part carefully and operate after fully understanding the use, safety and
precautions of the product. Please connect the product correctly on the premise of payiaigegitéon to safety.

To ensure safe operation, be sure to comply with the safety labels affixed to the equipment. Do not damage or
remove the safety labels. The details are as follows:

Never fail to connect Protective Earth(PE) teratiReadthe manual and follow tl

Danger safety instructions before use.
High : e
Do not touch the radiator after electrification, risk of scald.
Temperature

ﬁ Indoor Only Please install it indoors vhibut sun and rain.

Problems thatmay arise during product use are basically included in the safety precautions. For other
unmentioned matters, please comply with the basic electrical operating procedures.

Attention to Product Confirmation

1. Do not ingall damaged drives, drives that laspare parts, or drives whose models do not meeg
requirements.

Installation Notes

1. Before installing wiring, be sure to disconnect the power supply to prevent electric shock.

2. It is forbidden to expose thgroduct to water, corrosive gases, flammaghses and other substang
causing electric shock and fire hazards.

3. Do not touch the conductive part of the product directly, which may cause misoperation and malfu

Cautions for wiring

1. Connecttle DC power supply to the dedicated power teats of the drive correctly (connect to DC+ and-pPOo not
connect the driveb6s out-ghasepowessupplynal s U, V, W to

2. Connect the ground wire correctly. Poor grounding may cause electdcksho Use a 2mm] wir

grounding terminal. (Except for DF3B206, which uses a 0.75mma3wire.)

Please lock the fixed screw of the terminal, otherwise it may cause fire.

Be sure to disconnect all external power supply before wirindritaer.

Wiring, please ensure that the encode,lipower line is loose, do not tighten, lest cable damage.

ok w




Safety Precautions

Operation Cautions

y.

N

Do not touch the rotating part of the motor after the driver is running. There is a danger of injury.
Please pagttention to the test run of the motor once, do noheonthe motor with the machine, therd
the possibility of injury.
After connecting the machine, please set the appropriate parameters before running, otherwig
cause the machine out ofrtml or failure.

4. In operation, do not touch the radiatibiere is a risk of scald.

5. Under poweton condition, do not change the wiring, there is a risk of injury.

6. Do not switch power frequently. If you need to switch power many times, pleaseldbmince in 2
minutes.

Maintenance and inspection

1. Do not tokh the inside of servo driver and servo motor, otherwise it may cause electric shock.

2. When the power is started, it is forbidden to remove the driver panel, otherwise it maeleatise
shock.

3. Within 10 minutes of power off, the terminal should not betacted. Otherwise, the residual voltage 1
cause electric shock.

Wiring attention

1. Do not cross the power line and the control signal line from the same pipelire theem together. Th
power line and the control signal line are separated bg than 30 centimeters.

2. For signal line and encoder (PG) feedback line, please usestnatided wire and mutore strande

integral shielding line. For wiring lengtlthe longest signal input line is 3 meters and the longeg
feedback line is 20 meter
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Confirmation on product arrival

Confirmation on product arrival

After the product arrives, please confirm the integrity of the product in the following aspects.

ltems Notes
Does tke product on arrival match thf Please confirm according to the nameplate of servo masid
specified model? servo unit.
Does the servomotor shaft rotate | The servo motor shaft is normal if it can be turned smoothly
smoothly? hand. Servo motors with tkas, however, cannot be turned
manually.

Check the overall appearance, and cHecklamage or scratche

?
Is there any damage* that may have occurred during shipping.

Are there any loose screws? Check screws for looseness using a screwdrive.

Is the motorcode the same with the | Check the motor code marked on the nameplates of the
code in dive? servomotorand the paramet&t3-70on the servo drive.

If any of the above is faulty or incorrect, contact Xinje or an authorized distributor.



1 SelectionOf ServoSystem

1 SelectionOf Servo System

1.1 SelectionOf Servo Driver

1.1.1 Model Name

DF 3E~ 0410Z
Display| Cable type Symbol Specification
DF Servo Drive A Compact drive
7 Servo can directly drive th
brake
Symbol PIEEIGE: SEriEs Cannot directly drive the
brake
3 Series number
Symbol Product series
E Puls@ R85 CANopen Symbol Rated output current
EtherCAT(Not in 06 BA
C .
production
10 10A
Symbol Rated output power 20 20
02 200w 40 40A
04 400V
07 750N
15 1.5KW

1.1.2 Nameplate Description

XINJE SERVO DRIVER

Product o~
——» MODEL: DF3E-0720Z P20 (pass) ——
Model (&) QC PASS
DC INPUT AC OUTPUT
Rated 24VDC 255A | 3PH 0~17VAC 20A 0.5KW
——» 48VDC255A | 3PH 0~33VAC 20A0.75KW «+————Rated Output
Input 70VDC 17.5A | 3PH 0~50VAC 20A 0.75KW

Standard Number:(refer-to-61800-5-1-Table-48)
MOTOR CODE:50F7/58F7

Hardware
I Il € € Gromer3) «—— versiorFirmuare
roduct Senal__> QAFFFFRREERRRRRE Version

Number

No. 816, Jianzhixi Road, Binhu District, Wuxi City, Jiangsu Province ~ MADE IN CHINA




1 SelectionOf ServoSystem

1.13 Description Of Each Part

Power LED and alarm LE
Enable LED and Can communication L

CN1: RS232 po

[2] =]

CN2: signal 10 po

[ @l [ [l
(5] [=] [=] 3]

CN3: communicatic
encoder feedback

]
-
=7

I

=

T I CNQO: Type ECANOpen&RSI&E
Type GEtherCAT

=

Powercable ouput

DIP switct

] EDDDDDDDDJ

[—————

j
j
%
CN4: power supply inpl ——— % I
E |
%
E
%

this driver has no panel, so irct operate the panel. It needs to connect the cable of
seno DB9 with USB, and use the Xinje servo software.

Description of status indicator light:

Name Meaning Light Color Status Meaning
PWR Power Indicator Green Green on: Drive powered onGe off: Drive powered off
RUN Enable Indicator Green Green on: Servenable ONGreen off: Servo enable OFF
) Red steady on: Servo alarmRed flashing: Need to power
ERR Alarm Indicator Red
cycleRed off: No servo alarm
CAN Communication Green steady on: Communication abnormalGreen fast flash
BUS ) Green o o
Indicator Communicatn normalGreen off: No bus communication

1.14 Performance specification

Servo unit DF3E series servo driver

Applicable encoder Standard: 1-bit communication encoder

Input power spply DF3EI I T T : single phase DC48V
Three phase full wavectifying MOSFET controlled sine currer|

Control mode X
drive mode

Using temperature | -10~+4G
Storage temperature| -20~+603
Environment Below 9Q RH (no condensation)

Using
condition

3
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humidity
Vibration resistance | 4.9m/g
Structure Vertical or horizontal instadtion

1.15 Electrical specifications

Drive Continuous | Maximum | Power supply Power Cooling
Drive model power | output curren output input current supply method
(kW) (A) current (A) (A)
24 6
DF3E0206 0.2 48 6 6 Self-cooling
60 4.5 DC24-60V
24 10 (48V)
DF3E0410A 0.4 48 10 10 Selfcooling
60 8
24 13
DF3E0410 0.4 48 13 10 Self-cooling
70 9
24 13
DF3E-0410Z 0.4 48 13 10 Selfcooling
70 9
24 25.5
DF3E0720 0.75 48 255 20 D(iig'\z)ov Selfcooling
70 17.5
24 25.5
DF3E0720Z 0.75 48 255 20 Selfcooling
70 17.5
24 38
DF3E1540 15 48 38 40 Selfcooling
70 26

m The data irthe electrical specifications are all currents at 48V power guppl
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1.2 ServoMotor Selection

1.2.1 Model Name

ME3S™ 60C S30BZ 17504
Display Power
Series Inertia 02 200/
MF3S Low inertia motor 04 400N
MF3H High inertia motor 07 750V
High inertia short
MF5H body 15 1.5KW
Display Frame size Display Voltage level
60 60flange 5 48V
80 80flange
130 130flange Display Plug type
Display Encoder type 1 AMP plug
C Magnetic encoder 2 Aviation plug
Display| Encoder accuracy Display Poweroff brake
S Singleturn 17-bit
M Multi-turn 17-bit 4
Display| Rated spee@pm) Display Keyway, oil seal
30 3000 B With keyway, with ol
seal

1.2.2 Description of each part

Encoder

Output Shaft (Drive Shaft)
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1.3 Cable Selection

1.3.1 Model name

A Encoder cable

CP-SPM-01
Display Cable type \— Display| Length (M)
CP Normal 01 1
CPT High flexibility 02 2
03 3
Display Plug type 05 5
SP 9-core amp plug Display|  Plug type
SV | 7-core waterproof aviation plug M No battery box
SC | 10-core small aviation plug BM | With battery bo
A Power cable
CM-P15-01
Display Cable type Q \— Display | Length (M)
CM Normal 01 1
CMT High flexibility 02 2
03 3
05 5
Display Plug type
P 4-core amp plug Display | Diameter(nmy
v 6-core waterproof small aviation
plug 07 0.75
L 4-core small aviation plug 15 15
20 20

A Brake cable explanation

The cable model for motor/brake motor: ®B3length (common material) /CBP03length
(high flexible material).

Suitable for 130 flange brake noo$, reqgires optional integrated power and brake cable model:
CMB-XL-60-Length.

The standard wiring length of Xinje cable is 1m, 2m, 3m and 5m.

5

Cable selection configuration details can be found in AppendixSélection Corifuration
Overview Table.
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A CANopen Communication Cable Model

J NL. CAL 2

Display Name ' Display Length (m)

3 General Term for Product oP3 0.3

Matching Cables
2 2
Display Name
Displ T
N CAN sPay ype

Blue Cat 5e Ethemet
Cable

CA

m At present, the lengths of the communication cables are 0.3 meters and 2 meters.

1.3.2 Description of each part

A Encoder cable

(2) Pin definition of encoder on servo driver side

Pin definition
Definition No. Definition
5V 4 /
GND 5 485-A
/ 6 485B

Connector appeara@ac

Z
o

WIN |-

(2) Cable connection of encoder on motor side

Pin definition
Definition
Battery +
Battery-

Shielded cable

485A

485B
/
5V

GND

/

GND
Battery +
Battery-

485-A

485B

5V
Shielded cable

Motor Model Connector pins

Z
o

NO|OR|WINIFPOONOOORAWIN|F

MF3-60 Frame B1 MotorMF®0 Frame 4
B1 Motor

ol

MF3-60, 80 Frame B2 MotorMFBO @ @ @
Frame B2 Motor
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Pin definition
Definition
/
5V
GND
485-A
485B
Battery +
Battery-
/
/
Shielded cable

Motor Model Connector pins

MF3-130 Frame B2 Motor ® 6 6 O
® ©

- e

Battery box description:

(1) The encoder including the cable definition of battery +, batteryor the absolute motor, and the
non-absolde motor cable has no such pin.

(2) Only thecable of absolute aue motor has external battery box, which contains a 3.6V/2.7Ah large
capacity battery, and has the function of replacing batteries when power cut. The using life is more than two
years. Plese refer to chapter 4.6.2 change battery.

A Power cable

(1) Pin defintion of power cable on servo driver side

Pin definition
Motor Model Connector appearanc Color Definition

Brown U

Black Y

Non-SmaltSize LowVoltage Servo Driver| ? Blue W
Yellow-green PE

Brown U

Black Y

SmallSize Low-Voltage Servo Driver Blue W
Yellow-green PE

(2) Power cable connection on motor side
Motor Model Connector pins Pin defmltlor? "
No. Definition

e 1 U

MF3-60 FrameB1 MotorMF5-60 Frame 1 d 2 W

B1 Motor 3 ) 4 3 v
4 PE

1 U

MF3-60 Frame B2 MotorMF30 Frame o 2 W

B2 MotorMF5-80 Frame B2 Brake @ @ @ 3 v

MotorMF5-80 Frame B2 NoiBrake Motor

4 PE

1 9]

@ @ 2 W

3 V

MF5-80 Frame B2 Brake Moto @ ® @ 4 PE
® 5 BK+
6 BK-
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Pin definition
Motor Model Connector pins .
P No. Definition
o 1 PE
2 U
MF3-130 Frame B2 Motor ® o ® 3 V
4 W
(3) Brake cable connection
Motor Model Connector pins Pin deflnltlon_ —
No. Definition
1 BK+
the brake motor ' > BK-
Brake pins:

The cable including BK pin is used for the beakotor. The cable of the ndmake motor has no BK pin.



1 SelectionOf ServoSystem

1.4 Seection Of Other Accessories

When the servo motor is driven by the generator mode, the power returns to the servo amplifier side, which
is called regenerative power. The regenerated powaserbed by charging the smooth capacitor of the
servo amplifier After exceeding the rechard®a energy, the regenerative resistance is used to consume the
regenerative power.

The servo motor driven by regenerative (generator) mode is as follows:

The deeleration stop period during acceleration and decelerationtapera
Running vertically andaally;
When the external load drives the motor to rotate.

A Associated Parameters

. . ) Setting ) Take
Parameter Meaning Factory Setting Unit Modify
Range Effect

Discharge resistor power
protection modeO:
Cumulative dischargertiel:
P0-24 Average power mode 12: 0 - 0~2 Servo | Immediate
Average power mode 2 (no
optimized, not

recommended)
Discharge resistor power | Set according i
P0O-25 w 1~65535| Servo | Immediate
value to model
. . Set according )
P0-26 Discharge resistance value t0 model o] 1~50 Servo | Immediate

14 Hardware Wiring

Hardware Terminal Notes Wiring Diagram

RB
DC+/RB+a RB- External Resistor
DG/RB

2] Recommended Specifications for Brake Resistors

) Built-in Brake Exterral Breke Resistor External Brake Resistor
Servo Driver Model ) )
Resistor (Recommended Resisice) | (Recommended Power
DF3E0206 10q Over100W
DF3E0410A 10q Over100W
DF3E0410 Z~ / 10q Over100W
DF3E0720 Z~ 5q Over100W
DF3E1540 3.5 Over200W

10
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The smaller the resistancalue, the faster the discharge; however, an excessively
value may cause the resistor to break down. Therefore, when selecting a resistc
get as close to the lower limit as possible,dmhot go below it.

When wiring, use higitemperature igstant and flameetardant wires, and ensure tf
the surface of the brake resistor dnescome into contaetith the wires.

For MF series motors, rapid start/stop or frequent forward/reverse operation will
the motor to feed back charge, leading &an increase in bus voltage. This typice
triggers the ED30 alarm. Therefore, it is recommended to connect an external
resistor in working conditions involving rapid start/stop.

11
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15 Peripheral Component Seletion

Peripheral Applicable

Description
Components Models

Used for circuit overcurrent protection: When the current exceed
Fuse All rated value for a certain period, the internal metal wire of the
melts, cutting off the circuit to prevent equipm danage or fire.

Integrates overload and shaitcuit protection functions
Automatically trips to open the circuit when abnormal currents (

Circuit Breaker All o i )
overcurrent, short circuit) are detected, protecting lines
equipment.

Magnetic Controls the on/off ofite main circuit via an electromagnetic cq
g All suitable for scenarios such as frequent start/stop of motorg
Contacor

high-power loads.
Suppresses electromagnetic interference (EMI) between the |

EMC Filter All ; i
grid and egipmen.
Absoibs commormode noise in cables through hifyfequency
Ferrite Core/Clip All impedance characteristics, suppressing electromagnetic interfe
(EMI).
151 Fuse
Driver Ratedt | Maximiim Recommered Specifications
Servo Driver Model | Power Current Current | Manufa Reise
Model Current
(kw) (A) (A) cturer (A)
DF3E-0206 0.2 6 18 AFT20A60VS 20
DF3E0410A 0.4 10 30 AFT20A60VS 20
DF3E0410 0.4 10 30 AFT20A60VS 20
DF3E0410Z 0.4 10 30 Vicfuse | AFT20A60VS 20
DF3E0720 0.75 20 60 ANL40A80VDCMS8 40
DF3E-0720Z 0.75 20 60 ANL40A80VDCM8 40
DF3E1540 1.5 40 120 ANL60A80VDCMS8 60
1.5.2 Circuit Breaker
. . Recommended Specifications
. Driver Rated Maximum
Servo Driver Model Power (kW) | Current (A)| Current (A) Manufact Model Rated
urer Current (A)
DF3E-0206 0.2 6 18
DF3E0410GA 0.4 10 30
DF3E0410 0.4 10 30 Chint
DF3E0410Z 0.4 10 30 Electric NB1G-63 63
DF3E0720 0.75 20 60
DF3E0720Z 0.75 20 60
DF3E1540 1.5 40 120

12
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15.3 Magnetic Contactor

Rate Maximum Recommended Specifications
i Driver Rated
Servo Driver Model Current Current | Manufact
Power (kW Model Current
(A) (A) urer (A)
DF3E-0206 0.2 6 18
DF3E0410GA 0.4 10 30
DF3E0410 0.4 10 30
DF3E04107 0.4 10 30 TENCE | Tecres11 | 65A
DF3E0720 0.75 20 60
DF3E0720Z 0.75 20 60
DF3E1540 1.5 40 120
154 EMC Filter
Driver Rated Maximu Recommended Specifications
Servo Driver Model| Power Current | m Current MEntiae Vodel Raicd
(kw) (A) (A) turer ode Current (A)
DF3E-0206 0.2 6 18 0 Qi m QMN10M4-S 10
DF3E0410GA 0.4 10 30 Testing QMN10M4-S 10
DF3E0410 0.4 10 30 (Dongg QMN10M4-S 10
DF3E0410Z 0.4 10 30 QMN10M4-S 10
DF3E-0720 0.75 20 60 uan) - "OMN20M4-S 20
DF3E0720Z 0.75 20 60 Co,, QMN20M4-S 20
DF3E-1540 1.5 40 120 | Limite d | QMN40M4-S 40

15.5 Ferrite Coreand Ferrite Clip

The ferrite coe is typically installed near the input or output side of the driver, and it is recommended to
mount it as close to the driver body as possible.

When configured on thiaput side, its core function is to eliminate daotive electromagnetic interference
in the power supply lines. When installed on téput side, it can effectively suppress hfggguency

radiated interference generated during driver operation and simultaneously reduce parasitic currents in the
motorbearirgs.

For abnormal leakage currgoitenomena occurring under specific working conditions and electromagnetic
interference issues affecting control signal lines, toroidal ferrite cores or ferrite core assemblies with clips can
be adopted for targetecetitmein The former is suitable for witing installation, while the latter facilitates

quick deployment on cables.

' Bl Ratedl R aimim Recommended Specifications
Servo Driver Power | Current | Current | Manufac Dimensions (Legth x
Model W A A wrer Model Outer Diameter x
(kw) (A) (A) Inner Diametermm)

DF3E-0206 0.2 6 18
DF3E0410A 0.4 10 30 it
DF3E0410 0.4 10 30 '\T"géﬁ:gl DY644020H | 64x40x20
DF3E0410Z 0.4 10 30 ogy Co DY805020H | 80x50%20
DF3E0720 0.75 20 60 Ltd. ”| DYR-130B 32.0x31x13
DF3E-0720Z 0.75 20 60
DF3E1540 1.5 40 120

13
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2 Installation Of Servo System

2.1 ServoDriver Installation

2.1.1 Installation site

Please install it in the installation cabinet without sunshine or rain.
Do not use this product near corrosive and ftahle gas environments such as hydrogaiifide,
chlorine, ammonia, sulfur, chlorinated gas, acid, alkali, salt, etc.
. Do notinstall in high temperature, humidity, dust, metal dust environment;
No vibration place.

2.1.2 Environment condition

ltem Descrigion
Storage Temperature -20~60C
Operading Ambient Temperatur{ -10~40C
Storage Humidity 20~90%RH (norcondensing)
Operating Ambient Humidity | 20~90%RH (norcondensing)
Vibration Resistance Not more than 4.9m/s?
Altitude Not higher than 1000m; deratdenexceeding 1000m (1% derating
per 1®m increase)

2.1.3 Installation standard

Be sure to comply with the installation standard in the control cabinet shown in the figure below. This
standard is applicable to the situation where multiple servo drweisstalled side by side in the contro
cabinet (hereinafter referred to as "when installed side by side™).

Fan Fan Fan over 50mm

over 50mm

‘ ! | ! | ! over 30mm
over 10mm over 10mm over 10mm

over 50mn

14
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A Servo Drive Orientation
Install the servo drive perpendicular to the wall so the front panel containing connectors faces outward.
A Cooling

As shaevn in the figure above, allow slidient space around each servo drive for cooling by cooling fans or
natural convection.

A Side-by-side Installation

When install servo drives side by side as shown in the figure above, make at least 10mm betwdeasand at
50mm above and below each semhive. Install cooling fans above the servo drives to avoid excessive
temperature rise and to maintain even temperature inside the control panel.

A Environmental Conditions in the Control Panel

Servo driver working ambig Temperature-10~403
Humidity: 90%RH or less

Vibration: 4.9m/3

Condensation and Freezing: None

m Note: when installing horizontally (mask facing the operator), it needs to use the
provided by our company (see chapter 2.4 the outline diowensf servo dver).

15
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2.2 ServoMotor Installation

MF series servomotors can be installed either horizontally or vertically. The service life of the servomotor
can be shortened or unexpected problems might occur if it is installed incorrectly ornapanopriate
location. Follow these installation instructions carefully.

A\ CAUTION

I The end of the motor shaft is coated with antirust. Before installing, carefully remove all of the p
using a cloth moistened with paint thinner.
2 Avoid getting thinneon other pag of the servo motor.

Antirust

2.2.1 Environment condition

When used in places with water droplets or oil droplets, the protection effect can be achieved through the
treatment of motors. However, in order to seal the through part of thepbbase specifyhte motor with oil
seal. Connectors should be installed downward.

Through pa of the shaft

—

MS series servo motors are for indoor use. Please use them under the following installation conditions:

ltem Description
Use ambient temperature | -208 ~6(3 (relative humidity)
Use ambent humidity -108 ~4® (no freeze)
Storage temperature 20%~90%RH (no condensation)
Storage humidity 20%~90%RH (no condensation)
Protection level IP66

2.2.2 Installation cautions

ltem Description
p Before installation, please wigbe "rustproof agent" of the extension end

the servo motor shaft, and then do the relevaniomesif treatment.

Antirust treatment

16
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Item

Description

Encoder cautions

p It is forbidden to impact the extension end of the shaft during installg
othewise the internal encoder will lioken.

p When the pulley is installed on the servo motor shaft with keyway, the
hole is used at the end of the shaft. In order to install the pulley, the dma#iled
nails are inseed into the screw holes ohe shaft, the washer is used om
surface of the coupling end, and the pulley is gradually locked with the nut.

p For the servo motor shaft with keyway, use the screw hole at the end
shaft to install. For shaft witholeyway, friction coupling osimilar methods arg
used.

p Whenthe pulley is dismantled, the pulley mover is used to prevent the bg
from being strongly impacted by the load.

p To ensure safety, protective covers or similar devices, such as pull@/eih
on shaft, are instaltkin the rotating area.

Centering

p When installing the servo motor, make it conform to the centering acc
requirement shown in the picture below. If the centering is inadequate, vib
will occur, and sometimes the baw and encoder may be dagea. When
installing the couplingplease do not directly impact the motor shaft, otherwisg
encoder installed on the opposite side of the load shaft will be damaged.

The maximum and minimum deviations are less than 0.03mm (rota
with the coupling) measured at four locations in a circle.

/
\

- gi R 25),

The maximum and minimum deviations are
than 0.03mm (rotated with the coupli
measured at four locations in a circle.

Installation direction

p Seavo motor can be installed in horizontal orti@l direction.

Oil and water
solutions

When using in places where water droplets are dropping, please use it on tk
of confirming the protection level of servo motor. (except for the ghedtugh
patt) When oil droplets will drip into the shatirough part, please specify t
servo motor with oil seal.

Shaft Penetratio

/ Part

N
U

Conditions for use of servo motors with oil seals:
p Make sure the oil level is below the lip of the oil seal when using.
p Please use the oil seal to keep the splash of oil droplets in good condition.

17
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Iltem Description
p When the servo motor is iradled vertically upward, please pay attention no

oil accumulation on thlip of the oil seal.

p Do not "bend" or apply “tension” to the wire, especially the core of the g
Stress state of cabld line is 0.2mm or 0.3mm, very thin, so when wiringifig), do not make it to
tight.

For the connetor part, please pay attention to the following items:

p When connecting the connector, please make sure that there is no foreigrn
such as garbage or metal sheets in theexnon

p When connecting the connector to the servo motor, it is necdssamynect the
connector from the side of the main circuit cable of the servo motor first, ar
grounding wire of the main cable must be connected reliably. If one side
enmder cable is connected first, the encoder may fail due to the pot
difference between PE.

p When wiring, please make sure that the pins are arranged correctly.

p Connectors are made of resin. Do not apply shock to avoid damagir
connector.

p When carying out the operation under the condition that the cable ren
connected, it is necesyatio grasp the main body of the servo motor. If only
cable is seized for handling, it may damage the connector or pull the cable of
p If bending cable is usedull attention should be paid to the wiring operation
stress should not be appliedttee connector part. If the stress is applied to
connector part, the connector may be damaged.

Processing of
Connector Part

2.2.3 Installation environment

Do not use this product near amsive and flammable gas environments such as hydrogen sulfide,
chlorine, ammonia, sulfur, Wrinated gas, acid, alkali, salt, etc.

In places with grinding fluid, oil mist, iron powder, cutting, etc., please choose motor with oil seal.

A place away from re sources such as stoves;

Do not use motor in enclosed environment. Closed environmenteadlto high temperature and
shorten service life of motor.

18
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2.3 ServoCablelnstallation

DF3E series servo motor adopts communication encoder, which may caestionimfluence due to
improper use andnvironmentafactors. When installing power datandencoder cable, please pay attention
to the following instructions.

2.3.1 Cable selection

Our regular cable materials include ordinary cable and high flexible.cahe adapter cable connector for
motors with 80 flange dessis divided into aviabn plugand amp plug.

The cable selected ltlge customer needs to define the operating conditions on site.

If the cable is used in general occasions, please selecttahle from other manufacturers (2.3.2
specifications of Xinje cable) in strict accordanvith the specifications given by Xinje. If the cable is used
in unconventional occasions, please select the cable according to the actual working conditiomgeadoe s
to the existing specifications of Xinje.

1. In normal situations, the following mints should be noted:

For pulse command signal cable, please ensure wiring less than 3m.

The encoder cable shall be within 20 meters. It is recommended to setéat spile if it is more than

20 meters. The wire diameter of encoder cable depends tentite of encoder cable used on site. The
longer the cable is, the greater the wire resistance is, and the more severe the voltage attenuation or
signal distortions, which is likely to cause pulse loss or no signal can be detected. Therefore, in general
thecustomized special cable should be selected if it is more than 20 meters.

The power cable diameter depends on the current condition of the motor. Generalige thiameter is

1/10 of the maximum current of the motor. For example, the maximummtofriae motor is 60A, and

the wire diameter of 6mmis selected.

In case of interference, it is necessary to separate strong and weak current. It is recommended to
separate power cable from encoder cable and signal cable.

Ensure the correct groundingsevo driver and servo motor. The grounding resistance is not more than

4 q, and the grounding depth is more t hamrel@m. It
40mm diameter galvanized steel pipe;

If the customer makes the wire by himself, table specification please refer to chapter 2.3.2 Xinje

cable specification, the welding reliability shall be ensured when making the wire to avoid false welding,
bridge connection, wrong welding, missing welding, etc., and the continuity of both ettdés able

can be tested after the welding is completed.

2. In unconventional occasions, the following items shall be noted:
(1) Occasions of dragging and bendingleab

Do not bend the cable or bear the tension. As the core diameter of signal cabl@i&ramiyor 0.3mm,
it is easy to break, please pay attention to it when using.

When the cable needs to be moved, please use flexible cable. Ordinary cable is easyrtaded after
long-term bending. Small power motor (motor below 80 flange) with its catie can not be used for
cable movement.

When using cable protection chain, please ensure that:

& The bending radius of the cable is more than 10 times of thediateeter of the cable;

The wiring in the cable protection chain shall not be fixed or bundielg the two immovable
wires end in the cable protection chain shall be bound and fixed,;

Do not twist the cable;

The duty cycle in the cable protection e¢hahall be less than 60%;

Do not mix the cables with too big difference in appearance. The thinwvili be broken by the
thick wire. If it is necessary to mix the wiring, partitionvie is arranged in the middle of the

<=

N <<
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cable.

End of
cable

(2) Greasy and humid occasions

It is recommended to select cable with #aia plug as connector instead of AMP interface cable.

It is necessary to make corregpong protection (glass glue/insulating cloth binding, etc.) forue
AMP interface cable on site.

Use special cable.

5

(3) Interference, high current / high power ag@ans (such as welding equipment)

Use the shortest connection length of command iapdtencoder wiring and other connection cables.
Thick wire shall baused for grounding wiring as far as possible (above 2.0mm 3

Please use noise filter to prevent Rfteiference. When using in the civil environment or in the
environment with strong paev interference noise, please install the noise filter on the iigriog the
power line.

To prevent the wrong action caused by electromagnetic interference, tharfglib@atment methods
can be adopted:

Install the superior device and noise filter near the servo drive as far as possible.

Install surge suppressor tre coil of relay, screw tube and electromagnetic contactor.

Please separate the strong and weak cucedniés and keep the interval mbre than 30cm when
wiring. Do not put in the same pipe or tie together.

Do not share power with welding machimkscharge processing equipment, etc. When there is a
high frequency generator nearby, install noise filtetheninput side of the poweable.

< <D

(4) Low / high temperature

Select cables (special cables) that meet the use conditions.

2.3.2 Xinje cable gecification

1. Material composition of Xinje cable

Cross section of cable (encoder, power cable), corresponirgduction of wire skinmaterial, wire
diameter, wire core material shielding material, etc.

shield sleeve material PVC

insulation material PVC insulation material PVC

yellow wire is ground wire: same to L ,
Wire diameter material: bare copper

other wire diameter or smaller
Unit: mmZ&AWG
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shield sleeve material PVC

insulation material PVC Weave 1. density >88%

red black wire diameter 0.3mm? 55 o = s
2. material: tinned soft tin wire

tinned copper wire

blue green twisted pair diameter aluminum foil
0.2mm? tinned copper wire
2. Cable diameter specification
= CElBEpE Encoder cable Power cable
ower
100W 4*0.2mm#2*0.3mm? 4*1.5mm?
200w 4*0.2mm#2*0.3mm?2 4*1.5mm?
400W 4*0.2mm32*0.3mm? 4*1.5mm?
7500V 4*0.2mm#2*0.3mm?2 4*2.0mm?
3. Cable performance specification
Cable Performance
SpecificationsCable Perimance Cable Installation Specifications
Cable Type Specifications
Temperature ' e Mobile Instalation
Resistance Voltage Resistance |stalation
Standard Cabl{ -20 ~80 2000V/min /
95 * D -
Highly Flexible 2270t stroke D2mea
gé/able 20 ~80 2000V/min mi I 1ion cycl es;
RO10D, then NO5

D refers to the finished cable diameter, R refers to Hemding radius, and N refers to t
bending cycle resistance.
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2.4 ServoDriver Dimension

A DF3E-020G, DF3E-0410A unitEmm
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A DF3E-1540 unitE mm
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25 ServoMotor Dimension

A 60series motor without brake installation dimensions

unit: mm

4-h5.50
gy 1 ; _~h70
c | j
o Qo
Ty Bt
] 0|
W M5 e 200 | =
3
8
119:99 3080.50 123,50 G 60
Motor type Motor model LA Inertia Matched driver
Non-brake type MF3H-60CS/CM30B1502 86.2 S _
High inertia MF3H series
Brake type MF3H-60CS/CM30&.1-502 117.2
Non-brake type MF5H-60CM30B1502 66.9
High inertia MF5H series
Brake type MF5H-60CM30B21-502 93.7
Non-brake type MF3S60CS/CM3®B1-504 123.50 o _
Low inertia MF3Sseries
Brake type MF3S-60CS/CM30&1-504 155.50
Non-brake type MF3H-60CS/CM30B1504 110 o )
High inertia MF3H series
Brake type MF3H-60CS/CM30&1-504 141
Non-brake type MF5H-60CM30B1504 82.9 S )
High inertia MF5H series
Brake type MF5H-60CM30B21-504 109.65
A 80 series motor without brake installation dimensions unit: mm

4-h6.5
R i i E—
| o ‘ =
) oo
S I\HI — ‘
0w
g 25~ | S:E=
(.o T
3
0 8
15501 3580.5 LA G 8o
Motor type Motor model LA Inertia Matched driver
Non-brake type | MF3S-80CS/CM30B2507 122 o ]
Low inertia MF3Sseries
Brake type MF3S-80C3CM30BZz2-507 155
Non-brake type | MF5H-80CM30B2507 85.7 o _
High inertia MF5H series
Brake type MF5H-80CM30BZ2507 117.6
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2 InstallationOf Servo System

A 80 series motor with brake installation dimensions unit: mm
115.1
85.3
‘ @ | ﬁki o] h6.5
o e 05 | ! L
o 'lrs(]) ~TA
(5] () _JA
25
3 8
35 121.9
Motor type Motor model LA Inertia Matched drive
Non-brale type | MF5H-80CM30B2512 121.9 o _
High inertia MF5H series
Brake type | MF5H-80CM30BZ2512 153.8
A 130series motor without brake installation dimensions unitE mm
N,
e o
Ho| <
N N{
— N :
() © %)
=z (&)
° S 40"
\
1g0-00 577125
010 57=20. 5 LA
Motor type Motor model LA Inertia Matched driver
Non-brake type | MF3S-130CS/CM30B2515 140 o )
Low inertia MF3Sseries
Brake type MF3S-130CS/CM30BZ2515 168
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3 Wiring Of ServoSysten

3 Wiring Of Servo System

Servo driver interface wiring recommended wire, as shown in the following table

_ Power cable uvw Encoder Groulﬂ Ground SeeaEiE)
Servo driver . power @hbe cable cable © Screw :
diameter . : ; ; Grounding
model . diameter diameer diameter Size ToraueN¥ m
mimé mmne? mié mm q
DF3E0206 0.75 0.75 02 7 ~ 0.75 M4 0.54
DF3E0410 2.0 1.5 02 9 ~ 2.0 M4 0.54
DF3E0720 2.0 2.0 02 7 ~ 2.0 M4 0.54
DF3E1540 2.0 6.0 0.2 10 - 2.0 M4a M5 0.54
., Please do not cross power wires and signal wires from the same pipeline, henti
together. When wiring, please keep the power wire and signal wire more than 30 ci

For the signal wire and the feedback wire of thecoder (PG), please use t
multi-stranded wire and the muttore stranded integral shielding wire.
For wiring length, the longest instruction input wire is 3m and the longest PG fee

wire is 20m.
Even if the power supply is off, there may stilldgigh voltage in the servo unit. Plee

do not touch the power terminal temporarily (10 minutes).
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3 Wiring Of ServoSysten

3.1 Main Circuit Wiring

3.1.1 Servo driver terminal arrangement

ERR
BUS

Power and alarm LED indica
Enable and CANbus LED indica

CN1:RS232port

CNZ2: signal I/Oport

CN3: encoder feedba

=
=
—

I

CNO: Type ECANopen&RS48
Type GEtherCA1

CN4: power input and pow
cable output

DIP switck

T — r r ‘
EDDDDDDDDJ GEE

 ———]
C ]

—_—
==r=
\
]
—

3.1.2 CN4 Terminals

A DF3E-0410(2/0720(2)

o According to the order from top to bottom, the main circuit terminattfans are as
follows:
Terminal Function Explanation
v o] .
. Power supply input 5
0 DC+, DG of main circuit DC24V-70V
Re- u,V,Ww, PE Motor connection |~ nect to the motor
oc 6] terminal
DC+RB+ . RB+ RB- External Connect regenerative resistor between RBd a
re 1) ' regenerative resisto| RB-, PG-25= power value, PQ6= resistor value
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3 Wiring Of ServoSysten

A DF3E-154Q, DF3E-0206, DF3E-041GA

PE @ According to the order from top to bottom, the main circeitminal functions are a
W :@: follows:
v E Terminal Function Explanation
= Powersupply input
u @ DC+a DC of main circuit DC24V-70V
RB- :
E S OUS AAS Motor connection
be. E Ua Va Wa PE terminal Connect to the motor
re+oCr | O .| Connect regenerative resistor betw&B
o RB+a RB- iﬁgg?l regenerativs and RB, PO-25= power value, RQ6=
resistor value
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3 Wiring Of ServoSysten

3.2 Control Terminal D escription and Wiring

3.2.1 Dexription of Control Terminals

3.2.1.1 Description of CN2 Terminal

A DF3E-0410(Z) DS3E0720(Z)f DF3E-0410A| DF3E-0206

CN2I" DF3E-0410/0720/041\ /02062

CN2I" DF3E-0410Z/0720E

SI3 SI3
Sl4 +24VS
+24V +24V
SO1 SO1
S0O2 SO2
S0O3 S0O3
COM COM
- GNDS
Name Description Name Description
P- Pulse SI3 Input Terminal
Sl4: Input Terminal (NofBrake
P+5V Pulse+5V SI4/+24VS | Version)+24VS: Brake Output +24VS (Brake
Version)
P+24V Pulse+24V +24V Input +24V
D- Direction SOL Output Terminal
D+5V Direction+5V SO2 Output Terminal
D+24V Direction+24V S03 Output Terminal
Si1 Input Termnd COM Output Common Terminal
. -: Empty Terminal (NofBrake Version)GNDS
Sl2 Input Terminal -/GNDS Brake Output V (Brake Version)
A DF3E-1540
CN2l" DF3E-1540
Sl4
+24V
So1
SO2
SO3
COM
1 V-REF+
V-REF-
Name Description Name Description
P- Pulse Sl4 Input Terminal (NorBrake Version)
P+5V Pulse+5V +24V Input +24V
P+24V Pulse+24V SO1 Output Terminal
D- Direction S02 Output Terminal
D+5V Direction+5V SO3 Output Terminal
D+24V Diredion+24V COM Output Common Terminal




3 Wiring Of ServoSysten

Name Description Name Description
SI1 Input Terminal V-REF+ External Speed Analog Differential Input +
SI2 Input Terminal V-REF External Speed Analog Differential Input
SI3 Input Terminal - -: Empty Terminal (NofBrake Version)

3.2.1.2 Desciiption of CN3 Terminal

CN2 Encoder Body SideThe encoder socket terminals are shown in the figure below:

i

[

2 46
/1
135

No. Definition
1 5V
2 GND
3 /
4 /
5 485-A
6 485B

3.2.1.3 Definition of DIP Switch

The communication station number of the {enltage sevo is adjusted via DIP switches SV®INV6

(excluding DF3ED410A and DF3E0206)

Station Number | SW1 SW2 SW3 SW4 SW5 SW6
1 ON OFF OFF OFF OFF OFF
2 OFF ON OFF OFF OFF OFF
3 ON ON OFF OFF OFF OFF
63 ON ON ON ON ON ON
64 OFF OFF OFF OFF OFF OFF

The communication station number of the {ealtage servo is adjusted via DIP switches S8¥¥4 (for

models DF3ED410A and DF3E0206)

Station Number SW1 SW2 SW3 SW4
1 ON OFF OFF OFF
2 OFF ON OFF OFF
3 ON ON OFF OFF
15 ON ON ON ON
16 OFF OFF OFF OFF

SW7 and SW8 control whether the internal RS485 terminal resistor is enabled (not applicable to models
DF3E041GA andDF3E-0206)

RS485 Internal Terminal Resistor

SW7=0ON

SW8=0ON

Open

SW7=0OFF

SW8=0FF

Close

SW9 ard SW10 control whether the internal CAN terminal resistor is enabled (not applicable to models

DF3E0410A and DF3E0206):

CAN Internal Terminal Resistor

SW9=0ON

SW10=0ON

Open

SW9=0OFF

SW10=0OFF

Close
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3 Wiring Of ServoSysten

m ModelsDF3E-0410-A andDF3E0206 are not equipped with internal termination resistor
required, please contact the product's agent, local office, or the sales department «
Corporation in a timely manner to purchase the component.

3.22 Wiring of Control Terminals

3.22.1 Pulse signal

The interface circuit for opecollector/differential signal pulse input is shown in the wiring diagram below:

Open collector (24V voltage) Differential mode (5V voltage)
PLC, CNC and SCM servodriver PLC, CNC and SCM servo drive

Yo a p. PUL- P-
DIR-

o
PUL+ p+sv 1M j

D-

) 7;777 }
DIR+ D+5V U ___]

- [+2av, P24y

J I R=3.3K&
Y D-
< comL Eg:

Tk ’
i

D+24

YV — | N ov S
oV R=3.3Ka

N

When theuppe-level device adopts opemliector| YWhen the uppelevel device adopts SV differentic
output, this connection method shall be used. PI| Signal ouput, the connecon method shown in th

note that P+5V and D+5V should be left floating. | diagram shall be used. Please note that P+24V
D+24V should be left floating.

Pulse Input Specifications

Pulse Specifications Input Type Maximum Input Frequency
P-, P+5VD, D+5V 5V Differential Input 500kHz
P-, P+24VD-, D+24V 24V OC Input 200kHz
. To improve antinterference performance, twiststlielded cables must be used, and
m length of command signal cables is recommended to be within 3m. It is recomn
that the shialing layer be conrt ed t o the controlleréd
properly grounded.

The supply voltage range of/P+24V and B/D+24V is 18V~28V. The supply voltag
range of PPP+5V and B/D+5V is 3.3V~5V. If the voltage is lower than 18V/3.3V, mll
anddirection abormalities may occur.
The servo pulse input port has a conducting current of 10mA.
If the controller is a Xinje PLC (with a rated output current of 50mA for the pulse o
port), theoretically, one pulse channel can drive up to 5 seba®d on this da
However, it is recommended that the maximum number of connected servos d¢
exceed 3.

. When using a Xinje PLC and the P+D pulse frequency is higher than 100kHz;up |
resistor of 500q/ 2W s houlL@ pulseoutpubtarmieat d
apulup resistor of 2Kq/1W should bena.o
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3 Wiring Of ServoSysten

3.2.22 Sl input signal

Please use a relay or an open collector transistor circuit to connect. When using relay connection, please
select he relay for small current. If the relay is not small current, it will cause bad contact.

Category Input Terninds Function
Discrete Input S11~Sl4 (NonBrake Version) Multi-Function Input Signal Terminal
Discrete Input SI1~SI3 (Brake Version) Multi-Functon Input Signal Terminal

Defaulted assignment of input terminals

Terminal SI1 SI2 SI3 Sl4
. S-ON/ P-OT/forward run| - (Non-Brake Version)
RImEten enable ALM-RST/alarm rese prohibition +24VS (Brake Version)
Open collector (power supply is 24MPN) Relay type (power supply is 24WPN)
Upper device servo driver Upper device servodriver
e +24V +24V — oL +24V +24V —
+
%\\g; T ov %\\ﬁ;
Y2
COomM2
Open collector (power supply is 24PNP) Relay type (power supply is 24¥NP)
Upper device servo driver Upper device servo driver
r oV +24V —
O +oav % %
Ccom2
Y2

as follows:
a) Voltage: DC 30V (max)
b) Current: DC 50mA (max)
2. The Sl terminals support both NPN and PNP wiriftgyt feature internal lowspeed
bidirectional optocouplers.
3. There are four lovspeed Sl inputs, with arespoisene of O 2 ms .

m 1. The maximum allowable voltage and current ratinggh@fopenrcollector output circuit are
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3 Wiring Of ServoSysten

3.22.3 SO output signal

Type Output terminal Function
Digital output S01~S03 Multifunctional output terminal

Defaulted assignment of output terminals

Terminal SO1 S02 S03~S08
Function COIN/positioning completion ALM/alarm Not distibute
Optocoupler type Relay type
Servo driver upper device Servo driver upper device
+24/ 24
l
o] T
so x3 | 30 X3
Efl@aowi [COM ‘%fl@co,w Icom
} !
ov ov
. Itcannot be directly used as a brake power supply; an external relay is required.
. The maximum d&bwable voltag and current ratings of the openllector output circuit

are as follows:

Voltage: DC 30V (max)

Current: DC 50mA (max)

All SO teminals have a maximum DC current of 50mA and support 24VDC (w
maximum voltage not exceeding 30VDC). Sinbe turrent regired by the brake it
relatively large, please use an intermediate relay when controlling the brake motor
terminals.

3.2.2.4 Analog Input Circuit (only supported by DF3E-1540)

Analog Input
upper device Servo driver

+10V
= JVREF _ E
T w \V-REF
1

-10v

The analog signal serves as the speed command. The input impedance is as follows:
Speed command input: approx. 13Kq
Themaximum allowable voltage of the input signal is £L0V. Do not apply a voltage exceeding :

Analog control is only supported by DR3B40, and only one channel of analog speed col
is available. Twistedhielded cablemust be used for analog signals, and the shielding |
should be connected to a clean external ground to reduce noise interference.
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3.3 Communication Port Description

A CNO Port Communication

Pin Number Pin Definition Pin Number | Pin Definition
resenea |5 1 CANH 5 485B
& 2 CANL 6 485GND
canii |1 3 GND Others Reserved

4 485A

The default communication parameters for CANopenBaud rate 500kbps.

The station number can be freely assigned, and it idas€t*00:

Paraméer No. Function Factory Setting| Seting Range| Maodification | Activation
Station Number )
P7-00 i 1 1~100 Servo bb Immediate
Setting

The wiring method for the CNO port is "botteim top-out" (wires enter througthe bottom
port and exit through the top port).

A RS-232 Port Communication

Pin Number Name Description
1 TXD RS232 Transmit End
2 RXD RS232 Receive End
& pin T al Interf h 3 GND RS232 Signal Ground
-Pin Trapezoidal Interface on the . . . )
DPiver Body Side Cautiorx Please use the dedicatemble provided by Xinje fol

communicéon.
The default communication parameters of RS232 are as follows: baud rate 19200bps; 8 data bits; 1 stop bit;
even parity.

The internal hardware supports a maximum frequency of me than250kHz and does not support hot
swapping.

The Modbus stationumber settings are as follows

. Factory Setting e o
Parameter No Function i Modification | Activation
Setting Range
P7-10 Modbus Station Number Settir 1 1~100 Servo bb Immediate

m It supports the standard Modbus RTU protocol andised as a Modbus RTU slave a
device.

34



3 Wiring Of ServoSysten

3.4 System wiring diagram

24V-70vDC

computer OMRON

,,,,,,,

| Encoder cable

4;—:—‘_

The above diagram uses DFBE20Z as an example for introduction; for other models, pl
refer to the terminal definitions corresponding to their specific model.
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4 Operation of servo syste

4 Operation of servo system

4.1 Control mode selecibn and switching

4.1.1 Control mode selection

Servo can combine two control modes and switch between them. By switching frisedeienode 1 and
mode 2 through the /-SEL signal, more complex controlq@rements can be satisfied.

User parameter Contrd mode Reference
PO-00 0 Common mode -
submode 1 (default) Fieldbus mode 4.6
1 (default) Torque control (internal setting) 45.1
P01 3 _ Speed coqtrol (interna'l.s'etting) . 4.4.2
submode 5 Position control (internal positianstruction) 4.3.3
6 Position control (external pulse instruction) 4.3.2
7 Speed control (Pulse frequency command) 4.4.3
1 (default) Torque control (internal setting) 45.1
3 Speed control (internal setting 4.4.2
P0O02 — - ——— -
submale 5 P05|t_|c_)n control (internal posmon_lnstruc_tlon) 4.3.3
6 Position control (external pulse instruction) 4.3.2
7 Speed contl (Pulse frequency command) 4.4.3
A Bus Mode

The motor operation is controlled via busnenands to meet customer requirements. The master line and
slave lines operate with retiine data transmission, and performtadaollection and control on the
underlying devices under their responsibility.

A General Mode

Position control is to input the plse train command into the servo unit and move it to the target position.
The position instruction can be given by the comlimabf external pulse input, the total number of internal
position instructions and speed limit. The position is controlled &yimber of input pulses, and the speed
is controlled by the frequency of input pulses. It is mainly used in the occasioimgepasitioning control,
such as manipulator, grinder, engraving machine, CNC machine, etc.

Speed controlis to control the spsd of machinery by speed command. The servo driver can control the
mechanical speed quickly and accurately by the speed comgiaad by digital, analog voltage or
communication.

Torque control is to control the output torque of motor by torque commandyuiBocommand can be given

by digital, analog voltage or communication. The current of servo motor is linear with torqueceattbé

of current can realize the control of torque. The torque control mode is mainly used in the devices with strict
requirenens on the stress of materials, such as some tension control occasions such as winding and
unwinding devices. The torque seglivalue should ensure that the stress of materials is not affected by the
change of winding radius.

The bus modeis to control he motor operation through the bus command to meet the needs of customers.
The main line and the slave line run r&ale, datatransmission, and data acquisition and control of the
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4 Operation of servo syste

underlying equipment.

Control mode switchigimeans that the working mode of servo driver can be switched between mode 1 and

4.1.2 Control mode switching

mode 2 through external input signat8EL duing normal operation of servo.

A Related parameter

Default Suitable . .
Parametel Name setting mode Meaning Change | Effective
P5-30 /C-SEL n.0000 All To switch the control mod( Anytime | At once

Parameter range n.000014, can be distributed to other inperminal through PS0.
If the control mode needs to be switched through SI2 input sign&@lQ B&n be set to n.0002/0012 f&e
to section 3.2.2 for hardware wiring details.

Parameter . L Signal /GSEL
. Signal/GSEL terminal input status g . . Control mode
setting termind logic
P5-30=n.0000 No need external terminal input The control mode set by
P530=n.d SIT terminal 1 Invalid PO01
v . . The control modes supped by DF3E
P530=n.0Q SI1I t er mi nt@gde inpua are detailed in Cr?appter Z.l.l
P5-30=n.0010 P5-30 always on The control mode set by
P530=n.0SIT terminal ha Valid P002
P530=n . 0 S| T terminal i The control modes supported by DF3|

are detailedn Chapter 4.1.1
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4 Operation of servo syste

4.2 Basic function setting

4.2.1 Jog operation

Inching operation needs to be completed after the power supply is connected and befumindghe
commissioning operation. Its purpose is to ensure that the servo system can operate normally without
abnormal vibration, lanormal sound and other problems. Inching operation can be carried out by panel group
F parameters or our upper computer defngysoftware xinje servo tuner.

Inching operation can be divided into two modes: inching operation and trial operation. Inohiaton is
closedloop control, trial operation is opdoop control, and general steps are trial operation first, and then
inching operation. Both operations can take effect only when the servo is not enabled.

A Related parameter

parameter Meaning Defaultsetting Unit Range Modify Take effect
P318 JOG speed 100 1rpm 0" 1000 Servo bb At once

P3-18 is the speed for closdaop inching operation, which only takes effect in two inching modes, and the
rest normal control modes are invalid.

Jog operatiotthrough XinjeServo Tuner software:

Xinje Servo Drive Debugging Software
File(F) Tool(T) Setting Help(H)
=il Communication Parameter | b Waveform Curve Gain Adjustment | “& Mechanical Properties | 1ls Parameter Comparison Fast Down oar Monitor Alarm

Click test run button in the menu to show below interface:

BEG S |
ES g L pmE s
F3-18 Jog speed 1000 rpm
0-00 Servo rev rpm The interface is mainly diged into 5 setting

modules:

W Jog Speed (R38): Determines the

gperating speed of the motor in thagmode.

Y Jog Mode: Closetbop jog operation.

y Test Run Mode: Opeloop jog operation.
Y Enable: Enables the jog mode.

3 &, ) Z Forward/Reverse: Makes the motor r

s forward a reverse.
=1 JOQl T pilot r+
@ start U u

The steps of inching through Xinje servo tuner

Open the servo host computer software XinjeServo Twetithe jog speed value of -B8, select the [Test
Run]/[Jog] button, click [Enable], and then realize the jog forward aretsewperatiorfunction through the
forward and reverse buttons on the interface.
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4.2.2 Servo enable setting

The servo enable sigl effectively represents that the servo motor is powered on. When the servo enable
signal is invalid, the motor cannot optgwithout power. The enabling mode can be controlled by external
terminal signal or upper computer communication.

A Related parameer

parameter, Name Setting Meaning Change | Effective
0 Not enable
Enable 1 I/O enable /SON
P0-03 mode > Software enable (FQ5 or enabled by Servo bb| Atonce
software)
3(default) | Bus Enable

parameten Name | Default setting| Suitable mod Meaning Modify | Effective
P5-20 /S-ON n.0001 All servo enable signa| Anytime | Atonce

1a Forced enabling

When PE03=2, the forced enabling of FIb can take effect, and the forced enabling fails after power on
again.

F1-05 can write 1 to hex addse®x2105 through ModbusRTU protocol communication or set to 1 through
the panel.

2a Power on eable

Parameter setting RIB = 1 (default), P20 = n.0010
This setting mode can make the servo system in the enabling state as soon as it is powered on, without
external terminal control, and the servo enabling state will remain when it is poweredon aga

3a External Sl terminal control enable

When PO03 is set to 1, the external terminal enable contrpl is effective. 5
Parameter setting FIB = 1 (default), P20= n. 0001 / n. 0011 .
I is the SI ter mi n-&0isn000in(efault), that &, rSdrminabcorprdl enableP 5

. Parameter signal/SON terminal signal/SON
Prerequisite . . : . Servo status
setting status input status terminal logic
_ 4 SI'T terminaé
P520=n.® 0 | input . Enable LED not light,
S | terminal NO signal Invalid servo not enable
P52 0=n. ot 9
PO-03=1 — 1P :
P52 0 = n S| ter mi na
o ___input Valid Enable LED light,
P52 0 =n . SE 't er mi ndg servo enable
Input

43 Bus Enable

When P03 is set to 3, it is applicable to the enable function of the CANopen busonaputer.
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4.2.3 Rotation direction switching

A Related parameter

Parametel Meaning Default setting|  Unit Range Modify Effective
Definition of raation
poos [direction 0 . 0~1 | Servobb | Foweron
0- positive mode again
1- negative mode

The user canhange the rotation direction of servo motor through paramet®5PQ is specified that the
"forward rotation" of the motor is "counter clockwise rotatian "reverse rotation" is "clockwise rotation".
(all view from the motor axis)

Mode Forward runnig Reverse running P0-05 setting
Standard setting
CCW is forward run P0-05=0
Revese mode
CW is forward run P0-05=1

4.2.4 Stop mode

Servo shutdown can be divided into inertia shutdown and deceleration shutdown according to the shutdown
mode. The following explas the servo shutdown mode.

Sl Inertia stop Deceleration stop
mode
The servo driver is nbenabled, the servo motor .
. ; 4 The servo driver outputs the revel
Stopping | not powered, and free deceleration to O. ;
T Sl o braking torque, and the mot
principle deceleration time is affected by mechanical ine

equipment fiction, etc. decelerates rapigito O.

Advantages: smooth deceleration,
mechanical impact, small mechanical impact
Disadvantage: slow deceleration process

Stopping sn

features

Advantags: short deceleration tim
Disadvantages: mechanical impac

According to different scenarios &avo shutdown, itcan be divided into servo off shutdown, alarm
shutdown and over travel shutdown.

1a Servo OFF and alarm shutdown

A Related parameter

Paramegr Meaning Default setting| Unit Range Modify Effective
PG-30 Stop timeout 20000 1ms 0 6553 Servobb| Atonce
P0-27 Servo OFF stop mod 0 - 0/2 Servo bb At once
P0O-29 Alarm stop mode 2 - 0/2 Servobb| Atonce

Parametel Value Meaning
PO-27 0 Free run stop, remain in free run state after stopping

2 Deceleration brake stop, remain in fre@ state after stoppin
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Enable attribute alarm off
0/2 Free run stop, remain in free run state after stopping
P0-29 Enable attribute alarm on
0 Free runstop, remain in free run state after stopping
2 Deceleration brake stop, remain in free rumesafter stopping

Note:
1) Servo Disable Enable Stop Mode {PD)

When P27 = 0, if the servo is turned OFF, the motor starts to stop freely withoutrem ala

When P27 = 2, if the servo is turned OFF, the motor starts to stop by deceleratingeuspietd

is less than 50 m, then switches to free stop. At the same time, the servo will time the
deceleration stop phase. If the timing exceed8®duringthe deceleration stop process and the
motor speed has not dropped below 50 rpm, ala6Zwill betriggered

2) Servo Alam Stop Mode (P9)
W Alarm with Disable Attribute
When PG29 = 0/2, if a servo alarm occurs, the motor starts to stop freely;
Y Alarm without Disable Attribute

When P@29 = 0, if a servo alarm occurs, the motor starts to stop freely;

When PO29 = 2, if asevo alarm occurs, the motor starts to stop by decelerating until the speed is
less than 50 rpm, then switchedtee stop. At thesame time, the servo will time the deceleration
stop phase. If the timing exceeds-B® during the deceleratioprocess, #servo will directly
switch to free stop. At this time, since the servo is in an alarm state, al@68 w@ill not be
triggered regrdless of the value of PXB. After stopping, it remains in a freenning state;

3) If the SO terminal of the servo drive issagned the brake function, the motor will stop in deceleration
mode regardless of whether-B0/PG29 = 0 or 2.

4) Setting theservo drive to P@7/29 = 1/3/4/5 is meaningless, and the motor will stop in figermode in
all cases.
2a Stop mode in case of ovdravel

The overtravel prevention function of servo unit refers to the safety function that the servo motor is forced to
stop by inputting the signal of limit switch when the movable part of the machieedxthe designed safe
moving range.

A Related parameter

parameter Meaning Default setting| Unit | Setting range| Modify Effective

po2g | SO r?]‘ge(;;'de stop 2 . 0-3 Sevobb | Atonce

P0-30 Stop timeout 20000 1ms 0~65535 Servo bb | Atonce

P332 Braking torque 300 1% 0~1000 Anytime At once
Forward run .

P522 prohibition /ROT n.0003 - - Anytime At once
Reverse run .

P523 prohibition /N-OT n.0000 - - Anytime At once

Be aure to connect the limit switch as shown in the figure below.
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4 Operation of servo syste

’—‘ Motor forward
—_— .
direction

I 1

Limit —  Limit s -
Servo . . ervo unit
ich tch
motor Switc SwWiItc
POT,| o3
NOT,.| 514

Rotary applications such asund tables and conveyors do not need the function of overrun prevention. At
this time, there is no need to connect theroun prevention with input signals.

Parameter setting | Signal /POT, terminal inputatus DU, S|gnallo(£/JITCOT, NG e
P522/P523=n.0000 | No need to connect external inp
P522/P523=n. (SI 1T terminal hg invalid
P522/P523=n. (SI1 1T terminal ha
P522/P523=n.0010 | No need to connect external inp
P522/P523=n. (Sl terminal hasg valid
P522/P523=n. (S1 1 t er misignal inpuh 4
1) I PO-00=CE

Parameter settings in forvealimit signal /POT and reverse limit signal /NOT can not be set to the same
terminal input at the same time.

Direction Meet the Imit Operation status
Forward run positiye Iir_nit_ is_ valild POT, sethe servo overrun stop mode asF)
negative limit § valid Alarm E-261
Reverse run positiye Iimit_ i; vaquI Alarm E-261
negative limit is valid NOT, set the servo overrun stop mod€8<8
Parameter Value Meaning
0 The deceleration stop&, the overrun direction moment is 0 aff

stopping, ad receiving instructions.
Inertia stops, after stopping, overrun direction moment is 0, rece

P0-28 1 instructions.
5 The decelera&n stops 2, after stopping, the overrun direction does
receiveinstructions.
3 Alarm (E-260)
. When PG28 = 0/2, the motor starts to decelerate and stop after receiving the ove
m stop signal, and the braking torqiseP332 when decelerating stop, and the stop time

also plays a fle in the overtravel process.

During position controlwhen the motor is stopped by over travel signal, there ma
position deviation pulse. To clear the position deviation pulse,|¢iae signal /CLR mus
be input. If the servo unit still receives peds they will accumulate until the servo u
gives amalarm.

During torque control, the SO terminal of servo drive has the function of holding t
which can't be distributed throudtet overtravel signal terminals 22 and P223.

Servo driver SO termal is assigned with holding brake functionZ8is automatically
setto 2.

2) CAN Bus Mode Parking MethédP0-00=1€

Parameter Value Significance
P028 0/2/3 Does not detect any servo limit
1 Alarm (E-260) (effective for version 3791 and later)
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4 Operation of servo syste

4.2.5 Power-off brake

When the servo motor controls thertical load, the purpeso f using theofinbrake whenm

power supply of the system is placed in the "OFF", the movable part will not move under the action of
gravity.

Electric loss When the pover
brake Brake supply is off Meghanical
prevent falling moving parts
N Prevent from due to pulling
™ falling due to Torce™
™ selfweight
[< when power :' 777 IE! 77

N supply OFF
N
N Mechanical
™ Motion part

Note: The brake built in theesro motor is a fixed special brake without excitation. It can not be used for
dynamic braking. Please use it only when the servo motor is in a stop state.

Parameter| Meaning Default setting] Unit | Sdting range | Modify | Effective
P544 Brake interlock/BK n.0000 - n.0000~n.0014] Anytime | Atonce
P507 Servo OFF delay time 500 1ms 0~65535 Servo bb | Atonce
psog | Brake C‘;g]e";f‘j”d outpy 30 rpm | 20~10000 | Servobb | Atonce
P509 Brake cgmzand wait 500 ms 0~65535 Servo bb | Atonce

(1) Hardware wiring
The ON/OFF circuit of the brake is composed of the sequential output signal of the servo unit "/BK" and

"brake power supply". A typical connection example is shown below.

Low voltage servo driver Motor with brake

Power —— DC+ 3
supply —— DC- W
PE
[ r-—- m(errg:ydiat - *‘ ]
+24VS . S
sot L [ ——
CN2 COM ! K12 |
GNDS |
_‘ I 24v
. The excitatio voltage of the powenff brake is 24V.
If the holding brake current is more than 50mA, please transfer it through the rela

prevent terminal burnt out due to excessive current.
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4 Operation of servo syste

(2) Softwareparameter settings

For the servo motor with holding braket is necessary to configure one SO terminal of servo driver as
holding brake output /BK function, amttterminghe effective logic of SO terminal, that is, parameted®5
needs to be set.

Paraneter Signal/BK terminal
. Servo stats . Servo motor status
setting output logic
Servo disable Invalid Holding brake power off, motor in positig
_ locked state
P>44=n. The holding brake power is connected &
Servo enable Valid 9. P 9
the motor is in raitable state
Servo enable Invalid Holding br&ke power off, motor in positio
_ . locked state
P544=n.001 : -
. . The holding brake power is connected &
Servo disable Valid 2
the motor is in rotatable state
. When SO terminal is udeto control holding bradg when servo enable is on, holdil
brake power is on and motor is in rotatable state;

If the motor fails to rotate during the debugging of the new machine, please c
whether the holding brake is open.

5

(3) Time sequence offiolding brake control

Holding brake sequence in normal state

Due to the action delay time of the brake, the machine moves slightly under the action of gravity0@dse P5
parameter to adjust the time, so that the holding brake can be opened or closedde.a

When setting e servo motor with brake, the output signal "/ BK" of control brake and the time of servo
SON signal on/off action are shown in the figure below. That is to say, before the /BK signal outputting and
brake is opened, the servo motashkentered the powen @nabling state; after the / BK not outputting and
brake is locked, the servo motor will turn off the power on state.

/S-ON input
| Servoon lag |
P5-07 holding brake open Servo off advange
I P5-07lock |
> -«
! |
/BK output | |

m the setting made here is the time wh&bON of rotation detein is invalid when the moto
is stopped.

Abnormal state holding brake timing

When the alarm/power supply interruption occurs, the motor quickly becomes non energized. During the
time from gravity or inertia to the brake actitime machine will movero avoid this,

The conditions for the /BK ghal to turn from on to off in the motor rotation are as follows (any of the two
conditions will take effect):

1) After the servo is off, the motor speed is below the set value-@8P5
2) After the servo is df when the set time of PE9 is exceeded.
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4 Operation of servo syste

The sequence diagram is as follows:

/SON inputor |~ Servo /SONinputor|  —go 70T Servo
alarm power off ON OFF alarm power off ON OFF
i i
i i
| |
| |
‘ i ‘ Deceleration
- ps-08 Deceleration - P5-08
Motor rotation | stop or free Motor rotation i stop or free
speedRpm) | || E-2 stop speedRpm) | || booooT> : stop
| | ) |
! | | |
! | | |
' | | |
| L
Brake | Brake | i
/BK output release i Brake locked /BK output release i Brake locked
1 | 1 }
\<—>‘ »
! P509 |P5-09

Since the brake of the servo motor is designed for position holding, it must be enabled at the right time when
the motor stops. Whel otserving the action of the machine, adjirst user parameters.
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4 Operation of servo syste

4.3 Position control

4.3.1 General position control

4.3.1.1 Electronic gear ratio

1. Overview

The sacalled "electronic gear" function has two main applications:

(1) Determine the numb&f command pulses needed to rotate théomfor one revolution to ensure that the

motor speed can reach the required speed.

As an example of 1Bit encoder motor, the pulse frequency sent by the upper computer PLC is 200kHz:

Pulseser revolution set t€0000
Electronic gear ratio set to 131072000

Set pulses per revolution to 5000
Electronic gear ratio set to 131072:5000

Two circle radius ratip2:1
Big circle run one rotatiorfneed20000
pulse$, small circle run two rotations

O

Max speed

600pm

Two circle radius ratip2:1
Big circle run one rotatiorfneed10000
pulseg, small circle run two rotations

Max speed
1200pm

(2) In the precise mmitioning, the physidaunit length corresponding to 1 commandige is set for

calculation.

For example: the object moves 1um per command pulse. The command pulses of load rotating one circle =

6mm / Lum = 6000. In the case of deceleration ratio is &tJyudse per rotatioR0-11=6000, PaL2=0. Then
if the PLC outpts 6000 pulses, the object will move 6mm.

1

VAVAYAVAVAR

777777

Encoder: 131072 17-bit”

ball screw pitch: 6mm

Do not change the electronic geaigat

Change the electnic gear ratio

Without changing te ratio of the electronig
gear to the motor, the rotating cycle is 131(
pulses (P 4.1=0, P 612=0).

If the workpiece is moved 6 mm in one turn,
the number of pulses needed is 131072. If th
workpiece is moved 10 mm,itill need
10/6*131072=218453.333fses.When the
decimal number is omitted, the error will occ

By changing the electronic gear ratio, the mg
needs 6000 pulses to rotate one circle.

If the workpiece moves 6 mm in one turn, the
number of pulses need is 6 000. If the
workpiece is meed 10mm, it needs 10/6*6000
10000 pulses. When the pulse is sent, the dec
number will not be produced and the error will
not be produced.

A Related parameters

Parametel Meaning Defgult Unit —y Modify | Effective
setting range
P0O-11 | Pulse nurhers perotation *1 0 pul 0" 9999 | Servo bb| Atonce
P0O-12 | Pulse numbers per rotation *1000¢ 1 pul 0" 9999 | Servo bb| Atonce
P0O-13 Electronic gear ratio (numerator) 1 - 0" 65535 | Servo bb| Atonce
P0O-14 Electronic gear ratio (denominator 1 - 0" 65535 | Servo bb| Atonce
pogp | &roup 2 Eletonic gear ratio 1 - | 1" 9999 | Servobb| Atonce
(numerator) low bit*1
P093 | Group 2 Electronic gear ratio 0 - 1" 65535 | Servo bb| Atonce
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4 Operation of servo syste

Parametel Meaning Defz_ault Unit SCUTY Modify | Effective
setting range
(numerator) high bit*10000
P94 Grow 2_Electron|c g_e;ar ratio 1 i 1 9999 Servo bb| Atonce
(denominator) low bit*1
Group 2 Electronic gear ratio . Servo bb| At once
PO95 | (jenominator) high bit~10000 0 - | 1 65535

(D

P0-11~P014 is all about the parameters of electcayear ratio, PA1, PA12 is group 1,
P0-13, PG14 is group 2, but the priority f0-11 and P@L2 is higher than that of PIB

and P014. Only when P41 and P@L2 are set to 0, the ratio of electronic geatlB@&nd
P0-14 will take effect.

When P011, FO-12, PO13 and Pal4 are all set to 0, P82, P93, PG94 and PE5 will

take effet.

In BB state, the numerator and denominator of the electronic gear ratio can be m
arbitrarily.InRUN state:

For versiond/3770 and later, the numerator of thecélenic gear ratio (RQ3) can only
be modified in real time under tipailse positio control mode; modification is nc
allowed in other control modes when the drive is enabled.

For versiongprior to V3770, modification of the electronic gear ratio-(B)P0-14) is
prohibited in any mode when the drive is enabled.

2. Calculation of Rulse Number per Rotation and Electronic Gear Ratio

Steps

Content Description

Confirm
1 specification

the maching Confirm the deceleration ratio n:m(servo motor turns
rotations while load turns n rotations), ball screw dista

pulley diameter.

2 Confirm the encoder pulse

Confirm the servo motor encoder accuracy

3 Set the command unit

Determine the actual distance or angle corresponding
pulse of the controller

4 Calculate the command puls| Based on the determed command unit, calculate th
the load shaft rotates 1 circle | command guantity n of the load shaft rotating for 1 revolut
Calculate the pulses p{ Command pulse number of motor shaftatimg for 1 turn

5 . —
rotation M M=N/(m/n).

P011=M%210000 priority
Set the pulses per rotatiq po-12=M/10000

6 (P0-11/PG12) or , encoder encoder
Electranic gear ratio - 13 i Jution 3
(P0'13/P914)/(P992~95) - - resolution - resolution m

P- 14 M N3 n

m ,

In step 6 the effective priority of the number of pulses per revolution is higher tha
electronic gear ratio, that is, when RQ ~ PQ12 are all 0, PA3 ~ P014 will take effect.
In special cases, if the number of pulses per revolution is calculated asraldéue
electronic gear ratio should be considered.

When PO13 and P@l4 exceed th séting range, please divide the electronic gear r
into numerator and denominator. If the ratio still exceeds the parameter setting
please use the second gestio PG92~P095. Only when P{1~14 = 0, the second ge
ratio takes effect.

The esoltion of DS5 series servo motor encoder is 131072 (17 bits) and 83886!
bits).

The command unit does not represent the machining accuracy. On the basis
mechaical accuracy, refining the instruction unit quantity can improve the positic
accuracy of the servo system. For example, when using the lead screw, the mec
accuracy can reach 0.01mm, so the unit equivalent of 0.01mm is more accurate 1
unit equivalent of 0.1mm.
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4 Operation of servo syste

3. Example of setting the electronic gear ratio

4 amount of 1
revolution of
load shaft

6mm/0.001mm=6000

360/0.1=3600

Ball screw Round table Belt + pulley
Load shaft «»P
7] ? v T Load shal
N P:pitch | Load \ / (
steps ame °
P Lrotate : ———F——— 1Srr<])?;tte= _ 300" .
command uni command uni D: pulley diamete
lrotate: D
command un
Confirm Ball screw pitch: 6mm 1-circle rotate angle
mechanical . L . Pulley diameter: 100mm
1 L Machine deceleration rati¢ 360° . L
zpemflcatlon 11 Decekraton ratio: 1-3 Deceleration ratio: 1:2
Confirm the
2 number  of Encoder resolution 131072 Encoder resolutior Encoder resolipn 131072
encoder 131072
pulses
Confirm the
3 command 1 command unit: 0.001lmm | 1 command unit: 0.1° 1 canmand unit: 0.02mm
unit
Calculate the
command

314mm/0.02mm=15700

Calculate the
pulse numbel

5 |m of ore|M=6000/(1/1)=6000 M=3600/(3/1)=1200 M=15700/(2/1)=7850
revolution of
motor shaft
g‘; rc‘)’t‘gﬁgﬁ P0-11=6000 P0-11=1200 P0-11=7850
PO-11/PG12 P0-12=0 P012=0 P012=0
P0-13=131072
P0-14=7850
6 ; P0-13=131072 .
Set eleciond py13=131072  PA4=600 | PO14=1200 e reducton
?P013/P014 After reduction After reduction P014:3925
P0-13=8192 Pa4=375 | P0-13=8192 N
)/(P0-92~95) P0O-14=75 Conver to second gear rat

P0-92=5536 P®3=6
P0-94=3925 P®5=0

4.3.1.2 Positioning completion signal (/COIN, /COIN_HD)

In position control, the signal indicatindpe completion of servo motor positioning is used when the
command controller needs to complete positioning confirmation.

A Related parameters

Parameter, Meaning Default séting Unit Range Change | Effective
P5.00 Positioning 11 Commanl |y gesas| Anytime | Atonce
completion width unit
P501 Pos;_ltlonmg . 0 - 0 3 Anytime At once
completion detection
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4 Operation of servo syste

Parameter, Meaning Default séting Unit Range Change | Effective
mode
Positioning ) .
P502 completion hold time 0 ms 0" 65535| Anytime At once

Parameter| Signal name Defe_lult Suitable Meaning Modify | Effective
setting mode

P537 | /COIN-HD | n.0000 All Pos't'ohno'?d%n‘aomp'ete Anytime | Atonce

P5:38 /COIN n.0000 All Pos't'ogaguctomp'ete Anytime | Atonce

Refer to section 3.2.2 ftrardware wiring details.
If it is necessary to output signal from SO2-FBand P538 areset to n.0002/0012. Note that an §
terminal can only be used as a signal function.

1. Conditions for positioning completion signal output

(1) /COIN-HD signal ouput conditions

When the positioning completion detection modeOR5is set to 3, the positiing completion holding
/COIN-HD signal can be output. When the /COIN signal hold)P%ime, the COINHD signal can be
output.

(2) /COIN signal output conditions

According to the positioning completion detection mode set 0 R®utput positioning cophetion /COIN
signal. The following is the precondition for positioning output and the output diagram.

P5-01 setting Content Diagram
ON
/S-ON
signal __|
If the absolute deviatiois
0 below PS500, the COIN uo-08 i
signal will be output. Pulse offset y P5-00
/COIN
ON ON
signal __| OFF
ON
/S-ON
Signal status |
After the instruction ig .. U0-08 i
finished, the deviation i Pulse offset____ yP5-00

below P500 and COIN

signal is output.
. qUO-12

Pulse command,

ICOIN _iON ON
Signal status | OFF
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4 Operation of servo syste

P5-01 seting Content Diagram
ON
/S-ON
Signal status|
When the
instruction ends . U0-08 A
and the moto Pulse offset y P5-00
speed is under th
rotation  detectio
2 speed (P®3) and . U012
the absolute Pulse commar
deviation is lesg
than PB5300, the
COIN signal is . Uo-0Q Y503
output. Actual speed Y
/ICOIN [ToN ON
Signal status | OFF
ON
/S-ON
Signal status|
At the end of
instruction, the _ U0-08
absolute deviatior Pulse offset ¢P5-00
value under P®0,
3 it outputs COIN
signal. If COIN . Jo-12
maintairs  P502 Pulse command,
i »—< P5-02
ime, CONOLD | com "on o
9 put. Signal status | OFF >« P5-02
/COIN-HOLD ON
Signal status OFF

2. Description of positioning completion width

(1) The positioning completiowidth P500 changes proportionally due to the change of electronic gear ratio,
and the fatory defaul is 11 command units.

The following table is an example:

Number of command positioning The positioning completion width F® changes
pulses required for ong completion width | proportionally with the number of commandilges
revolution of motor P500 requied for one revolution of the motor.

10000 (default) 11 (default) The output of the positioning completion signal depe
20000 22 on the positioning completion width. The smaller 1
5000 6 width is, the later the positioning completion sigr
3000 4 output is, but the signal output does noteffthe actal

2000 3 operation state of the motor.

(2) The positioning completion width can also besagiarately, and its change will not affect the number of
command pulses required for ongalition of the motor.

(3)The values oPositioning Completion Width (P80)andPostHoming Filter Time (Bus) (R21)can
affect the homing deviation value of the CAdMm bus. If the value @063his not 0 after the bus homing is
completed, the deviation ke of 6063h can be reduced by decreasind@5r increasing R21.
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4.3.1.3 Positioning near signal (/NEAR)

The servo motor is located near the positioning detigm signal, so that the equipment can prepare the next
action in advance.

A Related parameers

Parameter Meaning Defgult Unit Range Change | Effective
setting
P506 Near signal output 50 Command| - go5a5 | Anytime | At once
width unit
] Default . . . .

Parameter| Signalname setting Suitable mode Meaning Modify Effective

P546 INEAR n.0000 All Positioning near | Anytime At once
Refer to section 3.2.2 for hardware wiring details.
If it is necessary to output from the SO2;#%can be set to n.0002/0012.

1. Positioning approach signal output conditions

When the pulse deviation value 108 of the servo driver is lower than the P86 setting value, the
positioning approach signal (/NEAR) is output.

INEAR
. — T
signal status [
| OFF |
ICOIN  ON 1ON
signal status
OFF

2. Description of approach signal output

(1) The approach signal output width-86 changes proportiongldue tothe change of the electronic gear
ratio. The default setting is 50 command units.
The following table is an example:

Number of .command Near signal outpul The near sig_nal output width HB danges
pulses required fasne . proportionally with the number of command puls
; width P506 : .
revolution of motor required for one revolution of the motor.
10000 (default) 50 (default) The output of the positioning completion signal depe
20000 100 on the pogioning completion width. The smaller tr
5000 25 width is, the later the positioning completiorgrsal
3000 15 output is, but the signal output does not affect the ac
2000 10 operation state of the motor.

(2) The approach signal output width can also be set independently, and its changeaffiél¢ the number
of command pulses required for one revolution of the motor.

(3) Please set this parameter larger than the positioning completion width.
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4 Operation of servo syste

4.3.14 Command pulse prohibition (/INHIBIT)

Position command prohibition, including internal aextern& position commands. Stop the function of
command pulse input during position control. When the /INHIBIT signal is on, the pulse command is no
longer counted

A Related parameters

Parameter Slgfel Defa_\ult llilalle Meaning Modify | Effective
name setting mode
P532 /INHIBIT n.0000 All Command pulse prohibitior] Anytime | At once

Parameter range n.00001A, assigned to other input terminals by paramete32P5
If it is necessary to input from SI2, B2 can be set to n.0002/0012. Refer to secti@r? 3or hardware
wiring details.

1. /INHIBIT terminal effectiveness description

Parameter setting status| Signal/INHIBIT terminal input status | Signal/INHIBIT termina logic

P532=n.0000 No external terminal input
P532=n.000/SI T t er misignalihputh a s Invalid
P532=n.001SIT terminal has

Parameter setting status|  Signal/INHIBIT terminal input status | Signal/INHIBIT terminal logic

P532=n.M10 No external terminal input
P532=n.000/SIT terminal has Valid
P532=n 00 11 | Sl termnal has no signal input

2. The influence of /INHIBIT terminal signal on the running state of motor

Motor operation status

/INHIBIT terminal logic valid /INHIBIT terminal logic invalid
5- internal position /"1 NHI BI'T signal i s

Pause cuant segrart . .
control running from pause point.
/INHIBIT signal isf r om ONYOFF
Pause pulse command recepti¢ running from the pulse command received &
OFF.

Control mode

6- external pulse
position control

4.3.1.5 Offset clearl” /CLRE

Position offset=(position commaridposition feedback)(encoder unit)
The position deviation clearing function means that the driver can clear the pdsiiation when the
servo is off or the /CLR signal is received.

A Related parameters

Paramedr SIETE] Defqult Suitable mode Meaning Modify Effective
name setting
P534 /ICLR n.0000 All Pulse deviation clear Anytime At once

Parameter range n.00001A, assigned to other input terminals by paramete345
If it is necessary to input signflom SI2, P5-34 can be set to n.0002/0012. Refer to section 3.2.
hardware wiring details.
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1. /CLR signal effectiveness

parameter setting statug Signal /CLR teminal input status Signal /CLR terminal logic
P534=n.0000 No external terminal input
P534=n.000/SIT terminal has n Invalid
P534=n.00]SIT terminal has s
P534=n.0010 No external terminal input
P53 4 =n. 00 (S| terminal has signal input Valid
P534=n.00]SIIl terminal has n

2. ICLR signalexplanation

Send the pulse to the servo, execute the /CLR input signal, the servo will lock the current pulse counts, then
update the current position of the encoibethe position feedback in the control, at the same time, clear the
intermediate quantitgf the postion loop, speed loop and current loop.

/CLR signal is triggered by edge.

4.3.1.6 Position pulse deviation

Pulse deviation value refers to the differetetween command pulse of command controller (such as PLC)
and feedback pulse of servo um postion mode. Its unit is 1 command unit, which is related to the

command unit determined by electronic gear ratio.
In position control, when the deviation palexceeds a certain limit value, an alarm will occur, and this

threshold value is the detionpulse limit value.

A Related parameters

paramete Meaning Default setting Unit Range Change | Effective
Ise deviation limit .
P0-23 puise \:lllfelon m 2000 0.01 turns| O° 65535| Anytime At once

When the deviation pulse limit is 0, the deviation pulse will not be detected.

Alarm E-100

Deviation {
pulse { Normal control I P0O-23

Alarm E-100

4.3.1.7 Position command filter

A Related parameters

Parameter Meaning Defqult Unit Range Chang | Effective
setting
p1p4 | POsiion command acceleratiq 0.1ms | 0" 65535 | Servo OFF| Atonce
and deceleration filtering timg
p1o5 | Position command smoothing 0.1ms | 0" 65535 | Servo OFF| Atonce
filtering time
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Position command acceleration and decelendiiter Posgtion command smoothing filter

Command pulse
frequency

Command pulse
frequency

Before filtering
After filtering

Before filtering
After filtering

100%

100% ----

63.2%

36.8%

|

P1-24

|

P1-24 T

Command pulse Before filtering

frequency
——— After filtering
100%
fe—
P1-25 P1-25 T

4.3.1.8 Reference origin

1. Find the reference origin

To find out the physial origin of working table and make it as the coordinates origin of point position
control. Users can select finding reference origin at forward or reverse side.

Function setting:

Parametel Meaning Default setting| Unit Range Change Effective
P4-00 - .
N ox x Origin function 0 - 01 Servo OFF At once

Note: This function is applicable to position mode 5 and 6; when this parameter is set to 0, the fur
Origin-finding is invalid; when it is set to n.001x, the function of Orifiilding can be used.

Signal setthg:

Parameterl Signal | Default Meaning Modify
Mode 3: internal speed selectit Range: 0000014, distributes
signal to input terminal through
P528 | /SPDA | n.0000 Mode 5: find oigin point atforward | P528. When it set to 0001,
direction means input signal from SI1.
Mode 3: internal speed selectit Range: 000@014, distributes
p529 | /SPDB 0000 signal to input terminal through
n. i
Mode 5: find origin point at revers P529. When It set to 0001,
diredion means input signal from SI1.

Related parameter setting:

Parameter Meaning Default setting]  Unit Range Change | Effective
P400 Z phase signal 2 - o f Servo OFF| Atonce
n.XXxI numbers
p4o1 | Thespeedhitingthy g4, mm | O 65535 | Servo OFF| Atonce

proximity switch
P402 Thespeed leaving 100 rrm 0" 65535 | Servo OFF| Atonce
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4 Operation of servo syste

Parameter Meaning

Default setting]  Unit Range Change | Effective

the proximity switch

Note: the origin searching function is only for single turn absolute motor (the origin searching funct
also be supported for multi turn absolute motoi7BG=1).

Find referenceorigin diagram:

/‘P-OT

IN-OT

< Speed P91

Speed PO1

K . :
Stop mode: Direction CW\

K po2g
1 Speed PQE
Direction CCW
Z signal quantit
P4-0C

Referace origin
of forward side

|
|
|
|
>

, Stop mod
' PO-28

eed PdQ
' Direction CW

Direction CCW

Z signal l*antit
P4-0C

Reference origin
of reverse side

Sequentialdiagram of finding reference origin on forward side:

K
ISPD A (T
IP-O l K

, Ll : :ﬂi !

N 1 B e
m4n/ \\ \FWOC:
P02 i t

Steps:

(2) Install limit switch at forward and reverse side. At the rising edge of-/SRBotor runs forward at the

speed of P401 to find the reference origin on forward side.

(2) After the working table hit the limit switch, the motor stop as the mode set by param2&r PO

(3) Motor leaves the limit switch at the speed of(R4 After the working table left the litnBwitch, the

motor run at the Z phase signal position of No.n optical encoder. This position is considered as the
coordinates origin, n is decided by paramete0®4

4.3.1.9 New Homing Function (supported in version 3770 and later)

1a Function Description

The **homing function** refers to the function in the **position control mode** where, when the servo is
enabled (ON) and the homing function is triggered, the servo motor will search for the origin and complete
positioning. The found origin can be usasithe positon reference point for subsequent position control.
During the homing operation, other position commands (including the homing signal triggered again) are
blocked. After the homing is completed, the servo drive can respond to other positiomngls. Once
homing is finished, the servo drive outputs a **homing completion signal**. The upper controller can
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4 Operation of servo syste

confirm that homing has been completed upon receiving this signal.

2a Parameter Settings

Setting i Setting Effective | Factory
Paramete Name Meaning i )
Range Time| Time | Default
P9 11.0=0: Do not search for Z phase
Number of Z Servo
P911.0 0~F |P9-11.0=1: Search for 1 Z phase Servo ON 0
Phases OFF
P911.0=2: Search for 2 Z phasesAnd sq
P911.1=0: Prohibit triggering homg
P911.1=1:Trigger homing via S| termin
Homing Trigge (P5-28) Servo
P911.1 0~2 , , ServoON O
Mode P911.1=2: In this homing mode, hom| OFF
starts immediately after the first eng
upon poweton
P911.2=0: Homing Mode 0 Servo
rv
P911.2 | Homing Mode| 0~7 [P9-11.2=1:Homing Mode 1 OFF SevoON O
P911.2=2: HbhmingMode 2Andso on
Deceleration
Method When P911.3=0: Decelerate according to Servo
P911.3 | OverTravel | 0,1 @acceleration/deceleration timetsn P914 OFF Servo N
Signal is P911.3=1: Decelerate immediately
Detected

(D

P911.0 can be set to a maximum of 15 Z phases. WhehlH&0, it means the homin
function cannot be usédthis parameter can be regarded as the enable bihédohoming
function. Homing modes 1, 3, 5, and 7 correspond to thergewopeations ofhoming modes
0, 2, 4, and 6, respectively.

Setting . ) Setting | Effective | Factory
Parameterl Name Unit Meaning i .
Range Time Time Default
High homing speed; used
Homing g g sp ,
. search for the decelerati Servo
P912 High 0~3000 | rpm i Servo ON 200
point and perfom| OFF
Speed i
mechaical offst.
) Low homing speed; used
Homing L
search for the origin. ThH Servo
P9-13 Low 0~1000 | rpm : Servo ON 20
Speed motor will not stop whe| OFF
P decelerating to this speed.
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Setting , ) Setting | Effective | Factory
Parameteq Name Unit Meaning i _
Range Time Time Default
Refers to he time required t
. accelerate from 0 {
Homing _
) 1000rpm. If the homin
Accelerati i
process exceeds the time| Servo
P914 |on/Decelg 0~1000 | ms . Servo ON 1000
ration by this parameter, an alal OFF
) will be triggered. Whe
Time .
P9-15=0, the homin
timeout alarm is disabled.
If the homing proces
Maximu exceeds the time set by t
m parameter, an alarm will I Servo
P9-15 ) 0~12000| 10ms| . Servo ON 0
Homing triggered. When PR45=0, OFF
Time the homing timeout alarm
disabled.
TouchTy
pe
Homing This parameteonly agplies| Servo
P9-16 i 0~1000 | rpm , Servo ON 2
Rotation to homing modes 6 and 7. OFF
Speed
Threshold
TouchTy . .
o This parameter only appli
P i to homing modes 6 and | Servo
P917 |Homing | 0~300%| % ) Servo ON  100%
The percentage is baken OFF
Torque the rated torque
Threshold que.
TouchTy
pe
Homing This parameter only applii Servo
P918 10~1500, ms , Servo ON| 500
Stop to homing modes 6 and 7. | OFF
Time
Threslold
Fixed-Pul
se Count | -9999~99 Low byte of the fixegpulse Servo
P9-19 - Servo ON 0
(Low 99 count. OFF
Byte)
Fixed-Pul
se Count | -9999-99 High byteof the fixedpulse Servo
P9-20 , - Servo ON 0
(High 99 count. OFF
Byte)
New/Old _
. P9-21=0: Old homing
Homing ) 1 Servo Power
P9-21 . 0,1 - functionP921=1: New 0
Function ) i OFF Cycle
) homing function
Selection
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Setting , ) Setting | Effective | Factory
Parameteq Name Unit Meaning i _
Range Time Time Default
When homing is laout to
end, this filter time is
New required to wait for th
Homing motor to stop complete| Servo
P922 ~ |50~10000 ms . . Seno ON 500
End Filter before exiting homing mod| OFF
Time The homing completio
signal is output only afte
this time.

(D

The actual mechanical offsetP319+ P320 x10000. P919 and P20 must have the sarn
sign (both positive or both negative). This mechanical offset is the absolute position
servo after homing is completed.

Setting ) Setting | Effective | Factory
Parametef Name Meaning i )
Range Time Time Default
Positive
OverTravel Positive limit signal in homin| Runtime| Immediate
P522 , 0000~FFFH , 0
Signal mode Setting | Effect
(POT)
Negative
OverTravel Negative limit signal i Runtime| Immediate
P523 _ 0000~FFIF . . 0
Signal homing mode Setting | Effect
(NOT)
Outputs the homin
completion signal after 3
homing actions and states
finished. Even if othe
Homing operations are performed af ) )
. . | Runtime| Immediate
P554 | Completion |0000~FFFFhoming eads, the homin , 0
. . : . Setting | Effect
Signal completion signal will ndg
disappear. When homing
restarted the hommg
completion signal will b
cleared again.
Origin Origin  switch  signal i ) )
) i ) | Runtime| Immediate
P564 |Switch 0000~FFFHrequired during the homin , 0
) Setting | Effect
Signal process
. When P911.1=1, after P28
Sl Terminal . . . . .
_ is assigned to the Sl termin| Runtime| Immediate
P528 |Triggers 0000~FFFF ) , 0
) the terminal can be used | Setting| Effect
Homing . :
trigger homing.

58



4 Operation of servo syste

3. New Homing Mode Selection

To use the new homing function:

First, set *P921=1** then configue the wertravel switches (POT/NOT) and the origin switch. If using
the mechanical offset (with PBB and P20 set), ensure the offset is within the stroiege to prevent
mechanical equipment damage during the homing process!

The **number of Z phase¢P911.0** and **mechanical offset (R29, P920)** can take effect
simultaneously:

- If both the number of Z phases (R2.0) and mechanical offset (B9, P920) are nofreero: The servo will
first search for the set number of Z phasesiP9), then eacute tle mechanideoffset (P919, P920).

- If the number of Z phases (H4.0) is 0 but the mechanical offset {£3, P920) is nonzero: The servo
will skip Z phase searching and directly execute the mechanical offs&8(FP®20).

- If the number oZ phass is nonzero but the mechanical offset is 0: The servo will search for Z phases
(P9-11.0) without executing the mechanical offset.

There are a total & homing modes as follows:

1. *Forward homing**: Deceleration point = origin switch; Origin arigin switch or mdor Z signal
(P911.2=0)

2. **Reverse homing**: Deceleration point = origin switch; Origin = origin switch or motor Z signal
(P9-11.2=1)

3. *Forward homing**: Deceleration point & Origin = motor Z signal {PB.2=2)
4. **Reverse homing*® Decekration pant & Origin = motor Z signal (P21.2=3)

5. *Forward homing**: Deceleration point = positive oveavel switch; Origin = positive overavel
switch or motor Z signal (R21.2=4)

6. **Reverse homing**: Deceleration point = negative itravel switch; Oigin = negative ovetravel
switch or motor Z signal (R21.2=5)

7. *Forward homing**: Deceleration point = mechanical limit position; Qrigi mechanical limit position
or motor Z signal (P41.2=6)

8. **Reverse homing**: Deceleratiopoint =mechanicalimit position; Origin = mechanical limit position
or motor Z signal (P41.2=7)

Below is a detailed breakdown of each homing mode:

a 13 Homing Mode O Forward Homing, Deceleration Point = Origin Switch, Origin =
Origin Switch or Motor Z Signal (P9-11.2=0)

To use this mode, the POT (Positive OVeavel Switch), NOT (Negative Owvdiravel Switch), and origin
switch must be connected.

1a The origh switch (deceleration point) signal is invalid (signal terminal assigned46yF®%= invalid,1 =
valid) when tle motor starts to move, and the positive evavel switch (POT) (P22) is not triggered
throughout the process.

The servo motor first seges for the deceleration point (origin) signal at high speed in the positive direction
accordingto thevalue setoy P312 (homing higkspeed velocity). Upon detecting the rising edge of the
deceleration point (origin) signal, it gradually decelerate$®13 (homing lowspeed velocity) as per the

setting of P914 (homing acceleration/deceleratitbme). After that,the servo motor reverses direction and
searches for the falling edge of the deceleration point (origin) signal at the low speed specif®@d dy
(homing lowspeed velocity). When the falling edge of the deceleration point (originglsig detected, ti

reverses direction again and continues to search for the rising edge of the deceleration point (origin) signal at
the low speed of P23 (loming lowspeed velocity). The subsequent homing actions are divided into four
scenarios:

W Numbe of Z-phases (P41.0) = 0 and mechanical offset (P9, P920) = 0:During the operation of
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continuously searching for the rising edge of the decelerationt gofigin) signal at P43 (homing
low-speed velocity), the motor stops immediately ugetecting the rising edgef the deceleration point
(origin) signal.

Deceleration
Point/ Origin Positive Over Rising Edae of
Positive Travel Switch v Deogleragt’ion
Direction [] n ! Point Signal
! 17 PY-12 [y |
(O rrrrrrrrrrrro Fisno o
| ‘
Motion ; E Po-13 ‘
Trajectory : ) |
| »
| i \ t
| i P13 Trigger
Positive Over | 11 signal ‘fFaninglEdg_e
Travel Switch || o P?)?nies?;ig? n
Y Number of Zphases (P41.0) = 0 and mechanical offset (9, P92 0 ) i O: During the

continuously searching for the rising edge of the deatider point (origin) sigal at P913 (homing lowspeed
velocity), the motor stops immediately upon detecting the rising edge of the deceleration point (origin) signal
After the motor comes to a complete stop, it will run a fixed number of pulsd®(P9-20) at the speed set by
P913 (homing lowspeed velocity) according to the set number of mechanical offset pulses and direction
(which can be positive or negativajd then the motor stops.

¥ Number of Zphases (P21.0) = 1 and mechanical offset (9, P320) = 0:During the peration of
continuously searching for the rising edge of the deceleration point (origin) signal a{iR@€ming lowspeed
velocity), the motor continues to run aftistecting the rising edge of the deceleration point (origgmesi and
then stops imndiately upon finding the first phase signal.

Deceleration
Point/ Origin overTravel - ) f
I;?;j:ttii\gi I7 Switch FOT v ‘thl)se"::glsra?ii:
— i Point Signal
: 7 PO-12 [y :
(was iassasessaaains ok
Motion : : P9-13 Z Signal
Trajectory : :
a. | \ :
|
Motor Z-Signal ﬂ H : T i P13 Trigger Falling Edg-e
| 1 Signal of Dgcelgratlon
Point Signal

Positive Over |—
Travel Switch

Y When the number of-Bhase pulses (PBL.0) is set to 1 and the mechanical offset valBe<.9, P920) are
nonzero:

During the lowspeed operation aearching for the risingdge of the deceleration point (origin) signal at the
speed specified by PB3 (homing lowspeed velocity), the motor will continue to run after detecting the
rising edye of the deceleration point (origin) signal, and then stopeidiately upon finding thérst Z-phase
signal. After the motor comes to a complete stop, it will further move a fixed number of pulses (s&fin P9
and P920) at the velocity defined in PEB (homing lowspeed velocity) in the specified direction (either
positive or negative),ral then shut down.

2a When the origin switch (deceleration point) signal is valid at the start of motor movement (signal terminal
assigned by RB4, 0 = invalid, 1 = viid), and the positive overtravel switch (23) is not triggesd
throughout the process

The servo motor dictly searches for the falling edge of the deceleration point (origin) signal in reverse at
the low speed specified by A8 (homing lowspeed veladty). Upon detecting the falling edge of the
deceleration poinforigin) signal, it reveses direction (i.e.moves forward), and continues to search for the
rising edge of the deceleration point (origin) signal at the low speed set-18 F#bming lowspeed
velocity). The subsequent homing actions are divided oupbdases:

W When the nurpber of Zphase pulses (PBL.0) is set to 0 and the mechanical offset valued (R®920) are
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4 Operation of servo syste

0:During forward acceleration or forward unifospeed operation, theator will stop immediately upon
detecting the rising edge of tdeceleratn point (orign) signal.

Deceleration
Point/ Origin y
P_ositi_ve i?::}é\fz(\?vxg v
Direction
- 1
| 17
|
(O rrrrrr@@rrrrrrreo  meneea
Motion : : Po-13 /
Trajectory ( ! :
: l / .
| |
| | P13 Trigger |
Positive Over : L Signal o:‘:glgzglsri?ign
Travel Switch Point Signal

When the number of-fhase pulses (PBL.0) is set to 0 and the mechanical offset valuesl@R%920)
are nonzero:During forward acceleration or forward uniforspeed operation, the neo will stop

immediatelyupon detecting the rising edge of the origin signal. After the motor comes to a complete stop, it

will move a fixed number of pulses (set in-P® and P20) at the eocity defined in PA3 (homing
low-speed velocity) in the spéied direcfon (either psitive or negative), and then shut down.

When the number of-hase pulses (PBL.0) is set to 1 and the mechanical offset valuesl@R%920)

are 0:During forward acceleration or forward unifespeed operation, the motor will continwertin after
detecting the rising edge of the origin s@, and then stop immediately upon finding the firgthAse signal.

Positive

Deceleration

Point/ Origin
|

Over-Travel

Direction Switch FOT \
RN !
| 7
I L.
(O rrrrrr@@rrrrrrreo priy
Motion : : P9-13 Z Signal
Trajectory C—:_—|> : /_;
| | >
| | / ¢
) | |
Motor Z-Signal ﬂ i T ﬂ m i ) -P9-13 Trigger Faling Edgeo
iti Signal - g
??as\l;[elz‘fzaxi | Decelgir;::gr Point

When the number of-hase pulses (PBL.0) is set to 1 and the mechanical offset valuesl@R%920)

are nonrzeroDuring forward acceleration or forwgiuniformspeed operation, the motor will continue to run
after detecting the rising edge of the origin signal, and then stop immediately upon finding thelfiesieZ
signal. After the motor comes tocomplete sip, it will move a fixed number of pulséset in P919 and
P9-20) at the speed specified by-P3 (homing lowspeed velocity) in the preset direction (either positive or
negative), and then shut down.

3¢ When the origin switch (deceleratiomipt) signal § invalid at the start of motor movement (signal

terminal assigned by P&, 0 = invalid, 1 = valid), and the positive overtravel switchZPpis triggered to
be valid during the process:

The servo mair first searches for the deceleratjpmint signal &high speed in the forward direction at the
value set by P92 (homing higkspeed velocity). After triggering the positive overtravel switch (POT)
(P5-22), the driver immediately searches for the fglledge of the deceleration point (onjgsignal at fgh

speed in the reverse direction-B9-12 (homing higkspeed velocity) according to the value set bylR9
(homing acceleration/deceleration time). Upon detecting the falling edge of the deceleoatioforigin)

signal, it deceleratesnd reverses déction (i.e., resumes forward direction) as per the value set iy P9
(homing acceleration/deceleration time). The servo motor then searches for the rising edge of the
deceleration point (origin) sighat low speed in the forward directiah P913 (honing low-speed velocity).

The subsequent homing actions are divided into four cases:

Ww When the number of-fihase pulses (PP1.0) is set to 0 and the mechanical offset valuesl@R®920)
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are0:

During forward acceleration or forward uniforspeed operatig the motor will stop immediately upon
detecting the rising edge of the origignal.
Deceleration point
Origin switch
Overtravel

i

Ppsitive switch POT \% POT signal
direction :rising edge
! i
IT Ry
: - P12 O_rigin signal ‘
(rrrrrrprrr@@rreeo -,
| | /
Motion trajectory : |—:)
1 1 t
(": |
|
| |
Positive overtravel : | 1 -P9-12 - ! Deceleration point
switch Tsrigr?;r i signal falling edge

Y When the number of-phase pulses (PBL.0) is set to 0 and the mechanical offsetiesl(P919, P920)
are NORzero:

During forward aceleration or forward uniforrspeed operation, the motor will stop immediately upon
detecting the rising edge of the deceleration point (origin) signal. After the motor comes to a complete stop, it
will move a fixed number of pulses (set in-P® and P20) at the speed specified by 3 (homing
low-speed velocity) in the preset direction (either positive or negative), and then shut down.

When the number of-hase pulses (PBL.0) is set to 1 and theerhanical offset values (A9, P920)
are 0:
During forward acceleration or forward uniforspeed operation, the motor will continue to run after

detecting the rising edge of the deceleration point (origin) signal, and then stop immediately uponh@énding
first Z-phasesignal.

Deceleration point

Origin switch - :
1
Positive sw\ilfcrhrli\gT Vo1 POT signal
direction rising edge
= : I
! Olrigin signal ‘
(@ rrrrrryrrr@rrreo
Motion : : /
trajectory : 9] 4
(@ : t
| |
zH” [t |l [ | ot
" | 1 -P9- / ; i
Posm\;\iﬁgﬁ rravel l_ rigger signal 5 g;ﬁ?lef;alltilr?g (’e)glgnet

|
When thenumber of Zphase pulses (PBL.0)is set to 1 and theechanical offset (R29, P920)is not
O:

During forward acceleration or forward uniforspeed operation, the motor continues to run after detecting
the rising edge of the decelerationirgo(origin) signal. It then stops immediately upon finding the first
Z-phase signal. After the motor comes to a complete stop, it will move a fixed number of pulses (specified by
P919 and P20) at the speed set #9-13 (homing lowspeed)n the directbn (either forward or reverse)
defined by the mechanical offset parameters, and then shut down.

a 2BHoming Mode 1L Reverse Homing, where the deceleration point is the origin switch
and the origin is either the origin switch or the motor Zsignal (P311.2=1)

To use this mode, it is necessargtmnecthe POT,NOT, and origin switch.

1) The origin svitch (deceleration point) signal is invalid when the motor starts to move, and the reverse
overtravel switch (NOT) (R23) is nottriggeredduring the entire pross.
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The servo motor first searches for the deceleration point signal in the reverse disbdtigh speed
according to the value set in-P93-12 (homing higkspeed)**, until the rising edge of the deceleration point
signal is detected. It then graduadigcelerates (or decelerates, in line with actual motion logic) to the speed

set in *P313 (homing low-speed)** as per the parameter **2@ (homing acceleration/deceleration
time)**. After that, the servo motor searches forward at the low speed spéxifie@l13 (homing lowspeed)

for the falling edge of the deceleration point (origin) signaheithe falling edge of the deceleration point
(origin) signal is detected, the motor reverses direction (resumes reverse motion) and continues to search at
the low speed ofP9-13 (homing lowspeed) for the rising edge of the deceleration point (origgmat The
subsequent homing actions are divided into four scenarios

W When thenumber of Zphase pulses (PBL.0)is set to 0 and theechanical offset (P29, P-20)is
0:During the operation of continuously searching for the rising edge of the deoslerit (origin) signal at

the low speed 0fP9-13 (homing lowspeed), the motor stops immediately upon detecting the rising edge of the
deceleration point (agin) signal.

Deceleration point

N Overtravel Origin switch
Positive ' switchNOT m Vot
direction ! Deceleration point

signal.falling edge
i signal ;

1 Origin signal
rising edge

Reverse overtravell
switch

|
| i Deceleration point
} i signal rising edge

When the **number of Zhase pulses (PBL.0)** is set to 0 and the **mechanical offset (P9,
P9-20)** is not O:
During the operation of continuously searching for the rising edge of the deceleration pgim} $ignal at
the low speed of **P9313 (homing lowspeed)**, the motor stops immediatalpon detecting the rising
edge of the deceleration point (origin) signal. After the motor comes to a complete stop, it will move a fixed
number of pulses (specifleby P919 and P20) at the speed set in *PIB (homing lowspeed)** in the
direction (eitter forward or reverse) defined by the mechanical offset parameters, and then shut down.

When the **number of Zhase pulses (PBL.0)** is set to 1 and the **meahical offset (P49,
P9-20)** is 0:
During the operation of continuously searching fa tiing edge of the deceleration point (origin) signal at

the low speed of *P913 (homing lowspeed)**, the motor continues to run after detecting the rising edge
of the deceleration point (origin) signal, and then stops immediately upon findingstheghiase signal.

Deceleration point

Overtravel Origin switch

Positve ~ SWitthNOT * v ot

directior} Deceleration point
m Trigger i i

signal falling edge
: signal ;

Po-13| | /—\

Motion t

trajectory Zsignal

|
I T
I i
I i
. Origin signal
Motor Z |
otor £ signa H T ﬂ P12 rising edge

|
Reverse overtravell | i Deceleration point

|

I

switch i signal rising edge

When the number of-phase pulses (PB1.0) is set to 1 and the mechanical offset1P9P920) is not
0:
During the operation of continuously searching for the rising edge of the deceleration point (origgh)asig
the low speed ofP9-13 (homing lowspeed), the motor continues to run after detecting the rising edge of the

deceleration point (origin) signal, therogs immediately upon finding the firstphase signal. After the
motor comes to a complete stapyill move a fixed number of pulses gsgfied by P919 and P20) at the
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speed set in P23 (homing lowspeed) in the direction (eithBarward or reversejlefined by the mechanical
offset parameters, and then shut down.

2(The origin switch (decelerain point) signal is valid (for the signal terminal assigne®B%4; 0 = invalid,

1 = valid) when the motor starts to move, and the reverse overtravel sM@dr) (P523) is not triggered
during the entire process.

The sero motor directly searches forward at the low speed specifid@9iiy8 (homing lowspeedYor the
falling edge of the deceleration point (origin) signal. When the falling edge of the deoelea@nt (origin)
signal is detected, the motor reverses dioacfi.e., moves in the negative direction) and continues to search
at the low speed 6P913 (homing lowspeedYor the rising edge of the deceleration point (origin) signal.
The subsequetfitoming actions are divided into four scenarios:

W When thenumberof Z-phase pulses (PBL.0)is set to 0 and theechanical offset (P29, P920)is
0:During reverse acceleration or reverse unifgpaed operation, the motor stops immediately upon

detectng the rising edge of the origin signal.

Deceleration point

@l (I o Sana aling e

P9-13

D - |
\_j r

Origin signal
rising edge

Motion
trajectory

Positive overtravel
switch

'frigger signal

Y When thenumber of Zphase pulses (PBL.0)is set to 0 and theiechanical offset (R29, P920)is not

O:

During reverseacceleration or reverse uniforspeed operation, the motstops immediately upon detecting
the rising edgef the origin signal. After the motor comes to a complete stop, it will move a fixed number of

pulses (specified by PB9 and P20) at the speed set 913 (homing lowspeed)n the direction (either
forward or reverse) defined by the mechanical offseameters, and then shut down.

¥y  When thenumber of Zphase pulses (PBL.0)is set to 1 and themechanical offset (P29, P920)is
0:During reverse acceleration or reverse unifgpeed operation, the naotcontinues to run after detecting
the rising edge of the deceleration pointigior) signal, and then stops immediately upon finding the first
Z-phase signal.

Deceleration point

Overtravel Origin switch
Positive SWItthNOT .
irecti [T
direction m
||| !
Deceleration

@l (I o point signal

falling edge

|
I - H
| : .
| Z signal
| ! : .
| : t
| | § \1
Motor Z signal | F Iﬂ m rors| 3 .
o : " Trigger i Origin signal
ave

Reverse overt signal : rising edge
switch

Motion
trajectory

Whenthenumber of Zphase pulses (PBL.0)is set to 1 and theechanical offset (R29, P920)is not
0:

During reverse acceleration or revensiformspeed operation, the motor continues to run after detecting
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the rising edge of the deceleration point (origin) signal, then stops immediately upon finding t@Hiuse
signal. After the motor comes to a complete stop, it will move a fixetbeu of pulses (specified by B9
and P920) at the speed set 913 (homing lowspeed)n the direction (either forward or reverse) defined
by the mechanical offset parataes, and then shut down.

3" The origin switch (deceleration point) signal is invalid (for the signal terminal assign&b-6¢; 0 =
invalid, 1 = valid) when the motor starts to move, and the reverse overtravel switch (NGZ3)(R5
triggered and becomservalid during the process.

The servo motofirst searches for the deceleration point (origin) signal in the reverse direction at high speed
according to the value set iR9-12 (homing higkspeed). When the reverse overtravel switch (NOT) is
triggered, tle drive decelerates and egges direction (i.e., moves forward) based on the value Bétla

(homing acceleration/deceleration time), and immediately starts searching forward at high speed (per the
value ofP9-12 (homing higkspeed)) for the falling e of the deceleration pairforigin) signal. After
detecting the falling edge of the deceleration point (origin) signal, it decelerates and reverses direction again
(i.e., moves in reverse) as per the setting®14 (homing acceleration/decelerationédmThe servo motor

then sarches for the rising edge of the deceleration point (origin) signal at low speed in the reverse direction
at-P913 (homing lowspeed). The subsequent homing actions are divided into four scenarios:

W  When thenumberof Z-phase plses (P911.0)is set to 0 and theechanical offset (R29, P920)is 0O:
During reverseacceleration or reverse uniforspeed operation, the motor stops immediately upon detecting
the rising edge of the origin signal.

Deceleration point

Overtravel Origin switch
. switthNOT n v 1
Positive I | |
Deceleration point

direction signal falling edge

I P9-12
 Trigger / \

I
! i signal
|

|
I
|
|
T
|
Motion C—. } »
trajectory | t
D) -P9-13 \

T
I

| | i

1 } } Origin signal rising
Reverse overtrave [ PO o ! NOT signal edge
switch ' rising edge

Y Whenthe number of Zphase pulses (PBL.0)is set to 0 and theechanical offset (R29, P920)is not O:

During reverseacceleration or reverse uniforspeed operation, the motor stops immediately upon detecting
the rising edgef the deceleration point (@in) signal. After the motor comes to a complete stop, it will
move a fixed number of pulses (specified by-1¥9and P20) at the speed set BH9-13 (homing
low-speed)n the direction (either forward or reverse) definedt®mechanical offset parameteand then
shut down.

¥ Whenthe number of Zphase pulses (PBL.0)is set to 1 and thexechanical offset (P29, P920)is O:

During reverse acceleration or reverse unifepeed operation, the motor continues to run after detebting
rising edge of therigin signal, and t&n stops immediately upon finding the firsjophase signal.

Deceleration point

Overtravel Origin switch
Positive SWitthNOT ° ° v o+
ety [E ] | ot o
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4 Operation of servo syste

Y Whenthe number of Zphase pulses (PBL.0)is set to 1 and theechanical offset (P29, P920)is not 0:

During reverse acceleration or rese uniformspeed opetion, the motor continues to run after detecting
the rising edge of the deceleration point (origin) signal, then stops immediately upon finding thelfiaseZ
signal After the motor comes to a complete stop, it will move a fixehber of pulses (spidied by P919
and P920) at the speed set®-13 (homing lowspeed)n the direction (either forward or reverse) defined
by the mechanical offset parameters, and then shut down.

a 3Homing Mode 2L. Forward Homing, where the deceleréion point and origin are the
motor Z-signal (P911.2=2)

In this mode, the number of motorphases is not detected. To use this mode, it is necessary to connect
thePOTandNOT (switches)

1) When the mtor starts to move, the-&ignal is either invalid ovalid (for the signal terminal assigned
by P5-64; 0 = invalid, 1 = valid), and the forward overtravel switch (POT) is not triggered during the entire
process.

The servo motor first searches for thesignal forward at high speed according to the valuarseg-12
(hominghigh-speed). After detecting the rising edge of theighal, it decelerates and reverses direction as
per the setting d?914 (homing acceleration/deceleration time), then acceletate®913 (homing
low-speed}o search for the -8ignal in reverse at low speed. The subsequent homing actions are divided into
two scenarios:

W When themechanical offset (P29, P920)is 0:During reverse acceleration or reverse unifepeed
operationthe motor stops immediately upon detecting the risiohge on the other side of the mafesignal.

. Overtravel
Positive ; . .
direction switch POT \ Deceleration point
| isignal rising edge
! I

! [T
@)//(/ (M0

Motion | '
trajectory ! Q

P9-12 |- ——

Motor Z
signal

t
7L7777777777X—] Z signal
! -P9-13[7 | Rising edge of the
Trigger signal other side

1

Positive overtravel
switch

Y Whenthemechanical offset (R29, P920)is not equal to O:

During reverseacceleration or reverse uniforspeed operatigrthe motor stops immediately upon detecting
the risirg edge on the other side of the motesignal. After the motor comes to a complete stop, it will
move a fixed number of pulses (specified by-1@9and P20) at the speed set B9-13 (homing
low-speedlin the direction (either forward or reverse) defitgdthe mechanical offset parameters, and then
shut down.

2" When the motor starts to move, thesiginal is either invalid or valid (for the signal terminal assigned
by P564; 0 = invalid, 1 = valid), and the forward overtravel switch (POT}2aPbis triggered during the
process.

The servo motor first searches fiie Zsignal forward at high speed according to the value seg-iP

(homing high-speed). After triggering the forward overtravel switch, the drive decelerates and reverses
direction based orhé setting 0P914 (homing acceleration/deceleration tima)d then searches for the
Z-signal in reverse at high speed-R®12 (homing higkspeedyuntil the rising edge of the-Zignal is
detected. It then gradually decelerates and reverses diregton (ae., resumes forward motion) as per the
value ofP9-14 (homing acceleration/deceleration time). The servo motor then searches forward at low speed
atP913 (homing lowspeedYor the rising edge on the other side of theighal. The subsequent hami

actions are divided into two scenarios:

W When themecharcal offset (P919, P920)is 0:During forward acceleration or forward unifeepeed
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4 Operation of servo syste

operation, the motor stops immediately upon detecting the rising edge on the other sidesiftiad Z

Overtravel :POT Valid

Positive switch POT
direction P9-12 | ——
—

Z signal
IRising edge of the
P9-13 other side

) | ‘

Trigger
signal

Motion
trajectory

Motor Z
signal ‘H
|

Positive Z signal rising

overtravel switc P12 edge

Y When themechanical offset (R29, P9-20)is not equal to O:

During forward acceleration or forward uniforspeed operation, the motor stops immediately upon
detecting the rising edge on the other side of the moegigizal. Afterthe motor comes to a complete stop, it
will move afixed number of pulses at the speed sePB13 (homing lowspeed)n the direction (either
forward or reverse) defined by the set mechanical offset pulse count, and then shut down.

a 4B Homing Mode 3L Reverse Homing, where the deceleration point and origin are the
motor Z-signal (P911.2=3)

1) In this mode the number of motor-phases is not detected. To use this mode, it is necessary to connect
the POTandNOT (switches).

When themotor starts to move,hie Zsignal is either invalid or valid (for the signal terminal assigned
by P5-64; 0 = invalid, 1 = valid), and the reverse overtravel switch (NOT) is not triggered during the entire
process.

The servo motor first searches for thaignal in reverse at gh speed according to the value setFg-12
(homing highspeed). After detecting the rising edge of thsighal, it decelerates and reverses direction as
per the setting d?914 (homing acceleration/deceleration time), then acaele toP9-13 (homing
low-speed}o search for the -Bignal forward at low speed. The subsequent homing actions are divided into
two scenarios:

When themechanical offset (P29, P920)is 0:During forward acceleration or forward uniforspeed

operation,the motor stops imméately upon detecting the rising edge on the other side of the motor
Z-signal.

Overtravel

Positive ' switchNOT v
direction Z Signal
: Trigger I‘?ising edgg of
| po-13| | signal the other side
@® //////////////g//////////'///() 3 / |
Motion : : t i
trajectory : u
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Y When themechanicabffset (P919, P920)is not equal to O:

During forward acceleration or forward unifoispeed operatip the motor stops imediately upon
detecting the rising edge on the other side of the moegigizal. After the motor comes to a complete stop, it
will move a fixed number of pulses (specified by-F®and PR0) at the speed set R9-13 (homing
low-speel) in the direction ither forward or reverse) defined by the mechanical offset parameters, and then
shut down.
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4 Operation of servo syste

2)When the motor starts to move, thesignal is either invalid or valid (for the signal terminal assigned by
*P5-64**; 0 = invalid, 1 = vald), and the reversevertravel switch (NOT) is triggered during the process.

The servo motor first searches for thasignal in reverse at high speed according to the value setR®-12

(homing high-speed)**. After triggering the reverse overtravel sWijtthe drive deceletes and reverses
direction based on the setting of **R4**, then searches for theggnal forward at high speed at **A2

(homing highspeed)** until the rising edge of thesfgnal is detected. It then gradually decelerates and
reveses direction aga (i.e., resumes reverse motion) as per the value of -#4P9(homing
acceleration/deceleration time)**. The servo motor then searches for the rising edge on the other side of the
Z-signal in reverse at low speed at-P913 (homing lev-speed)**. The subsguent homing actions are
divided into two scenarios:

W When the **mechanical offset (P9, P920)** is 0:

During reverseacceleration or reverse uniforspeed operation, the motor stops immediately upon detecting
the rising edge on the other side of theignhal.
» Overtravel
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(Orrrrrr g rrrs
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| Z signal
rising edge

//(/(/ () o Trigger
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Y When the *mechanicaloffset (P919, P920)** is not equal to O:

During reverseacceleration or reverse uniforspeed operation, the motor stops immediately upon detecting
the rising edge on the other side of thetor Zsignal. After the motor comes to a complet@psit will

move a fixed number of pulses (specified by1P9and PR0) at the speed set in *PIB (homing
low-speed)** in the direction (either forward or reverse) defined by the mechanical offagtepers, and
then shut down.

a 5BHoming Mode 4L Forward Homing, where the deceleration point and origin are the
forward overtravel switch POT (P5-22) (P911.2=4)

To use this mode, it is necessary to connecditb@& andPOT (switches).

1" When the forwaravertravel switch (POT) is inlid when the motor sté to move:The servo motor first
searches for the forward overtravel switch forward at high speed according to the valuR9st (homing
high-speed). After detecting the rising edge of the forwarertravel switch signal, it gdually decelerates
ard reverses direction as per the setting®fl4 (homing acceleration/deceleration time). The servo motor
then searches for the falling edge of the forward overtravel switch signal in reverse at ldwasyse

in -P9-13 (homing lowspeed). After detectinthe falling edge of the forward overtravel switch signal, the
subsequent homing actions are divided into four scenarios:

W When thenumber of Zphase pulses (PBL.0)is set to 0 and theechanical offet (P919, P920)is 0:The

motar decelerates and resses direction (i.e., resumes forward motion), and searches forward at low speed for
the rising edge of the forward overtravel switch signal at the speedR@t B (homing lowspeed). During
forward acceleration or forward uniforspeed operation, thmotor stops immediately upon detecting the
rising edge of the forward overtravel switch sighal.
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Y When thenumberof Z-phase pulses (PBL.0)is set to 0 and theechanicabffset (P919, P920)is notO:

The motor decelerates and reverses direction (i.e., resumes forward motion), and searches forward at low
speed fotherising edge of the forward overtravel switch signal at the speed Bétli& (homing lowspeed).

During forward acceleration or forward uniforapeed operation, the motor stops immediately upon
detecting the rising edge of the forward overtravel $wstgnal. After the motor comes to a complete stop, it

will move a fixed number of pulses at the speedrsBBil3 (homing lowspeed)n the direction defined by

the set mechanical offset pulse count (which can only be the reverse direction, i.e.pioveisetween the

origin switch and NOT), and then shut down.

¥ Whenthe number of Zphase pulses (PBL.0)is set to 1 and thmechanical offset (P29, P920)is O:

The motorcontinuesto run in reverse at low speed as setFi&13 (homing lowspeed), ath then stops
immediately upon detecting the rising edge of the firphZse signal.
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Y When thenumberof Z-phase pulses (PEL.0)is set to 1 and theechanical offset (R29, P920)is not
0:

The motor continues to run inverse at low speed as set-R9-13 (homing lowspeed), and then stops
immediately upon detecting the risiegge of the first Zphase signal. After the motor comes to a complete
stop, it will move a fixed number of pulses at the speed €818 (hominglow-speed)n the direction
defined by the set mechanical offset pulse count (which can be either raviysgand direction, but must
move between the origin switch and NOT), and then shut down.

otor Z signal

2) When the forward overtravel switch (POT) (**R22**) is valid when the motor starts to move:

The servo motor directly searches in reverse at low speed for thg fatlige of the forward overtravel
switch (POT) signal at the value set inP9®13 (homing lowspeed)**. After detecting the falling edge of
the FOT signal, the subsequent homing actions are divided into four scenarios:

W When the **number of Zhase pues (P911.0)** is set to 0 and the **mechanical offset {P9,
P9-20)** is 0:

The motor decelerates and reverses direction (i.e., resumes forward motion), searches forward at low speed
for the rising edge of the POT s@ at *P913 (homing lowspeed)** and stops immediately upon
detecting the rising edge of the POT signal during forward acceleration or forward usjfeeth operation.
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Y When the **number of Zhase pulses (PBL.O)** is set to 0 and the **mechanical ofts¢P9-19,
P9-20)** is not O:

The motor decelerates and reverses direction (i.e., resumes forward motion), searches forward at low speed
for the rising edge of the POT signal at **B9 (homing lowspeed)**. During forwadt acceleration or

forward uniformspeed operation, the motor stops immediately upon detecting the rising edge of the POT
signal. After the motor comes to a complete stop, it will move a fixed number of pulses (specified®y P9

and P920) at the speed skt **P9-13 (homing lowspeed)** inthe direction defined by the set mechanical

offset pulse count (which can only be the reverse direction, i.e., it must move between the origin switch and
NOT), and then shut down.

¥  When the **number of Zhase pulse¢P9-11.0)** is set to 1 and the **mthanical offset (P29,
P9-20)** is O:

The motor continues to run in reverse at low speed as setR®813 (homing lowspeed)**, and then stops
immediately upon detecting theirig edge of the first Zphase signal.
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Positive overtravel 1
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Y When the *number of Zphase pulses (PBL.0)** is set to 1 and the **mechanical offset {P®,
P9-20)** is not O:

The motor continues to run in reverse at low speed as setR8-18 (homing lowspeed)**, and then stops
immediately upon detecting thising edge of the first hase signal. After the motor comes to a complete
stop, it will move a fixed number of pulses (specified bylP9%nd P20) at the speed set in **PI3B
(hominglow-speed)** in the direction defined by the set mechanical offslisepount (which can be either
reverse or forward direction, but must move between the origin switch and NOT), and then shut down.

a 63 Homing Mode 5Lt Reverse Homing, where the deceleration point and origin are the
reverse overtravel switch NOT (P523) (P9112=5)

To use this mode, it is necessary to connecP®&andNOT (switches).

1) When the reversevertravelswitch (NOT) is ivalid when the motor starts to move:

The servo motor first searches for the reverse overtravel switch (NOT) in reverse at hijhcsoeding to

the value set irP9-12 (homing highspeed). After detecting the rising edge of the NOT signal, it gradually
decderates and reverses direction as per the settiR@-@ft (homing acceleration/deceleration time). The
servo motor then searchdor the falling edge of the NOT signal forward at low speed as $¥3-18
(homing lowspeed). After detecting the fallirepge of the NOT signal, the subsequent homing actions are
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4 Operation of servo syste

divided into four scenarios:

W When thenumber of Zphase pulses (PBL.0) is set to 0 and theechanical offset (P29, P920)is 0:

The motor decelerates and reverses direction (i.e., resumesaewtion), and searches in reverse at low
speed for the rising edge of the NOT signal at the speed $28-&8 (homing lowspeel). During reverse
acceleration or reverse uniforspeed operation, the motor stops immediately upon detecting the rigieg ed
of the NOT signal.
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Y When the **number of Zhase pulses (PBL.O)** is set to 0 and the **mechial offset (P919,

P9-20)** is not O:

The motor decelerates and reverses direction (i.e., resumes reverse motion), and searches in reverse at low
speed for the rising edge thfe reverse overtravel switch (NOT) signal at the speed sethR®%¥3 (homing
low-speed)**. During reverse acceleration or reverse unidgpeed operation, the motor stops immediately

upon detecting the rising edge of the NOT signal. After the motor ctmrae complete stop, it will move a

fixed number of pulses (specified by-P9and P920) at the speed set in *PIB (homing lowspeed)** in

the direction defined by the set mechanical offset pulse count (which can only be the forward direction, i.e., it
must move between the origin switch and POT), and then shut down.

¥  When the**number of Zphase pulses (PBL.0)** is set to 1 and the *mechanical offset {P9,
P9-20)** is O:

The motor continues to run forward at low speed as set in—1’33930minglow—speed)**, and then stops
immediately upon detecting the rising edge offitst Z-phase signalA

Overtravel
Positive  switchNOT

(wasaaaaaa //'.'// 7o e TS
e — | il 1™
oz |

Y When the *number of Zhase pulses (PBL.0)** is set to 1 and the **mechanical offset {PD,
P9-20)** is not O:

The motor continues to run forward at low speed as set in *¥Bghoming lowspeed)*, and then stops
immediately upon detecting the rising edge of the firphAse signal. After the motor comes to a complete
stop, it will move a fixed number of pulses (sped by P919 and P20) at the speed set in **PI3B
(homing lowspeed)** in tte direction defined by the set mechanical offset pulse count (which can be either
forward or reverse direction, but must move between the origin switch and POT), and thexvahut d

2) When the reverse overtravel switch (NOT) & is valid when the motatarts to move:

The servo motor directly searches forward at low speed for the falling edge of the reverse overtravel switch
(NOT) signal at the value set RB-13 (homing lowspeed). After detecting the falling edge of the NOT
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4 Operation of servo syste

signal, the subsequent homiactions are divided into four scenarios:
W When thenumber of Zphase pulses (PBL.0)is set to 0 and theechanical offset (P29, P920)is 0:

The motor decelerates and reverses direction (i.e., resumes reverse motion), searches in reverse at low speec
for the rising edge of the NOT signal-89-13 (homing lowspeed), and stops immediately upon detecting
the rising edge of the NOT signal during reverse acceleration or reverse usjifeech operation.
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Y When the *number HZ-phase pulses (PBL.0)** is set to O amh the **mechanical offset (R99,
P9-20)** is not O:

The motor decelerates and reverses direction (i.e., resumes reverse motion), and searches in reverse at low
speed for the rising edge of the NOT signal atgheed set in *913 (homing lowspeed)**. During

reverse acceleration or reverse unifespeed operation, the motor stops immediately upon detecting the
rising edge of the NOT signal. After the motor comes to a complete stop, it will move a fixed rafmber
pulses (specified by PP9 and P20) atthe speed set in **R23 (homing lowspeed)** in the direction

defined by the set mechanical offset pulse count (which can only be the forward direction, i.e., it must move
between the origin switch and POT), ahdn shut down.

¥  When the **number of Zhase pulses (PBL.0)** is set to 1 and the **mechanical offset {P9,
P920)** is 0:

The motor continues to run forward at low speed as set in-¥3thoming lowspeed)**, and then stops
immediately upon detting the rising edge of the firstphasesignal.
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Y When the *number of Zhase pulses (PBL.0)** is set to 1 and the **mechanical offset {P9,
P9-20)** is not O:

The motor continues to run forward at low speed asnsetP9-13 (homing lowspeed)**, and theistops
immediately upon detecting the rigirdge of the first phase signal. After the motor comes to a complete
stop, it will move a fixed number of pulses (specified bylR%nd P20) at the speed set in *PIB
(homing lowspeed)** in the directionefined by the set mechanical offset putseint (which can be either
forward or reverse direction, but must move between the origin switch and POT), and then shut down.

a 7BHoming Mode 6L. Forward Homing, where thedeceleration point and origin are the
forward mechanical limit position (P9-11.2=6)

To use this mode, there is no need to conned®@@iE,NOT, or origin switch.
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4 Operation of servo syste

The servo motor first runs forward at low speedaading to the value set in **PE3 (hominglow-speed)**.

After colliding with the forward mechanical limit position, if the absolute value of the torque reaches the
torque upper limit of *P917 (contacstop homing torque threshold)** and the absoldki® of the speed

is lower than the value s **P9-16 (contacistop homing speed threshold)**, and this state is maintained
for the time set in *PAL8 (contacistop homing time threshold)**, it is judged that the mechanical limit
position has been relaed. The subsequent homing actions are dividto four scenarios:

W When the *number of Zhase pulses (PBL.0)** is set to 0 and the **mechanical offset {F%
P9-20)** is 0: The motor stops immediately.
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(Crrr@rrrrrerrraro ro1s o s
?’i?s:;izr i_ signal point signal

Y When the **rumber of Zpha® pulses (P41.0)** is set b 0 and the **mechanical offset (A9,
P9-20)** is not O:

The servo motor stops immediately. After coming to a complete stop, it will move in reverse by a fixed

number of pulses (specified by B9 and PR0) & the speed set in *RP23 (homing lowspeedi*
according to the set mechanical offset pulse count, and then shut down.

Positive
\Y
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¥ When thenumber of Zphase pulses (PBL.0)is set to 1 and theechanical offset (R29, P920)is 0O:

It runs in reverse at low speed as setP®13 (homing lowspeed), and then stops immediately upon
detecting the rising edge of the firsjphase sigal.
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Y When the *number of Zhase pulses (PBL.0)** is set to 1 and th&mechanical offset (P99,
P9-20)** is not0:

It runs in reverse at low speed as set ilP%13 (homing lowspeed)**, and then stops immediately upon
detecting the rising edge of the firstphase signal. After coming to a complete stop, the motomnvaillie a
fixed number of pulses at the speed is **P9-13 (homing lowspeed)** according to the set mechanical
offset pulse count (it can run in eithferward or reverse direction, but must be within the range of the
mechanical limit position), and thehwt down.
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4 Operation of servo syste

a 8B reverse mechanical limit position (P911.2=7)

To use this mode, there is no need to conne®@iE NOT, or origin switch.

The servo motor first runs in reverse at low spaecording to the value set-ir9-13 (homing lowspeed).

After colliding with the reverse mechanical limit position, if the absolute value of the torque reaches the
torque upper limit oP9-17 (contacstop homing torque thresholdhd the absolute valugf the speed is
lower than the alue set ifP9-16 (contacistop homing speedriésshold), and this state is maintained for the
time set iNP9-18 (contacstop homing time threshold), it is judged that the mechanical limit position has
been reached. The sdmuent homing actions are dividieto four scenarios:

W When thenumber of Zphase pulses (P91.0)is set to 0 and theechanical offset (P29, P920)is O:
The motor stops immediately.

Positive

Ty ),
| i ocmy
s o ey

Y When the **number of Zhase pudes (P911.0)** is set to 0 andhte **mechanical offse(P9-19,
P9-20)** is not O:

The servo motor stops immediately. After coming to a complete stop, it will move forward by a fixed number
of pulses (specified by PB9 and P20) at the speed set in **PIB (homing lowspeed)** accordig to the
set mechanicaiffset pulse count, and then shut down.
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¥  When the **number of Zhase pulses (PBL.0)** is set to 1 and the **mechanical offset {P9,
P9-20)** is 0:

It runs forwardat low speed as set in *PB3 (homing lowspeed)**, and then stops immediately upon
detecting the rising edge of the firsjphase signal.

Positive direction
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Y When the *number of Zhase pulses (PBL.0)** is set to 1 and the **mechanicaffset (P919,
P9-20)** is not O:

It runs forward at low speed as set in **P® (homing lowspeed)**, and then stops immedigtelpon
detecting the rising edge of the firstphase signal. After coming to a complete stop, the motor will move a
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4 Operation of servo syste

fixed numbe of pulses (specified by PBB and P920) at the speed set in *PIB (homing lowspeed)** (it
can run in either forward or rexse direction, but must be within the range of the mechanical limit position),

and then shut down.

(D

Applicable Only to Homing Modes & 7
ForHoming Modes 6 and 7, once either of these two homing modes is triggere

maximun torque during the homing process will bé& times the value set in RS
(contactstop homing torque threshold). If both tinéernal forward/reverse torquinits
(P3-28andP3-29) are lower than 1.1 times the value ofIH9 then the torque limits Wil
be the values set in B and P29. Similarly, if the external forward/reverse torq
limits (P3-30andP3-31) are enabledhe actual torque limit will bene minimum value
among the internal torque limit, external torque limit, and 1.1 times the v&R917.
The 1.1x multiplier of th€®9-17 (contacistop homing torque thresholsgtting only
takes effect when these two hioigpn modes are triggered. If horgiris merely enablet
(with P9-11.2 set to 6 or 7 for homing mode) but the homing process isitiated, the
1.1x multiplier of the PA7 setting willnottake effect.

4.3.2 Position control (exterral pulse command)

Parameter Overview ReizEne
chapter
P0-01 control mode selection Set to 6: external pulse mode 4321
Set the pulse form
P0O-10 pulse instruction form g:g\:\éV/CCW 4322
2-P+D
P0-11 Motor pulse numbers per rotation*] Setting of command pulse number require
P0-12 Motor pulse numbers pq for one revolution of motor
rotation*10000 P0-11 and PaL2=0, PG13/PG14 are
PO-13 Electronic gear ratio (numerator) | effective
P0O-14 Electronic gear ratio (denominator) P0-11° P0G-14 are 0, P®2~P095 are valid 4.3.2.2
P0-92° P093 32bit electronic gear rati¢ 32-bit electronic gear ratio (numerator)
(numerator) P0-92*1 + PG93 *10000
P094 P095 32bit electronic gear rati¢ 32-bit electronic gea ratio denominator
(denominator) P0-94*1 + PG95 *10000
P0-09 Pulse command setting You can set the command dlrectlpn 8 4322
filter time of low-speed pulse respectively
4.3.2.1 External pulse position mode
Parameter| Setting value Meaning Modify Effective
P0-01 6 Control the position by external pulse | Servo bb At once
4.3.2.2 Forward direction of pulse instruction and pulse form
1. set the forward direction of pulse instruction
Parameter Meaning Default setting| Unit Range Change Effective
P0-09.0 irecti
forward_dlrectpn of 0 - 0/1 Servo bb | Re-power on
n. x X pulse instruction

P0-09 will change the counting direction of the internal counter in the servo systemcolimting
direction determines the rotation direction of the motor. Therefore, this paracaet be adjusted if th
actual rotation direction of the motor is different from the expected direction in the position mode.
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Parameter Meaning Default settiig Unit Range Change Effective
P0-09.2 Low speed pulse _ Re-power
n. x I | command filter time F 4.167ns 0~F Servo bb on

P009.2 is pulse filter time. It can enhance the -an@rference ability of lowspeed pulses (less th
200K). When the input is leghan 700K, the maximum filtering time F is recommended. When the
pulse frequency exeds 1M, the filtering time should not be more than 7.

Parameter Meaning Default setting| Unit Range Change Effective
PO09 3 Predistribution of
1T x 4 input pulse commang 1 - 0~7 | Servo bb| Repower on
' filter

P0-09.3 setting value is n (range is 0~7), the received pulse numdenisf normal one. The receive

frequency is 2/ of original one.
For example, pulse number peratidn is 10000, sending frequey is 10KHz, pulse number is 1000
when PB09=1000, then UQ2=5000, UBDO is2”-n of original one.

2. set the pulse instruction form

Parameter| Meaning setting Meaning Change Effective
PO-10 Pulse 0 CW, CCW mode
nox x command 1 AB phase Servo bb At once
' form 2 Pulse + direction (defaulted)

3. Details of pulse command

P0-10.0 Forward rotation Reverse rotation
cow | OFF CCW f f
0: CW/CCW
cw f f ow | OFF
90° 90’
R .
1: AB Phasem Phasem
Phase B Phase B
pulse pulse
2: P+D
directioﬂ ON directio;| OFF
4. Pulse specification
Pulse specification Highest inputfequency | Voltage Forward curent
Low speed pulse Open collector 200KPPs 24V <25mA
P P Differential signal 500KPPs 3.3~5V <25mA
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4.3.3 Position control (Internal command)

Parameter Overview REIEIENEE
chapter

P0-01 control mode selection Set to 5: intamal position mode 4331

Control mode setting of internal positig
P4-03internal position mode mode: including step change mog
P4-04 valid segment number positioning mode and adjustment time 4333
P410~P4254 internal position 1 to 3§ Configuration of pulse displacemer e
parameters speed, acceleration and deceleration f

of each segment
P5-35 change step signal/GHGSTP 4334
P5-32 pause present segment signal /INHIBI| Common terminal function assignment  4.3.1.4
P5-31jump present segment signatCI. AMP 4335
P4-00 number of Zphase signal after leaving
limit switch
P4-01 speed of hitting the proximity switch
P4-02 speed of leaving proximity switch Internal position back to origisetting 4318
P528/SPD-A: find reference origin on parameters R
forward side in position mode
P5-29/SPDB: find reference origin on revers
side in position mode
F2-09 35 segments position setting Set segment no. by communication 4.3.3.6

4.3.3.1 Internal position mode
Parameter | Setting value Meaning Change | Effective

Position catrol by preset values of internal

POO1 5 . : .
registers in servo units

Servo bb At once

4.3.3.2 Internal position mode setting

Parameter Function Unit Defgult Szl modify | Effective
setting mode
Internal position o} n.00® 5 Servo bb| Atonce
mode setting
Parameter settin Meaning 22{3#5 Setting range
P403 n. I X Xxx No meaning
n. xI xX Waiting mode 0 01
n. x x I ¥ Change step mod 0 0 6
n. x x x I| Positioning mode 0 01
1. waiting mode
n. xI xx Meaning
0 Wait for positioning compkion
1 Not wait for positioning completion

Note: Waiting mode refers to whethtre driver waits for the motor to be positioned after outpultir
position instruction in internal position mode. It takes effect in all-Stegpnging modes.
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4 Operation of servo syste

Waiting mode=0Qadjust time =0ms

Waiting mode =0, adjust time >0ms

A

P5-00

Pulse j—

offset

/COIN
Signal status

After the drive output -segment positiof
command, it will wait for the completion of mot
positioning, and then start the next posit
command at once. Tk positioning time, which
means the time from pulse output complete to
output of positioning completion signal.

ON OFE

P5-00
Pulse
offset 4

v

/COIN
Signal status

ON

After the drive output -segment position comman
it will wait for the completion of motor pdsning,

and pass the adjust time, then start the next pos
command. T1 ipostioning time, t2 is adjust timeg
Refer to parameter PHL.

Wait mode = 1, adjust time = Oms

Wait mode = 1, adjust time > Oms

A

t

After the drive output -Begment positiof
command, it will not wait for theompktion of
motor positioning, and start the next posit
command at once.

-
>

v t

After the drive output -segment position comman
it will not wait for the completion of motg
positioning, but pass the adjust tinendthen start
the next position command. T2 is adjust time. R¢
to parameter R41.

2. change step mode

Description

t1=P416, t2=P423.
1. If the /ICHGSTP signal is always ¢
the servo unit will cycle the set positiq

ICHGSTP ON
Signal statusﬁ'
0: Change the
step when Segment.
signal is ON,
recycling Segmene

Segmentl

segment all the time.

2. If the /ICHGSTPsignal is set to off
when executing a certain segment,

servo will continue to complete th
execution of that segment without t
execution of the next segment.

3. In this mode, the step change sig

ICHGSTP is triggered at high level.

4. When the servenable is off during
a certain section of operation, the mo
stops according to the servo o
shutdown mode. After the shutdow
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Description

the positioning is invalid.

5. After each operation completio
positioning completion and positionin
approach signal aml effective.

6. In this mode, the adjustment time
each period isalid.

1: Change the
step at the
rising edge of
the signal,
singlestep
execution

ICHGSTP ON
Signal status_OFF ﬂ I

A

Take setting two segments as
example, t1 = p46 in thefigure.

1. Note that as shown in the figure,
this mode, the set agtment time
actually does not work. As long as t
previous position command has be
sent out, the next command will |
entered immediately when a new s
change signal arrives.

2. In this mode, the step change sig
/CHGSTP is triggered by rising eelg
3. After each operation completio
positioning completion and positionin
approach signal are all effective.

4. When the servo enable is off duri
a certain section of operationgtimotor
stops according to the servo ¢
shutdown mode. After the shiawn,
the positioning is invalid.

5. The adjustment time is not valid
this mode.

2: Start at the
rising edge of
the signal,
sequential run
all, not
recycling

ICHGSTP ON
Signal status_OFF ﬂ I

A

Take setting two segments as
example, t1 = p46 in the figure.

1. The /CHGSTP signal before t
completion of a cycle will not b
counted, as shown in the secd
/CHGSTP signal in the figure.

2. In this mode, the step change sig
/ICHGSTP is triggered by rising edge.
3. After each operation complet,
positioning completion and positionin
approach signal are all effective.

4. When the servo enable is off duri
a certain section of operation, the mo
stops according to the servoff
shutdown mode. After the shutdow
the positioning is invalid.

5. The adjustment time is valid in th
mode.

3: set segment
no. through
communication

Servo is ON, set parameter-B2=0, then set the running segment. The motor will

the setting sgment. Refer to chapter 4.4.8.
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Description

4: /[CHGSTP
double edge
triggering

t1 = p416 in the figure.

1. /CHGSTP rising edge triggers t
first segment and falling edge trigge
the second segment. Where, if the f
segmehposition is required to opera
completely, the /CHGSTP sign
remains on until the end of the fir
segment.

2. Only in this mode, the number

p4-04 valid segments is invalid.

3. After each operation completio
positioning completion and posihing
approach signal are all effective.

4. When the servo enabledff during
a certain section of operation, t
t motor stops according to the servo

shutdown mode. After the shutdow
the positioning is invalid.

5. The adjustment time is not valid
this mode.

6. Before using this mode, &b
terminals need to be attated first, bul
not when using this mode.

ICHGSTP ON

Signal statusﬂ

5:
/[PREFA(P557
)
/PREFB(P558)
/PREFC(P%59)
Choose the
segment
through
terminal, the
range is
segment 1~3

/PREFC
0

/PREFB /PREFA Segment no.

1 (segment 1 position)
2 (segment 2 position)
0 3 (segment 3 position)
1. After each operation completion, positioning completion and positioning app
signal are all effective.

2. When the servo enable is off during a @iertsedon of operation, the motor sto
according to the servo offhatdown mode. After the shutdown, the positioning
invalid.

3. The adjustment time is valid in this mode.

4. |CHGSTP signal is invalid only in this mode.

5. The segment number seleotitermiral can not only trigger the step change at
edge, but alskeep on state. This mode supports continuous and repeated triggeri
certain segment. If the segment number selection terminal remains on, the motc
after encountering the osteavel signal, it is necessary to change the segment nu
selectionterminal to off, otherwise, the motor will execute the position segment
the overtravel signal is cancelled.

OO

OO |O

0
0
1

6:
/[PREFA(P557
)
/PREFB(P558)
/PREFC(P%59)
Choose the
segment
throuch
termirel, the
range is
segment 1~8.

/PREFD | /PREFC| /PREFB | /PREFA Segment no.

0 0 0 0 1 (segment 1 position)
0 0 0 1 2 (segment 2 pasdn)

0 0 1 0 3 (segmen8 position)

0 0 1 1 4 (segment 4 position)
0 1 0 0 5 (segment 5 position)
0 1 0 1 6 (segment 6 position)
0 1 1 0 7 (segment 7 position)
0 1 1 1 8 (segment 8 position)
1 0 0 0 9 (segment 1 position)

(0]
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4 Operation of servo syste

supports 116
segments of
step change
mode 6

n. x xI | Description
Note: 1 0 0 1 10 (segment 2 pd&n)
Firmware 1 0 1 0 11 (segmen3 position)
version 3730 1 0 1 1 12 (segment 4 position
ard later 1 1 0 0 13 (segment 5 position
z:gfnoer:wstsiif 1 1 0 1 14 (segment 6 position
step change 1 1 1 0 15 (segment 7 pos@t@on
mode 6 1 1 1 1 16 (segment 8 position
Firmware _Nc_)te: the risi_ng edge o_f P36 step change signtaiggers each position @hrising edge
version 3740 | 1S invalid during operation).
and later 1. When the servo enable is off during a certain section of operation, the moto

according to the servo off shutdown mode. After the shutdown, the position
invalid.

2. The agustment time is not valith this mode.

3. After each operation completion, positioning completion and positioning app
signal are all effective.

4. After the segment number is selected, the rising edge-85HGSTPstep changg
signal is requiredat trigger to run the positn segment, and the step change trigge
during segment operation is invalid.

5. Segment number selection terminal logic is voltage level valid. Input high v(
level is valid, input low voltage level is invalid.

The folowing input signal can swih the segment 1 to 3 or 1 to 8:

Parametel Signal name DEf"?lUIt it Setting range Modify | Effective
setting | e mode
/PREFA internal Range 000@014,
P557 position segment 1 n.0000 5 distribute to input
terminal through P57
/PREFB internal Range 000@014,
P558 position segment 2 n.0000 5 distribute to input
terminal through P58 Anytime | At once
/PREFC internal Range 000@014,
P559 position segment 3 n.0000 5 distribute to input
terminal through P59
/PREFD internal Range 000@014,
P560 position segmat 3 | n.0000 5 distribute to input
terminal through P50

3. Positioning mode

n. xxxI Meaning
0 Relative positioning
1 Absolute positioning

0: relative positioning

1: absolute positioning
(take the reference origin as the absolutEtimming
origin)

A

Y
Segmeng
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4.3.3.3 Position segment 1 to 35 parameter settings

Parameter Meaning Def?‘“'t Unit Range Change | Effective
setting
P410¢ n-1° *7 P“('Iiiv”g‘ig‘ber 0 1 pulse -9999 9999 | Servo bb| Atonce
P411f n-1" *7 PLéLsighngggber 0 10000pulses| -32767 32767 | Servo bb| Atonce
P412f n-1" *7 Speed 0 0.1rpm 0" 65535 Servo bb| At once
Trapezoid
P413f n-1" *7 | acceleration 0 ms 0" 65535 Servo bb| At once
time
Trapezoid
P414+ n-1" *7 | deceleration 0 ms 0" 65535 Servo bb| At once
time
P415+ n-1" *7 Reserved -
P416f n-1" *7 | Adjusttime 0 | ms | 0 65535 | Servobb| Atonce

Notes:

1. Set pulse number = pulse humber (high*aif000 + pulse number (low bit).

2. In formula P410+(n1)*7, n is the segment no. of internal position; the range is 1~35. Segrih
can be set through the operate panel, segment 13~35 needs to write in parameters through comi
(RS232 or RS485).
3. In the relative positioning mod# the pulse high bit is set to 9999, the pulse low bit is set to 999
the pulse high bits set to- 9999, the pulse low bit is set 19999, and P49©3.3 = 1 (do not wait for th
positioning to complete), the infinite pulse mode is entered. Ortdh&ary, the number of pulses
limited.

4. If one of the segment speed is zero, servo wipl tths segment and run the next segment.

5. In relative positioning mode, if one segment speed is not zero but the pulse number is zero, t
will not run, but the wait mode is effective. The servo will run the next segment when the adjust
out.

6. In absolute positioning mode, if one segment speed is not zero but the pulse number is zero, th
motor will return to the reference origin with the speéthis segment.

7. In the absolute positioning mode, if the speed settings of two conse@gfivenss are not zero and t
pulse number settings are the same, then the latter segment of the two segments will not rur
waiting mode determined bydtsegment is valid.

8. In the absolute positioning mode, the number of motor turns is limdednimited.

9. At present, there are only step velocity and slope velocity in the position section of internal
mode, and there are no other velocityms. When trapezoidal acceleration time and trapez
deceleration time are set to 0, itilsthe form of step speed. When trapezoidal acceleration time
trapezoidal deceleration time are greater than 0, it is in the form of slope speed.

10. Trapenidal acceleration time and trapezoidal deceleration time refer to the time required to
from O to rated speed.

11. If the speed of a certain segment is set to 0, the position command of this segment will be ig
step change mode 0/ 1/ 2.the step change mode of 4 / 5/ 6, when the step change is triggered
position, the motowill not rotate.

12. The position commands of pulse high position and pulse low position in the parameters of
position segment are still affected bhetelectronic gear ratio. The actual number of turns of the n
should be determined accordittgthe combination of the pulse command and the electronic gear rat
13. In the absolute positioning mode, the starting position of each step change isrbésedstarting
position of the first step change. In the relative positioning mode, thengtaosition of each step chan
is based on the position at the end of the last step change.

14. In the relative positioning mode, an infinite pulse positiagmest can be set in the 35 segm
position. Only when the motor runs to this position segniewi|l continue to run unless it is triggered
skip the present segment.

Parametel| Meaning Default setting Range Change Effective
P404 Effective segqent 0 0 35 Servo bb At once
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4 Operation of servo syste

There are 35 sections in total in the internal position. If 10 sections need to be operated and 5 sections need to
be operated switched for use due to process requirements, the effective segment can be set. For example,
paraméers ae set for sections-10, and P44 is set to 5, that is, the position of sectieb i& valid; if it is

set to 10, the position of sectiorl0 is valid.

Parameter Meaning Default setting| Unit Range Modify Effective
P4-08 Internal  position rade 1 - 0 35 Servo bb | Atonce
stat segment number

P4-08 sets the starting operation section number after the first round, and it is valid when the change mode
P4-03.1 is set to 0 and 1. The settings are explained below, and valid values are setftw.Blgdctions.

Change . .
step node Settlng Parameter Actions
start __»Segment » Segment » Segment »Segment
P4-08=0 or P4-08=8 1 2 3 4
P4-08>P404 P4-04=4 4
P4-03.1=0
start —w Segment » Segment » Segment »Segment
N N P408=2 1 2 3 4
1 OF48 O-44 P404=4 )
(I:r4-08:0 P408=8 start __pSegment » Segment » Segment »-Segment end
P404=4 1 2 3 4
P4-08>P404
P403.1=1
start —p- S€gMent » Segment » Segment »-Segment
. . P4-08=2 T 1 2 3 4
1 OR048 0044 P404=4 )

4.3.3.4 Change step signal (/CHGSTP)

Parameter Name Setting Meaning Range
Change step Defaulted is notdistribute to Range. 000@01.4' Distribute
. . . to input terminal through
P535 signal n.0000 | input terminal. Refer to chaptg .
P5-35. When it set to 0001,
/CHGSTP 4.4.3. X
means input from SI1.

4.3.3.5 Skip present segment signal (/ZCLAMP)

Parameter| Sigral name | Setting Meaning Rarge
Skip the Range: 0000014. Distribute
present Defaulted is not distribute t{ to input terminal through
P>31 segment n.0000 input terminal. P5-31. When it set to 0001,
/Z-CLAMP means input from SI1.

In different StepChanging modes, the functiofi skipping the current segment will have different effects, as
follows:
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4 Operation of servo syste

Change step Skip the
mode present Actions
P40 3 n. x segment
0 Cancel current segment, execute the next segment at once
1 Cancel current segent, execute the next segmwhen the chang
step signal is ON
2 Cancel current segment, execute the next segment at once
3 Cancel current segment, set the®again
4 IZ-CLAMP | The current segment is cancelled and executes the next segmen
falling edge of signal /CHGSTP
5 The current segment is cancelled, and the corresponding segn
executed after other segments are selected
6 When the current segment is cancelled, executes the selected p
segment at the rising edge of signal /CHGSTP

When using the skip curresegment function, the Sl terminal assigned byBP5ieeds to be triggered by the
rising edge.

4.3.3.6 Set segment through communication

Default

Parameter Meaning setting

Unit Range Modify Effective

Set the segment
F2-09 number through 0 - 0 35 Anytime At once
communicatn
If this parameter is set to a certain segment number, this segment position will be executed withou
change signal. Communication can be used to modify parameters.

For example: to execute the ead segment position, set82 =0, and then FP9 = 02.

4.3.3.7 Motion start signal (/MRUN)

Parameter, il Default Meaning Modify
name | setting
Terminal output is not assigned
default. Parameter rang
Motio It is only valid in the intenal position| 00000014, assigned to th
P5.50 n start n.0000 mode, similar to th positioning| output interface throug
/MRU ’ completion signal in the external pull paramet¢r P550. When it
N mode; there is output when the motor is set to 0001the signal is
running, and there is no output when { output from SO1 terminal.
motor stops.
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4.4 Speed control

4.4.1 Speed mode general control

4.4.1.1 Soft start

Parameter Meaning Defaulted setting] Unit Range Modify Effective

P3.09 Soft Start 0 ms | 0 65535| Servobb | Atonce
Acceleration Time

p310 | Soft Sta%n‘ﬁce'era“o 0 ms | 0 65535| Servobb | Atonce

Soft start acceleration and deceleration time is suitable for mode 3/4/7. Smooth speed control can
carried out when step speed instruction is input or inteeting speed is selected.

P3-09: Time from stop to rated speed

P3-10: Time from rated speed to stop

4.4.1.2 Zero clamp (/ZCLAMP)

1. Overview

The upper device uses the "speed command" input, and the fuisatised when there is no "piasn loop”
configured. This function is used when the speed command is not 0, the motor needs to stop and make tbe
servo in locking status.

When the "zero clamp"” function is set to "on", the position loop is temporarily coedignside, the motor
clampswithin #1 pulse at this position. It will return to zero clamp position even the motor rotates with
external force.

When zero clamping is used, the current speed must be less than zero clamping speed to make the motor
shaft camped; When the zero clampifignction is started, the motor changes from speed mode to position
mode. At this time, if the motor shaft is rotated and released again, it will return to its original position.
However, when the motor shaft is rotated in sbe®de, it will not return tats original position because

there is no position feedback.

2. Input signal setting

Parameter|  Signal Setting Meaning Range
n.0000 | Defaulted is not distribute t{ /Z-CLAMP  signal s
P531 Zero clamp| (default) | input terminal distributed to inptiterminal
[ZCLAMP . ) by parameter R31, Range
n.0002 | Input signal from SI2 terminal 00000014.
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3. Parameter setting

paramete Meaning Default setting| Unit Range Change Effective
P313 Zero clamp speed 10 rpm 0" 300 Servo bb At once
P312 Zero clamp mode 0 - 0 3 Servo bb At once
P312 setting Contents
0 ZCLAMP input signal is ON, forced speed command is 0, when the speed belfy H
switch to position mode and the servo lock in this position.
1 ZCLAMP input signal iSON, forced set the speed command to 0.
ZCLAMP input signal is ON, the speed below-P3 switch to position mode and t
> servo lock in the position.
Note: after entering zero clamp mode, present setting speed is higher thannRgor
do e s n 6 te ZCLAMP, sigrtalmust be OFF, then motor will run again.
ZCLAMP signal is ON, the setting speed is less thai HJwitch to position control
3 mode, and servo is locked at this position. At this time, if setting speed is 648 &
motor will run again.

4.4.1.3 Speed reach signal (/MRDY)

A Related parameter

Parameter Signal Default setting| Suitable mode| Meaning Modify Effective
P551 NV-RDY n.0000 3,7 Spg%‘:};‘fac“ Anytime | At once
Parameter Meaning Default setting Unit Range Modify Effective
P505 Reach speed 50 rpm 0" 10000 | Anytime | Atonce

Speed arrival signal output condition

When the actual motor speed is greater thaf3Dutput speed reach signal{RDY).

Speedch N
(rpm)
A
v P5-05
/V-RDY OFF ON OFF
4.4.1.4 Speed commnand filter
1& Before version 3770
A Related parameter
Parametel| Meaning Default setting | Unit Range | Modify | Effective
P1-22 Speed comr_nand filter 0 - 01 Servo bb| At once
selection
p123 | Speedcommandfiter 0 0.lms | O' 65535 | Servo bb| Atonce
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P1-22 Contents
0 Firstorder Inertial Filer
1 Smooth filter

Position command acceleration and
deceleration filter

Command pulse frequency

Smooth filter of position instruction

Command pulse frequency

Before filtering ——— Before filtering
After filtering — After filtering
100% ---- 100% ----- :
i
|
632% |------ - 1
| N !
| ; 36.8% !
- [ A ] Pa—
P1-23 P1-23 P1.23 P23 t

Command pulse frequency
——— Before filtering

——— After filtering
100%

P1-23 P1-23 t
2a After version 3770
A Parameters
) Factory , ) — L
Parameter Meaning ) Unit | Setting Range| Modification | Activation
Setting
Speed command filter .
P1-23 .p 0 0.1ms| OK 65535 Servo bb | Immediate
time constant
P3-09 Acceleration time 200 1ms OK 65535 Servo bb | Immediate
P310 Decekration ime 200 1ms OK 65535 Servo bb | Immediate
Sliding average filter time .
P311 g g 0 0.1ms| OK 65535 Servo bb | Immediate
constant

First, set P9 and P3L0 to configure the acceleration and deceleration times faptercommand.
A vV

Target
Speed

A\

Here, the acceleration tinfacc = (Target Speed / Rated Speed) *0B3[ms], and the deceleration

87



4 Operation of servo syste

time Tdec = (Target Speed / Rated Speed) ¥1B3ms].

Set an appropriate sliding average filiiéme constanP311 (Scurve acceleratiwdeceleation time

constant). The calculation i§s = P311 * 0.1 [ms].

Target
Speed

Before Filtering

After Filtering

(D

The sliding average filter time constant must be set to meet thérements: **Ts <
0.5*Tacc** and **Ts <0.5*Tdec*. Otherwise, an excessively large sliding average fi

time will cause the acceleration and deceleration times to increase, which will not ma

settings of P29 and P3L0.

When P309 and P3L0 ae set to 0, configuring the sliding avegeafilter time will change the speed
command to a trapezoidal acceleration/deceleration speed command. When sensfpled command
filter time constant) and P24 (firstorder lowpass filter tine constant), the effects are as follows:

Command Pulse

Before Filtering

After Filtering

Fre‘quency
A
100% -----
63.2% —--—— -
|
|
|
|
|
|
|
>
P1-23

(D

If acceleration and deceleration are configured, thednder lowpass filter will increase th
hysteresis of the speed command.

4.4.2 Speed control (internal speed)

Parameer Overview Chapter
P0-01 Control mode selection Set to 3: internal speed control mode 44.2.1
P3-05Internal speed 1 : .
P3.06 Internal speed 2 iprei(]i valusetting of internal 3egment spee 4421
P3-07 Internal speed 3 P
P5-28internal speed selectidBPD-A The combination of terminals determines the 4421
P5-29internal speed selectigBPD-B speed of corresponding section T

. L .| Direction changing, default is n.0000
}385;2D7D|nternal speed direction selecti If the direction chaging is given through SI2 4421
terminal, P527 can be set to n.0002
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Parameer Overview Chapter
P309 soft startacceleration time Set acceleration and deceleration time in mg 4411
P310soft start deceleration time T
4.4.2.1 Internal speed mode
Parameter| Set value Meaning Modify Effective
P0-01 3 Speed control: internal speseélection Servo bb | Atonce

/ISPDD

Servo unit

Function: internal speed selection will set 3 motor speeds and select the speed by external sigoal.
need to configure external speed generator or pulse generator.

ISPDA

Input

/ISPDB

No need external speed (
pulse generator

-

Speed selectio
SPEED1 P35

SPEED2 P306

SPEED3 P37

User paramete

RS

Servo motor

Run the motor
at set speed

A Related parameter

Parameer Meaning Dsezt?:gd Unit Range Modify Effective
P3-05 Internal speed 1 0 rpm -9999 +9999 Anytime At once
P3-06 Internal speed 2 0 rpm -9999 +9999 Anytime At once
P3-07 Internal speed 3 0 rpm -9999 +9999 | Anytime | Atonce

Paramete Signd Default setting Range Modify Effective

Internal Range: 000-0014. Distribute
P527 direction n.0000 to input terminal through
/SPDD P527.
Internal Range: 000@014. Distribute
P528 speed n.0000 to input terminal through Anytime At once
/SPDA P528.
Internal Range: 000@014. Distribute
P529 speed n.0000 to input terminal throgh
/SPDB P529.

1. Correlation between running speed and terminal signal

Input signal

/ISPDD P527€

/ISPDAI P528€

/ISPD-BI" P5-29€

Running speed

Internal speed is zero

P3-05: SPEED1

0: forward run

P3-06: SPEED2

P3-07: SPEED3

Internal speed is zero

1: reverse run

P3-05: SPEED1

R|O|O ||k |O|O

A ===

P3-06: SPEED2
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4 Operation of servo syste

Input signal RUNN d
/SPD P527€| /SPDAF P528€ | /SPDBI P529€ unning spee
1 0 P3-07:. SPEED3
. ISPDD signal is direction control, put Sl terminal can be changed according te2P5
The validity of the terminal signal determines the direction of the motor.

The combination of /SPIA and /SPDBB input terminal effectiveness wemines the
multi segment speed

0/1 of the above table repesg the validity of the signal. The 0 is terminal input
invalid. 1 is the terminal input valid.

2. Terminal effectiveness description

The following table takes /SRD as an example, /SPB, /SPD-B signals are the same.

Parameter setting Signal/SPBD terminal input status Signal/SPDBD terminal logic
P527=n.0000 No need external terminal input
P527=n.00¢( SI'T terminal n Invalid
P527=n.001 SI'T terminalt hg
P527=n.0010 No need external terminal input
P527=n. 000 SIT terminal hg Valid
P527=n.001 SI'T terminal n
3. Running example
‘ Speed
+SPEED: — Speed up don is decided
Speed P3-09, P31C
+SPEED:-
+SPEED: | Speed
|
|
St ! St
0 op‘ 1 of
1 |
|
SPEED: |
|
| |
-SPEED;—~ ! }
1 1
-SPEED:— |
|
‘ |
|
OFF  OFF OFF
SPDA | | ON
|
|
SPDB OFF‘ ON : ON OFF
| |
| |
sppp OFF. OFF | OFF ON
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4.4.3 Speed control (pulse frequency command)

Parameter Overview REEIENEE
chapte
P0-01 Control mode selection Set to 7: external pulse spemdde 4431
Set pulse form
P0O-10 Pulse command form g:g\éV/CCW 4322
2-P+D
P015 Command pulse frequency | Determine the linear relationship between
4.4.3.3
rated speed command pulse frequency and the speed
..| When the command pulse frequency is relatiy
POlG Speed command pulse fi low, setting this paramet pioperly can reduc{ 4.4.3.4
time :
the speed fluctuation
P57.1 anctlon selection of directiq change the pulse direction 4435
terminal in pulse speed mode

4.4.3.1 External pulse speed mode

Parameter| Setting value Meaning Modify Effective
P0-01 7 Speed control: pulse frequency speed comm| Servo bb | Atonce
Function: speed command is decided by external pulse frequency, but not related to pulse quantity
The wiring is the ameas position command. Select CW, CCW mode or directiorise pnode, AB

phase pulse mode.

4.4.3.2 Pulse frequency command

Pulse frequency command is the same as external pulse command position control, refer to chapter 4.3.2.

4.4.3.3 Command pulse freqiency at rated speed

Parameter Meaning Default setting| Unit Range | Modify | Effective
po15 | ¢ommand pulse frequenc) 1000 100Hz | 0~10000 | Servo bb| At once
at rated speed
Note: the unit is 100Hz.
Example:P0-15=300, command pulse frequency at rated spzdiz;
P0-15=1000, command pulse frequency at rated speed<H¥00

4.4.3.4 Speed command pulse filter time

Parameter Meaning Default setting | Unit Range | Modify | Effective
I
po1e | SPeedcommand pulse 100 0.01ms | 0~10000 | >*™° | Atonce
filter time bb

When the command pulse frequency is low, setting a suitable f@lukis parameter can decrease the
speed fluctuation.
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4.4.3.5 Speed command pulse direction

Parameter Meaning Default setting| Unit | Range | Modify | Effective
P571 Funcfuon §electlon ofickection 0 ) o1 Sernvo bb | At once
terminal in pulse speed modg

The function of *P571** is as follows: when set to 1, the direction can be reverse
turning on *P527**; when set to 0, this function is inactive.

4.4.4 Speed Control (External Analog Input) (Supported by DF3E-1540

Parameter Summary Reference Section
P01 Control mode selection: Set to 4 for external anal| 4.4.4.1 External Analog Speed
speed mode Mode
V-REF function assignment: Runs the servo motg .
4.4.4.2 Analog Quantity
P3-00 at rated speed based on the seedpemmand

i Corresponding to Rated Speed
voltage (unit: 0.001V)

Softstart acceleration time: Set

P309 . L . 4.4.1.1 Soft Start
acceleration/deceleration time (unit: ms)

P310 Softstart deceleration time 4.4.1.1 Soft Start

P302 Analog voltage speed filte(unit: 0.01ms) 4.4.4.3 Analog Voltage Speed Filt

P303 Speed command input deadband voltage (unit: | 4.4.4.6 Speed Command Input
0.001V) Deadband Voltage

4.4.4.1 External Analog Speed Mode

Parametell Setting Value Meaning Modification | Activation

POO1 4 Speed control: External analog Servo bb Immediate
Function Overview

The speed command is given by an external analog quantity. The analog voltage command input
V-REF terminal is used as the signal for speed control tdateghe rotation spsal.

. Direction switching: Both positive/negative voltage and SPIP527) can control the
direction.
For the hardware wiring part, refer to Section 3.2.4 Analog Input Circuit.

4.4.4.2 Digital Control for Analog Speed Mode gupported in version 3770 and
later)

Paramete Meaning Factory Setting Unit Modification | Activation
Digital control for analo

P565 g g 0 - Servo bb Immediate
speed mode
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4 Operation of servo syste

4.4.4.3 Analog Quantity Corresponding to Rated Speed

. Factory . . L o
Parametel Mearing _ Unit | Setting Range| Modification | Activation
Setting
P3-00 V-REF function 0 - 0~2 Servo bb | Immediate

assignment

Analog voltage
P301 Corresponding to rated 10000 | 0.001V 1500~30000 Servo bb Immediate

speed

Function Description: Set the spemmimmand voltage (MREF) required for the servo motor to operate at the
rated speed.For example:

When P301=5000, it means the motor runs at the rated speed when the analog input voltage is 5.00V;
When P301=8000, it means the motor runs at the rated spbed the analog inpwoltage is 8.00V.

Rotation SpeeRPM)
A

Rated Rotation Spegd __Default Setting

O
C o
N
o
N
&)

T | »

15 10 30 speed Command

Voltage(V)

'
———e W

|

I

I

|

|

I

I

:
P3-01Sktting Rangd.5v~30V) |
Il »l

<
<

»!
>

) Input Voltage Randel0V~10V)

. The analog voltage command input for speed limiting has no polarity. The absolute
is taken for both positive and negative voltages, and the speeddiini based on thi
absolute value applies to both forward and reverse directions.
The maximum allowable voltage for the analog input signal is #10V. Do not apj
voltage exceeding #10V.

4.4.4.4 Analog Voltage Speed Filter

Parameter, Meaning Factory ®tting | Unit | Setting Range | Maodification | Activation
Analog voltage i i

P302 ! 0 0.01ms 0~10000 Anytime Immediate
speed filter

4.4.4.5 Analog Speed Direction Switch

There are two ways to realize direction switching in analog speed cantRiisitive/negative \tagey
/SPDD (P527) pulse signal.
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Parameter, Meaning Factory Setting | Unit | Setting Range| Modification | Activation
Analog speed . .
P304 L i 0 - 0~-1 Anytime Immediate
direction switch
4.4.4.6 Speed Command Input Deadband Voltage
i Factory ) Setting S —
Parametel Meaning ) Unit Modification | Activation
Setting Range
Speed command inpl )
P3-03 0 0.001Vv 0~500 Anytime I
deadband voltage
V-REF analog zero . .
P347 ) ) ) 0 - -1000~1000] Anytime Immediate
drift calibration
V-REF analog . .
P348 0 mV -9999~9999| Anytime Immediae
voltage offset
Note:

(1) When thenput speed command voltage is within the range set by this parameter, the input command is
regarded as O.

(2) If there is still slight movement after the automatic offset adjustment, appropriately increase the deadband

voltage.
L1- — - — Servo Analog Po®V
. L2— - - — After Analog Voltage Zero Calibration
Sampling Volta?e{mV) L3 After Analog Voltage Bias
} L4 After Dead Band Applied to Analog Volta
L1 L2 L3L4
/7 7/
s
/
/ .~/
-——-= 7/ Pzag300v |
P3-47 3000V i L gl -
s | | Analog Channel Voltage
|
y; . . / !‘_>:<_>| (mV)
s P3-03 3000V
. / / '
2
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4.5 Torque control

Parameter Overview Reiperee
chapter
P0-01 Control mode selection Set to 1: internal torque mode 45.1.1
P3-33Internal torque command The given value is the percentage 451.2

rated torque

P316 Internal forward speed limit of torqy
control

P317 Internal reverse speed limit of torq Speed limit in torquenode 4491
control e

P314 Forward max speed limiMAX speed)
P315Reverse max speed linfMAX speed)

Change the direction, default is n.000
P5-27 Speed direction switd8PD-D If it is given through SI2 termina

P5-27 can be set to n.0002

4.5.1 Torque control (internal setting)

Paameter | Set value Furction Modify Effective
P0-01 5 Torque control: internal setting Servo bb At once
Function: Control the torque by internal torque command

4.5.1.1 Internal torque command

Parameter Meaning Defe_lult Unit Range Modify | Effective
setting
P333 Internal torque 0 1% rated torque -1000~+1000| Anytime | At once
command

The unit of this parameter is 1% of the rated torque.
For example: P33=50, motor forward run with 50% of the rated torque;
P3-33=-20, motor reverse run witt0% of the rated torau

In addition to using the torque to control the direction of servo operation, it can also uselY t8F
control the direction.

4.5.1.2 Internal speed limit of torque control

Parameter Meaning Default setting| Unit Range Modify Effective
internal forward
P316 speed limit in torque| Motor rated rpm 5 65535 | Anytime | Atonce

control mode
internal reverse spee
P317 limit in torque control|  Motor rated rpm 5 65535 | Anytime | Atonce
mode
Note: Even if the setting speed of this parameter is greaterthieaspeed limit of P34, the actua

effective speed limit is #hlower speed limit. (The maximum speed is the smaller value-t4PRB15
and P316/P317)

4.5.1.3 Speed reach signal output (/VLT)

In torque mode, when the absolute value of the actea&ldspf the servo motor exceeds the speed limit
value, it is coniglered that the actual speed of the servo motor is limited. At this time, the servo driver
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can output /VLT signal. Otherwise, if any condition is not met, the speed limit signal is invalid.

Paameter

Signal
name

Default
setting

Suitable
mode

Meaning

Modify

Effective

P543

VLT

n.0000

1,2

Speed limit detectiol Anytime

At once

By default, no terminal is allocated, the parameter range is-00D®, and is allocated to the outy
interfacethrough parameter P&3. When set to 0002, the signal is outpain the SO2 terminal.

/VLT signal is only valid in torque mode.
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4.6 Bus control

CANopen is a high level protocol based on CAN (control LAN network) serial bus system and CAL (CAN
applicaton layer). CANopen assumes that the hardware of the conrtssieds has a CAN transceiver and
a CAN controller which conform to 1S011898 standard.

CANopen communication protocol CiA D1 includes periodic and event driven communication, which
can not aly reduce the bus load to a minimum level, but also ensweayashort response time. It can
achieve higher communication performance at lower baud rate, thus reducing the electromagnetic
compatibility problem and reducing the cable cost.

CANopen deviceprotocol defines the mechanism of direct access to servo gramnd time critical
process data communication.

4.6.1 Object dictionary region assignment

CANopen communication mainly realizes the control of various parameters of servo motor through seve
operation modes, and realizes some other auxiliary furct@r more information, please refer to the CAN
literature of the automation International Association of users and manufacturers (wasia.dar).

CAL provides all network management sergic@nd message delivery protocols, but does not define the
conent of the object or the type of object being communicated (it only defines how, and does not define
what), which is the entry point of CANopen.

CANopen is developed on the basis of CAL, whidesia subset of CAL communication and service
protocols, and mvides a realization scheme of distributed control system. CANopen can ensure the
interoperability of network nodes, and allow the function of nodes to be expanded randomly: simple or
complex.

All objects of CANopen are configured in the object dictionafyeach group through the 16bit Index
address represented byt hexadecimal.

The object dictionary of CoE (CANopen over EtherCAT) specified in CiA402 and the object dictionary of
DF3E seris servo are as follows:

Object dictionary specified by CiA402 Obiject dictionary of DF3E series
Index Content Index Content
0000H OFFFh | Data type area 0000H OFFFh | Data type area

1000H 1FFFh | COE communication area| 1000h 1FFFh | Data type area

2000hH 2FFFh | CANopen communication area
3000hH 3FFFh | Servo parameter area (group P)
4000H 4FFFh | Servo parameter area (group U)
5000 5FFFh | Servo parameter area (group F)
6000hH 6FFFh | Reservd

6000hH 9FFFh | Profile area 7000l 9FEEh CiA402 motion control equipmen
subprotocol area

AO0Oh FFFFh | Reserved AO000Oh FFFFh | Reserved

2000H 5FFFh | Factory defined area

4.6.1.1 CANopen communication area object dictionary list (DS301)

Sub Object Read/ PDO
Index . Name Data type . .
index type write mapping
1000 - VAR Device type UINT32 RO NO
1001 - VAR Error register UINT8 RO NO
1003 - ARRAY Predefined Error Field - - -
01 VAR Stardard Error Field UINT32 RO NO
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Sub Object Read/ PDO
Index . Name Data type . .
index type write mapping
02 VAR Standard Error Field UINT32 RO NO
03 VAR Standard Error Field UINT32 RO NO
04 VAR Stardard Error Field UINT32 RO NO
1005 - VAR COB-ID SYNC UINT32 RW NO
1006 - VAR Communication Cycle Period | UINT32 RwW NO
1007 - VAR Sync Windows Length UINT32 RwW NO
1008 - VAR Manufacturer Device Name | STRING - -
1009 - VAR Manufacturer Hardware Versiol STRING - -
100A - VAR Manufacturer Software Versior] STRING - -
100B - VAR Device ID UINT8 RwW NO
100C - VAR Guard Time UINT16 RwW NO
100D - VAR Life Time Factor UINTS8 RW NO
- ARRAY Store Parameter Field - - -
01 VAR Save All Parameters UINT32 RW NO
1010 02 VAR Save Communication Parametqd UINT32 RW NO
03 VAR Save APPlication Parameters| UINT32 RW NO
- ARRAY Restore Dfault Parameters - - -
01 VAR Restore all Default Parametery UINT32 RW NO
1011 02 VAR Restore Communication Defau UINT32 RW NO
Parameters
03 VAR Restore APPlication Default UINT32 RW NO
Parameters
1014 - VAR COB-ID EMCY UINT32 RwW NO
1017 - VAR Produce Heartbeat Time UINT16 RW NO
- - Identity Object - - -
01 VAR Vendor ID UINT32 RO NO
1018 02 VAR Product Code UINT32 RO NO
03 VAR Revision Number UINT32 RO NO
04 VAR Serial Number UINT32 RO NO
- RECORD 1. receive PDO parameter - - -
1400 01 VAR COB-ID used by PDO UINT32 RW NO
02 VAR transmission type UINT8 RwW NO
- RECORD 2. receive PDO parameter - - -
1401 01 VAR COB-ID used by PDO UINT32 RwW NO
02 VAR transmission type UINT8 RW NO
- RECORD 3. receive PDO parameter - - -
1402 01 VAR COB-ID used by PDO UINT32 RW NO
02 VAR transmission type UINT8 RwW NO
- RECORD 4. receive PDO parameter - - -
1403 01 VAR COB-ID used by PDO UINT32 RW NO
02 VAR transmission type UINT8 RwW NO
- RECORD 1. receive PDO maPPing - - -
01 VAR 1. maPPé object UINT32 RwW NO
1600 02 VAR 2. maPPed object UINT32 RwW NO
03 VAR 3. maPPed object UINT32 RW NO
04 VAR 4. maPPed object UINT32 RwW NO

98



4 Operation of servo syste

Sub Object Read/ PDO
Index . Name Data type . .
index type write mapping
05 VAR 5. maPPed object UINT32 RwW NO
06 VAR 6. maPPed object UINT32 RwW NO
07 VAR 7. maPPed object UINT32 RwW NO
08 VAR 8. maPPed object UINT32 RwW NO
- RECORD 2. receive PDO maPPing - - -
01 VAR 1. maPPed object UINT32 RwW NO
02 VAR 2. maPPed object UINT32 RwW NO
03 VAR 3. maPPed object UINT32 RwW NO
1601 04 VAR 4. maPPed object UINT32 RwW NO
05 VAR 5. maPPé object UINT32 RwW NO
06 VAR 6. maPPed object UINT32 RwW NO
07 VAR 7. maPPed object UINT32 RW NO
08 VAR 8. maPPed object UINT32 RwW NO
- RECORD 3. receive PDO maPPing - - -
01 VAR 1. maPPed object UINT32 RwW NO
02 VAR 2. maPPed object UINT32 RW NO
03 VAR 3. maPPed object UINT32 RwW NO
1602 04 VAR 4. maPPed object UINT32 RW NO
05 VAR 5. maPPed object UINT32 RwW NO
06 VAR 6. maPPed object UINT32 RW NO
07 VAR 7. maPPed object UINT32 RW NO
08 VAR 8. maPPed object UINT32 RwW NO
- RECORD 4.receive PDO maPPing - - -
01 VAR 1. maPPed object UINT32 RwW NO
02 VAR 2. maPPed object UINT32 RW NO
03 VAR 3. maPPed objéc UINT32 RwW NO
1603 04 VAR 4. maPPed object UINT32 RwW NO
05 VAR 5. maPPed object UINT32 RwW NO
06 VAR 6. maPPed object UINT32 RW NO
07 VAR 7. maPPed object UINT32 RwW NO
08 VAR 8. maPPed object UINT32 RwW NO
- RECORD 1. transmit PDO parameter - - -
1800 01 VAR COB-ID used by PDO UINT32 RwW NO
02 VAR transmission type UINT8 RwW NO
- RECORD 2. transmit PDO parameter - - -
1801 01 VAR COB-ID used by PDO UINT32 RW NO
02 VAR transmission type UINT8 RwW NO
- RECORD 3. transmit PDO parameter - - -
1802 01 VAR COB-ID used by PDO UINT32 RwW NO
02 VAR transmission type UINT8 RwW NO
- RECORD 4. transmit PDO parameter - - -
1803 01 VAR COB-ID used by PDO UINT32 RwW NO
02 VAR transmission type UINT8 RwW NO
- RECORD 1. transmit PDO maPPing - - -
1A00 01 VAR 1. maPPed object UINT32 RW NO
02 VAR 2. maPPed object UINT32 RwW NO
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Sub Object Read/ PDO
Index . Name Data type . .
index type write mapping
03 VAR 3. maPPed object UINT32 RwW NO
04 VAR 4. maHPed object UINT32 RW NO
05 VAR 5. maPPed object UINT32 RwW NO
06 VAR 6. maPPed object UINT32 RW NO
07 VAR 7. maPPed object UINT32 RwW NO
08 VAR 8. maPPed object UINT32 RW NO
- RECORD 2. transmit PDO maPPing - - -
01 VAR 1. maPPed object UINT32 RW NO
02 VAR 2. maPPed object UINT32 RwW NO
03 VAR 3. maPPed object UINT32 RwW NO
1A01 04 VAR 4. maPPed object UINT32 RW NO
05 VAR 5. maPPed object UINT32 RwW NO
06 VAR 6. maPPed object UINT32 RW NO
07 VAR 7. maPPed object UINT32 RW NO
08 VAR 8. m&PPed object UINT32 RW NO
- RECORD 3. transmit PDO maPPing - - -
01 VAR 1. maPPed object UINT32 RW NO
02 VAR 2. maPPedlgect UINT32 RW NO
03 VAR 3. maPPed object UINT32 RW NO
1A02 04 VAR 4. maPPed object UINT32 RW NO
05 VAR 5. maPPed object UINT32 RwW NO
06 VAR 6. maPPed object UINT32 RW NO
07 VAR 7. maPPed object UINT32 RW NO
08 VAR 8. maPPed object UINT32 RW NO
- RECORD 4. transmit PDO maPPing - - -
01 VAR 1. maPPed object UINT32 RW NO
02 VAR 2. maPPed object UINT32 RW NO
03 VAR 3. maPPed object UINT32 RW NO
1A03 04 VAR 4. maPPed object UINT32 RW NO
05 VAR 5. maPPed object UINT32 RW NO
06 VAR 6. maPPedbject UINT32 RW NO
07 VAR 7. maPPed object UINT32 RW NO
08 VAR 8. maPPed object UINT32 RW NO
Note: items marked with-" in the table indicate that there are no related properties in the
dictionary.

4.6.1.2 User defined area object dictionay list

The object dictionary of the usdefined area is onm-one corresponding to the panel parameters of the
servo driverand only U group parameters in the object dictionary in this area have PDO mapping attributes,
which can be read by PDO. Othdrject dictionaries can only operate based on SDO. The corresponding
rules are as follows:

Object dictionary index Correspondingpanel parameters
2000 PO-00
2001 Group PO parameters PO-01
éé € é
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Object dictionary index Correspondingpanel parameters
205F P0-95
2100 P1-00
2101 P1-01
— Group P1 parameters ——
ee eeé
2142 P1-66
2200 P2-00
2201 P2-01
— Group P2 parameters —
ee eeé
2255 pP2-85
2300 P3-00
2301 P3-01
— Group P3 parameters ——
€e e é
232D P345
2500 P5-00
2501 P501
— Group P5 parameters ——
e e € é
2547 P571
2700 P7-00
2701 P7-01
— Group P7 parameters . 0
e e € é
271F pP7-31
2800 P800
2801 P801
— Group P8 parameters —
ee e e
2817 P8-23
3000 U0-00
3001 Uo0-01
— Group UQ parameters -
ee e e
3061 uo0-97
3100 U1-00

1
3101 Group Ul parameters U101
4000 Group FO parameters FO0-00
4105 F1-05
2106 Group F1 paameters F1.06

4.6.1.3 Motion control device subprotocol object dictionary list (CiA402)

Sub

605Ah | 00h VAR

Index Index Type Name/Description DateType| Access| PDO Op-mode
Controlword ui6 rw YES All
VAR
6040h | 00h Control word. Refer to chapter 4.6.2.2
Statusword | U16 | ro | YES | All
VAR
6041h | 00h Status word. Refer to chapter 4.6.2.3
Quickstop Option Code | 116 | rw | NO | All

To select the action when servo system responses urgent stop cor
Default value id 2, refer to chapter 4.6.2.5

605Bh | 00h VAR

Shutdown option code | 116 | rw | NO | All

Set the motor deceleration stop mode when receiving PDS comman
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Index Iﬁggx Type Name/Description DateType| Access| PDO Op-mode
Shutdown,l Disable voltage . Default value is 0, refer to chapter 4.6.4
(E)(;zaeble operation optio 116 W NO Al
605Ch| 00h VAR Set the motor deceleration stop mode when receiving PDS com
1 Disable operatian , default value is 1, refer to apter 4.6.2.5
Halt option code | 16 | mw | NO | All
605Dh| 00h VAR Set the motor deceleration stop mode when receiving commangialtl ,
default value is 1, refer to chapter®
Fault reaction optioncode | 116 | rw | NO | All
605Eh| 00h VAR Set the motor stop nde when alarm occurs. Default value is 2, refe
chapter 4.6.2.5
Modes of Operation | 18 | mw |YES] All
6060h |  00h VAR I"To set the servo tver control mode. Refer to chapter 4.6.2.4
Modes of Operation Displa] 18 | ro | YES] All
VAR
6061h | 00h To show the swo driver present control mode. Refer to chapter 4.6.2.4
Position DemandValue | 132 | rw [YES| PP,HM
6062h| 00h | VAR  Theoutput value ohe position track generator.
\F;glsdtéon Actual Interna 132 . YES All
VAR — —
6063h | 0Oh Internal actual positionf servo motor feedback, which is the feedbacl
position loop.
Position Actual Value | 132 | ro |YES] All
6064h| 00h | VAR  Facial positionof servo motor feedback.
Velocity DemandValue | 132 | ro | YES| PV
606Bh| 00h VAR Output value of speed trajectory gemter, which is the input of speg
loop.
Velocity Actual Value | 132 | ro |YES] All
606Ch| 00h | VAR  Faciual speed of servo motor feedbackjakiis the feedback of speed 00
Target Torque | 116 | rw [YES] TQ
6071h| 0O0h VAR When the servo driver is in TQ mqgdke user's target torque input, the
is 0.1% of the rated torque, which is only valid in TQ mode.
Max Torque | uie | mw | YES] All
The maximum torque that the servo drive system can produce, the
VAR
6072h | OOh 0.1% of the rated torque. The ddfawalue is 3000, which is 300% of tk
rated torque.
Max Current | Ui | mw | YES] All
6073h| 00h VAR The maximum current that the servo niatan bear, the unit is 0.1% of t
rated current. The default value is 3000, which is 300% of the rated cU
Torque DemandValue | 116 | mw | YES] All
6074h | 00h VAR Torque command, input of torque loop, unit is 0.1% of rated torque.
Motor Rated Current | u32 | ro |YES] All
60750 | oon VAR The ra_ted current of the servo motor is set automatlcally by the s
according tahe parameters of the servo motor. Generally, it does not
to be set by the user. The unit is 0.1% of the rated current.
Motor Rated Torque | U322 | ro |YES] All
6076h | 00N VAR The rated torque of servo motor is set autom_atlcally according t
paramegrs of servo motor, and it is not required to be set by
generally, the unit is 0.1% of rated torque.
Torque Actual Viue | 116 ro | YES] All
6077h | 0O0h VAR The actual torque of the servo motor, that is, the feedback of the t
loop, the unit is 0.% of the rated torque.
Current Actual Value | 16 | ro |YES] All
6078h | 0O0h VAR

Actual quadrature axis current of servo motor, the unit.18600f rated
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Index Iﬁggx Type Name/Description DateType| Access| PDO Op-mode
current.
DC Link Circuit Voltage | U32 | ro | YES] All
6079h| 00h VAR DC bus voltage of servo driver, theitis 0.001V.
Target Position | 132 | mw |YES] PP
607Ah| 00h VAR The user's target position when the servo driver is in PP mode, the
the command unit, which is only valid in PP mode.
Polarity | us | m |YES] All
User instruction polaritywhich has 8 bits, is shown in the following tablé
Bit7 Bit6 Bit5 Bit0-4
607Eh| 0Oh VAR N . . . .
position polarity | velocity polarity | torque polarity | reserve
When BitX (X =5, 6, 7) is 0, user instruction is forward.
When BitX (X =5, 6, 7) is 1, user instruction is reverse.
Max Profile Velocity | U322 | mw |YES| PPPV,HM
The maximum speed of the servo motor in the process of operation, tf
607Fh | 00h VAR is the command unit/s, which is effective in the control mode other
TQ. The default value is 1000000 (0xF4240).
Max Motor Speed | U322 | mw |YES] ALL
6080h | 00h VAR The maximum speed of servo motor in operation, unit: r/ min. The de
value is 6000 (0k770).
VAR Profile Velocity ‘ U32 ‘ rw ‘ YES ‘ PP
6081h| 00h In the process of position trajectory planning, the speezhegbwhen thg
motor acceleration process is completed the unit is command unit/s,
is only valid in PP mode.
Profile Acceleration | u322 | w |YES|] PPPV
In position trajectory planning or speed trajectory planning, the accele
6083h | 00h VAR speedin the process of motor acceleration. The unit is command un
which is only valid in PP mode and PV mode. The default valy
50000@.
Profile Deceleration | U322 | mw |YES|] PPPV
In position trajectory planning or speed trajectory plagni the
6084h | 00h VAR deceleration speed in the process of motor deceleration. The U
command unit/s2, which is only valid in PP mode and PV madte.
default value is 5000000.
Quick Stop Declaration | U32 | mw | YES| PP,PV,HM
6085h | 00N VAR The deceleration speed whehe servo drive system respc_mds to
emergency stop command. The unit is command unit/s2, which is effe
in control mode other tmaT Q. The default is 270000000.
Torque Slope | u32 | mw [YES] TQ
6087h | 00h VAR The torque change rate used in the se@nive system, the unit is 0.1%
the rated torque, which is only effective in TQ mode.
Homing Method | 18 | mw [YES] HM
6098h | 00h VAR It is used to set the zero return mode of servo drive system, which i
valid in HM mode. | | | |
Homing Speds - - - HM
00h | RECORD It has two sub indexes, which are only valid in HM mode.
Speed during Search Switd U32 | mw [ YES] HM
6099h 01h VAR The speedof servo motor when looking for switch signal, the unit
command unit/s. The default value is 10000.
Speel during SearchZero | U32 | mw [ YES] HM
02h VAR The speed of servo motor when looking for zero signal, the ur
command unit/s. The default valis 5000.
Homing Acceleration | u3z2 | mw |YES] HM
609Ah | 00h VAR The acceleration and deceleration speed used by sestar in return to

zero motion. The unit is command unit/s2, which is only valid in
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Sub

Index Index Type Name/Description DateType| Access| PDO Op-mode
mode. The default value is 20000.
Max Acceleration | u32 | mw [YES| PP,PV,HM
The maximum allowable acceleration speed of servo motor d
VAR
60C5h| 0Ch acceleration, th unit is command unit/s2, it is valid in PP, PV and |
modes. The default value is 4294967295.
Max Deceleration | U322 | mw |YES| PPPVHM
60C6h| 00N VAR The maximum allowable deceleration speed of servo motor d

deceleration, the unit is command unit/#2is valid in PP, PV and HN
modes. The default value is 4294967295.

Following Error  Actual 132 ro YES PP,HM

Value
VAR — — _ - — .
60F4nh | 00N The position deviation of servo drive system in position control, whig

0x60f4 = 0x6062 0x6064, it is effective PP and HM modes.
Position Demand Internd 132 o YES PP.HM
Value
The motion polarity processing result of object ditticy 0x607E(Polarity
processed 0x6062, it is the input of position loop.

Digital Inputs | u32 | ro |YES] All

To represent the input status of POT, NOT, 9PEhrough the functior
signal distributed by panel parameter-25(POT), P23 (NOT) P527
60FDh| 00h | VAR | (Sppp), itis 32bit, shown as the following:

60FCh| 00h VAR

Bit31~Bit3 Bit2 Bitl BitO
reserved SPDD POT NOT
Target Velocity | 132 | mw |YES] PV

60FFh| 00h VAR The user's target speed when the servo driver is in PV mode, the
instruction unit/s, whichsi only valid in PV mode.

4.6.2 CiA402 motion control explanation

4.6.2.1 PDS (Power Drive Systems) specification

The core of CiA402 motion control protocol is PDS (power drive system) state machine, which defines and
controls the state of servo driggstem and the transformation between different states. The transformation
of PDS state machine depends on 0x6040tf{obmvord) drive. The detailed transformation relationship
between the eight states is shown in the figure below:
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Power off or reset

v

Not ready to switch on
(initialization
Unsettled stafe

l 1: After initialization (Auto skip 1]

Switched on
Disable Disable (servo ready
Voltage 12 Voltage 10 or

0: After the control power is put
into operationfAuto skip0)

Shutdown 2
7: disable voltage

Ready to switch orl
(main powerOFF)

| Switch 003& ]

TG: Shutdown

(deceleration
proces}

Quick stop active

Servo disabled

| ___________enable) |} ___________ _
Operation 5: disable
operation
16: enable > )
Operation Operation enableq

(servo stait

11: quick stop

Switch on 15: fault reset
- Disabled Fault
> (initialization < (alarm statg
completed staje

8: shutdown

14 deceleration
completed
(auto skip2)

Fault reaction
active
(deceleration
procesy

13: error occurs

|
|
|
:
9: disable voltage :
|
|
|
|

After migration to Operation enabled, please raise to more than 100ms and input action command.

The following tdle shows the PDS state migration event (migration condition) and the action at migration

time.

PDS migration, while getting handshakee thtatus migration is performed (through 6041h: Statusword

confirm that the status has been converted, and sendxmigeation instruction).

PDS conversion

Event

Action

After the power supply is put int

operation, or after the appltian layer is

After the power supply is put int
operation, or after the applitan

the shutdown command. Power off

O | Auto skip O reset, it will migrate automatically. layer is reset, it will migratg
automatically.
1 | Autoskip 1 Automatic conversion after initialization. | Communication was establisth.
2 | Shutdown Receiving the shutdown command. Nothing special.
3 | Switch on When 'the power supply is on, it reced Nothing special.
the switch on command.
Receiving Enable operation command. | The driving function is effective
4 | Enable operation In addition, all previous set poil
data are cleared.
5 | Disable operation| Receiving Disable operation command. | Driving function is ineffective.
6 | sShutdown When the power supply is on, it receiy Nothing spedil.
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PDS conversion Event Action
detected.

Receiving Disable voltage command.
Receiving Quick stop command.

When the power supply is on, it receiy
8 | Shutdown the shutdown command.

Disable voltage | Receiving Disable védge command. Driving function is ineffective.
Receiving Disable voltage command.
Receiving Quickstop command.

11 | Quick stop Receiving Quick stop command. Execute Quick stop function.
Quick stopselection code is 1, 2, 3 ar
Quick stop action completed.

Quick stop selection code is 5, 6, 7 g
Quick stop action completed, receive
Disable voltage command.

Power off is detected.

7 | Disable voltage Nothing special.

Driving function is ineffective.

10 | Disable voltage Nothing special.

12 | Disable voltage Driving function is ineffective.

13 | Error occurs Abnormal detection. Execute Fault reaction function.
After the completion of abnormal detecti
14 | Auto skip 2 and deceleration procésg, it will | Driving function is ineffective.

automatically migrate.
Receiving the fault reset instruction aff The fault factor does not exig
the faut occurrence factor is removed. | reset the fault state.

Quick sbp selection code is 5, 6, 7, recei
Enable operation command.

15 | Fault reset

16 | Enable operation Driving function is effective.

4.6.2.2 Controlword (6040h)

The commanda control the slave station (servo driver), PDS status migration is set through 6040h (control

word).
Index |§ng Name/Description Range DateType | Access PDO Op-mode
Controlword 0~65535 ui6 rw RxPDO All
Set the control command of serdver such as PDS state transition.
Bit information
15 | 14 | 13 | 12 | 11 | 10 | 9 8
r h
s0ach | ooh 7 6 | 5 | 4 3 2 1 0
fr oms €0 gs ev SO
r =reserved (No correspondence) fr = fault reset
oms = operation mode specific eo = enable operation
(control mode baseanh bit) gs = quick stop
h = halt ev = enable voltage
S0 = swich on
bits of the controlword
Command bit7 bit3 biFZ bitl biFO PDS_
fault Enable quick | Enable | Switch conversion
reset | operation | stop | voltage on
Shutdown 0 - 1 1 0 2,6,8
Switch on 0 0 1 1 1 3
Switch on + Enable operatiol 0 1 1 1 1 3+4
Enabk operation 0 1 1 1 1 4,16
Disable voltage 0 - - 0 - 7,9,10,12
Quick stop 0 - 0 1 - 7,10, 11
Disable operation 0 0 1 1 1 5
Fault reset 0->1 - - - - 13
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The bit logic of quick stop command is effective under 0.
Please note that thather bit logic and the opposite actions are performed.

(D

bit8(halt):

At 1, the motor deceleration pause is performed through 605Dhgglattion code).

After pause, return to 0 and start the action.

However, the operation is interrugdtéhrough 1 in W4 control mode, and even if O is returned, it cannot
be opened again.

Bit6-4 (operation mode specific):

The following shows the changeioherent OMS bit in OP mode (For details, please refer to the chapter of
related objects of each cooitmode.)

Op-mode Bit6 Bit5 Bit4
PP absolute /elative change set immediately new setpoint
PV - - -
TQ - - -
HM - - start homing

4.6.2.3 Statusword (6041h)

The command to control the slave station (servo driver), PDS status migration is set tldQiglicéntrol

word).
Sub Name/ Date (@)
izt Index Description REMES Type AEEEES e mo%e
Statusword 0~65535 ul6 ro TxPDO All
Indicatesthe status of the servo driver.
Bit information
15 | 14 13 | 12 11 10 9 8
r oms ila tr rm r
7 6 5 4 3 2 1 0
6041 00h r sod gs ve f oe S0 rsto

r = reserved(No correspondence)
oms = operation mode specific
(control mode based on bit)

ila = internal limit active

tr= target reached

rm = remote

sod = switch on disabled
gs = quick stop
ve = voltage enabled
f = fault
oe = operation enabled
so = switched on
rtso = ready to switch on

bit6,5,30 (switchon disabled/quick stop/fault/operation enabled/switched on/ready to switch on): confirm

the PDS status according tog Bit. The status and corresponding bit are shown below.

StatusWord

PDS State

XXXX XXXX XOxx 0000 b

Not ready to switch on

Initialization incomplete state

XXXX XXXX X1xx 0000 b

Switch on disabled

Initialization completestate

XXXX XXXX X01x 0001 b

Ready to switch on

Initialization complete state

XXXX XXXX X01x 0011 b

Switched on

Servo enable OFF/servo ready

XXXX XXXX X01x 011 b

Operation enabled

Servo enable ON

XXXX XXXX X00x 0111 b

Quick stop active

Stop aonce

XXXX XXXX XOxx 1111 b

Fault reaction active

Fault (alarm) judgement

XXXX XXXX XOxx 1000 b

Fault

Fault (alarm) status

The PDS state machine of DF3E esrservo can be monitored through@f) and the specific meaning can
be referred to theoflowing table:
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U0-99 Descrption
0x01 NOT READY TO SWITCH ON

0x02 SWITCH ON DISABLED

0x04 READY TO SWITCH ON

0x08 SWITCHED ON

0x10 OPERATION ENABLED

0x20 QUICK STOP ACTIVE

0x40 FAULT REACTION ACTIVE

0x80 FAULT

bit4 (voltage enabled): at 1, indtea that the power supply @ge is applied to the PDS.

bit5 (quick stop): at 0, indicates PDS receives quick stop requirements. The bit logic of quick stopivie effec
under 0. Please note that other bit logic and opposite actions are performed.

bitl1(nternal limit active): it $ subject to internal restrictions.

bit13,12(operation mode specific): the following indicates the change of inherent OMS bit in carateol m
(For details, please refer to the chapter of related objects of each control mode.)

Op-mode bit13 bit12
PP - setpoint acknowledge
PV - -
TQ - -
HM homing error homing attained

4.6.2.4 Control mode setting

1. Modes of operation (6060h)

The contol mode is set through 6060h(Modes of operation).

Index St Name/Description Range Date Access| PDO Op-mock
Index Type
Mode of operation -128~127 I8 rw RxPDO All
Set the control mode of servo driver.
Non corresponding control modetigg is prohibited.
bit Mode of operation abbreviation| corresponding
-128--1 | Reserved - -
No mode changed/No modssigned
0 (No control mode change/no conti - -
mode assignment)
606t 00h 1 Profll'e position mode pp YES
(Profile position control mode)
Profile velocity mode
3 (Profile speed control mode) PV YES
Torque profile mode
4 (Profile torque control mode) TQ YES
6 Homing mode HM YES
(origin reset position mode)
7~127 | Reserved - -

As 6060h (Modes of operation) is default = (No mode change/ne rassigned), please set the control

mode value after the power is put into use. When thimgetalue of 6060h and 6Qh is 0, if the PDS status

is migrated to Operation enabled8B1 will occur (control mode setting fault protection).

After the initial state 6060h=0 (No mode assigned) converted to supportable control mode (PP, PV, TQ, HM),
sd 6060h=0 again, this cades seemed as @ANo mode <changed?o. Swi
performed. (keep previous control mode).

2. Modes of operation disfay (6061h)

The confirmation of servo driver internal control mode is performed as 6061h gMbdperation display).
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After 6060h (Modes of operation) is set, please confirm whether the action of this object is feasible through

detecting.
Sub o Date
Index Index Name/Description Range Type Access PDO Op-mode
Mode of operationdisplay | -128-127 18 ro TXPDO | All
Indicates the present control mode.
bit Mode of operation abbreviation| corresponding
-128~-1 | Reserved - -
No mode changed/No modssigned
0 (No control mode change/no contf - -
mode assignment)
Profile position mode
6061 | 0Oh 1 (Profile position control moe)) PP YES
Profile velocity mode
3 (Profile speed control mode) PV YES
Torque profile mode
4 (Profile torque control mode) TQ YES
6 Homing mode HM YES
(origin reset position mode)
7~127 | Reserved - -

4.6.2.5 Selection codddeceleration stop timesetting)

PDS is a motor deceleration stop method in operation enabled state (servo enable is on) when the main power
interruption or alem occurrence.

The deceleration function (dynamic brake stop, free running stop, instantastbpjeceleration funcin

(selection code) defined by CoE (CiA402) are used together.

A PDS selection code list

Index Sule Name/Description Range DES Access PDO Ol
Index Type mode
605Ah 00h | Quick stop option code 0-7 116 rw NO All
605Bh 00h | Shutdown optin code 0-1 116 rw NO All
605Ch 00h | Disable operation option cod| 0-1 116 rw NO All
605Dh 00h | Halt option code 1-3 116 rw NO All
605Eh 00h | Fault reaction ojidn code 0-2 116 rw NO All

A Other related objects list

Index Sule Name/Description Range DES Access| PDO O
Index Type mode
608 | 00h Profile deceleration 07 4294967295 U32 w RxPDO Al
608%h | 00h Quick stop deceleratio] 07 4294967295 U32 rw RxPDO All
6087 | 00h Torgue slope 071 4294967295 U32 rw RxPDO All
609Ah | 00h Homing acceleration | 07 4294967295| U32 rw RxPDO All
60Ceh | 00h Max deceleration 071 4294967295 U32 rw RxPDO All
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1. Quick stop option code (605Ah)

The motor deceleratiostop mode when PDS comman@uick Stop is receiving.

Index Sy Name/Description Range DEIE Access PDO Ol
Index Type mode
Quick stop option code 0-7 116 rw NO All

Sets the timing of Quick stop. It is different according to the definitiaonfrol mode.
Set prohibition outside of the following values.
Value Definition

0 Stop immediately anthigrate the®?DS state to Switch on disabled

Control mode is PP, PV: after motor stop through Ox6@8dfile
Deceleration), PDS state migratesStoitch on disabled
Control mode is HM: after motor stop through 0x608ifing

1 Acceleration, PDS statenigrates tdSwitch on disabled
Control mode is TQ: after motor stop through 0x60B3rue Slopg
PDS state migrates to Switch on disabled
Contol mode is PP, PV, HM: after motor stop through Ox6@38i¢k
5 Stop Declaratiop PDS state migrates to Seh on disaled

Control mode is TQ: after motor stop through 0x60B3rue Slopg
PDS state migrates to Switch on disabled

Control mode is PRV, HM: after motor stop through 0x600@&x
605Ah | 00h Deceleratio), PDS state migrates to Switch on disabled

Control mode $ TQ: after motor stop through torque 0, state migratg
to Switch on disabled

Control mode is PP, PV: after motor stop through Ox688dfile
Deceleration), PDS state migrateg}oick stop active

Control mode is HM: after motor stop tlugh 0x609A Homing
Acceleration, PDS state migrates @uick stop active

Control mode is TQ: after motor stop through 0x60B3rue Slopg
PDS sate migrates t@Quick stop active

Control mode is PP, PV, HM: after motor stop through 0x6Q85ak
Stop Declaratin), PDS state migrates fQuick stop active

Control mode is TQ: after motor stop through 0x60B3rue Slopg
PDS state migrates @uick stop active

Control mode is PP, PV, HM: after motor stop through Ox60a«(
Deceleratiol, PDS sate migrate$o Quick stop active

Control mode is TQ: after motor stop through torqueDS state
migrates taQuick stop active

Examples of desleration stop action according to Quick stop command:

If 6040h: bit2 (Controlword: quick stop) changesnfr1 to 0 teslow down and stop.
The PDS status in deceleration changes to Quick stop active.

The PDS status after stop is Switch on disabled or Guigkactive.

Quick stop not A )
execute Quick stop executed

L]
%

actual speed

30rmin b oo oo

PDS state

Operation enabled Quick stop active Switch on disabled / Quick stop active |

6041h: bits

L

6040h | Enable operation i uick stop |
|

(quick stop) |

e
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2. Shutdown option code (605Bh)

The motor stop mode when receiving PDS commaStutdown ] Disable volagd .

Sub — Date Op
Index Index Name/Description Range Type Access PDO mode
Shutdown option code 0-1 116 rw NO All

Set theime sequence of Shutdown ] Disable voltagk . It is different according to

the definition of control moel
The settings prohibited except the following values.
(1) PDS command Shutdowi is receiving

Value Definition
0 Stop at oncePDS state migrates ®eady to switch on.
The control mode is PP, PV: motor stop through 0x6@8dfile
deceleratioly PDS sate migrateso Ready to switch on.
The control mode is HM: motor stop through 0x609Ah (Homing
acceleration), PDS state migrates to Ready to swiich o
605Bn | 00h The control mode is TQ: motor stop through 0x60Bardue Slopg
PDS state migrates to Ready vaitsh on.
(2) PDScommanil Disable voltagk is receiving.
Value Definition
0 Stop at once?DS state migrates fwitch on disabled.
The control modesi PP, PV: motor stop through 0x608%dfile
deceleratioly PDS state migrates to Switch on disabled.
The control mde is HM: motor stop through 0x609Ah (Homing
acceleration), PDS state migrates to Switch on disabled.
The control mode is TQ: motor sttirough 0x6087T orque Slopg
PDS state migrates to Switch on disabled.

Examples of deceleration stop actionading to the shutdown command:

If the PDS command "shutdown" is received, it will start to decelerate and stop.
PDS status during decedgion remains Operation enabled.

The PDS status after stop is Ready to switch on.

actual speed

A
Y

30r/min [~ --omeeeoo-

6040h | Enable operation Shutdown |

PDS status| Operation enabled Ready to switch on |

604 1h: bit4
(voltage enabled)

m 6041h: bit4(Statusword: voltage enabled) is still 1, not changed.
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3. Disable operation option code (605Ch)

Set the motor deceleration stop raaghen receiving PDS commandisable operatidin .

Index Sy Name/Description Range DENE Access | PDO Ol
Index Type mode
Disable operation option 0-1 116 W NO All
code
Set the time sequencd obisable operation . It is different according tdhe definition
of control mode.
The setting is prohibited except the following values.
Value Definition
605¢h | 00h 0 Stop & once,PDS state migrates ®witch on.

The control mode is PP, PV: motor stop through 0x6@8dfile
deceleratioly PDS state migratee Switch on.

The control mode is HM: motor stop through 0x609Ah (Homing
acceleration), PDS state migrates totSkon.

The control mode is TQ: motor stop through 0x60B3trgue Slopg
PDS state migrates to Switch on.

Examples of deceleration staption according to the Disable operation command:

If the PDS commarid Disable operatioh is received, it will starto decelerate and stop.
PDS status during deceleration remains Operation enabled.

The PDS status after stop is Switched on.

actual speed

30r/min

6040h | Enable operation

Disable operation |

Operation enabled Switched on |

PDE status |

4. Halt option code (605Dh)

Set the motor deceleration stop modew 6040h (Controlword) bit8 (Halt) is 1.

Index

Sub
Index

Name/Description

Range

Date
Type

Access

PDO

Op-
mode

605Dh

00h

Halt option code

1-3

116

'w

NO

All

Set the time sequenceldélt. It is different according to the definition of control mod

Thesetting is prohibited except the following values.

Value

Definition

The control mode is PP, PV: motor stop through 0x6@8dfie
Deceleration), PDS status migrate©yeration enabled

The contrbmode is HM: motor stop through 0x609HM@ming
Acceleration), PDS status migrates @peration enabled

The control mode is TQ: motor stop through 0x60B3tque Slopkg
PDS status migrates €@peration enabled

The control mode is PP, PV, HM: motoogtthrough 0x6085Quick
Stop Declaratiop) PDS sté&us migrates t@peration enabled

The control mode is CST, TQ: motor stop through Ox60®rque
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Slopg, PDS status migrates @peration enabled

The control mode is PP, PV, HM: motor stop throughO@® (Max
Deceleratiol, PDS status migrates @pewtion enabled

The control mode is TQ: motor stop through torqust®us migrates
to Operation enabled

Examples of deceleration stop action according to Halt function:

If 6040h: bit8(Controlword: h&l changes from 0 to 1, it will start to decelerael stop.
PDS status during deceleration remains Operation enabled.

The PDS status after stop is Operation enabled.

A

Halt not execute ¥ Halt executed
actual speed I
30pmin [T777TTTTTTTTTTorTtooTTemmsseses *
6040h | Enable operation Halt |
PDS status | Operation enabled |

5. Fault reaction option code (605Eh)

Set the motor stop method when the alarm occurs.

Index sy Name/Description Range DEiE Access| PDO O
Index Type mode
Fault reaction option code 0-2 116 rw NO All

Set the time sequence when the alarm occurs. It is different according to the defi
of control mode.
The setting is probited except the following values.

Value Definition

0 Stop at oncePDS status migrates Eault.

The control mode is PP, PV: motor stop through 0x6@8dfile
deceleratioly PDS status migrates Eault.

605Eh | 0Oh The control mode is HM: motor stop througk609Ah (Homing
acceleration)PDS status migrasdo Fault.

The control mode is TQ: motor stop through 0x60B3rdue Slopg
PDS status migrates Eault.

The control mode is PP, PV, HM: motor stop through 6085h (Quick|
stop decelerationDS stats migrates té-ault.

The control mode is TQ: matstop through 0x6087Tprque Slopg
PDS status migrates Eault.

Examples of deceleration stop action when alarm occurs:
It will start to decelerate and stop when the alarm occurs.
PDS status duringeceleration is Fault reaction active.
The PDS stas after stop is Fault.
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alarm occured

<

no alarm

X
F 3

actual speed

Irmin fo--oooooo oo

Femdmpmmmm——-

6040h | Enable Il:.l'.'l"<l1.'_iJ|I |

PDS status | Operation enabled l Fault reaction active | Fault |

4.6.3 CIA402 motion control mode

4.6.3.1 PP mode

PP (Profile position control mode) is a position control mode in which the target position, target speed,
acceleration andeteleration are specified, and the position comnsgeénerated inside the servo driver.

1. Related parameters

PP control mode related objects (commarsetting type)

Register Explanation Unit
RXPDO[0x6040] Control word -
RXPDO[0x6060] Setto 1 -
RXPDQ0x607A] Position setting Command unit
RXPDO[0x6072] Max torque 0.1%
RXPDOJ[0x607F] Max internal speed Command unit/s
RXPDO[0x6080] Max motor speed r/min
RXPDO[0x6081] Internal speed setting Command unit/s
RXPDO[0x6083] Internal acceleration speed Comnand unit/s?
RXPDO[0x6084] Internal deceleration speed Command unit/s?
RXPDO[0x60C5] Max acceleration speed Command unit/s?
RXPDO[0x60C6] Max decegration speed Command unit/s?

., 6081h (Profile velocity) is limited by the sdter one of 607Fh (Max profile velocity) ar
m 6080h (Max motor speed).

Changing the set value of 607Fh (Max profile velocity) or 6080h (Max mot@d}je
not reflected in the action.

PP control mode related object (commarndonitor type)

Register Explanation Unit
TXPDO[0x6041] Status word -
TXPDO[0x6061] Mode query
TXPDOJ0x6063] Internal actual position
TXPDO[0x6064] Position fedback (motor actual position) Command unit
TXPDO[0x606C] Speed feedback Command unit /s
TXPDO[0x6077] Actual torque 0.1%
TXPDO[0x60F4] Actual following error Command unit

Command unit
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2. Control word (6040h) <PP control mode function>

Index Iﬁggx Name/Descption Range 1[_);;;@ Access| PDO n?o%le
Controlword 0~65535 Ul6 rw RxPDO All
Set the contdlocommand of servo driver such as PDS state conversion.
Bit information
15| 14 | 13 | 12 | 112 | 10 | 9 8
r h
7 6 | 5 | 4 3] 2 1 0
oms
604th oon fr Change set New set | eo | gs ev o]
Abs/rel . . .
immediately point
r = reserved (Not corresponding) fr = fault reset
oms =operation mode specific eo = enable operation
(control mode based on bit) gs = quick stop
h = halt ev = enal# voltage
S0 = switch on
Bit4-6 (operation mode specific):
Bit Name Value Definition
Trigger the positioning action start and setting va
4 new setpoint 0->1 | update.

Get a new position decision task (607Ah (Tarn
position), ®81h (Profile veloity)
0 Complete the currently running positioning action.

5 change set immediately 1 Interrupt the curren positioning action and start th
downward positioning action immediately

0 607Ah (Target position) is pcessed as absolu

6 absolute/ relative position.

1 607Ah (Target position) is processed as relative posit

Please do not change the acaien and deceleration (*) during motor operation.

If you change the acceleration and deceleration, please change bit4 (mmingefrom 0- > 1 after the
motor stops.

6083h (Profile acceleration)

6084h (Profile deceleration)

60C5h (Max acceleration)

60C6h (Max deceleration)

3. Status word (6041h) <PP control mode function>

Index ISUb Name/Description Range DES Acces PDO Ol
ndex Type mode
Statusword 0~65535 ui6 ro TXPDO All
Indicates the servo driver status.
Bit information
15 | 14 | 13 12 11 10 9 8
oms oms
r set point ila Target | rm r
acknowledge Reached
6041h oon 7 6 5 4 3 2 1 0
w sod gs ve f oe so | rsto
r = resered (Not corresponng) w = warning
sod = switch on disabled
oms = operation mode specific gs = quick stp
(control mode based on bit) ve = voltage enabled
ila = internal limit active f = fault
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oe = operation enabled
rm = remote S0 = switched on
rtso = ready to switch on

bit12, 10 (operation mode specific):

Bit Name Value Definition
0 halt=0 (normal): positioning not completed
10 target reached halt:1 (stop as., halt)._ axis is decelerating
1 halt=0 (norm§: positioning complgted _
halt=1 (stop as halt): axis stop (axis speed is 0)
0 new-setpoint is 0 and the buffer is empty after executing
12 setpoint action of the current tget position
acknowledge 1 The new location task data is put into thdfer. The buffer is
not empty

4. PP control mode action explanation

The working principles of objectctionary 0x607a, 0x6081, 0x6083 and 0x6084 are as follows:

speed
(command unit/s)

6084h

Profile acceleration Profile deceleration

6083k ‘

targetspeed | \|
2000000 ')L’

deceleration
2500000 (command unit/s?)

!
6081k f acceleration -
Profile velocity /5000000 (command unit/s?)
I
1
10000000 30000000, position
present position target position (command unit)

607AD
Target position

The relative mode or absié mode can be determined by bit6 (absolute / relativ@)4fh (control word).

Action 1: setpoint

>

< <

<:

Main station: set the value of 607Ah (Target position), chafgélt (Controlword) bit4 (new sebint)
from O to 1. At this time, please set 6081h (Peofielocity).

Motor has no action when 6081h (Profileaaty) is 0.

Slave station: confirm the rising edge of 6040h (Controlword) bit4 (newoset) is from 0o 1, 607Ah
(Target position) is considered as target position to start positioning actitims Aime, 6041h (status
word) bitl2 (sepoint acknavledge) is from 0 to 1.

Main station: confirm 6041h (Statusword) bitl2 {seint acknowledge) is from 0 td, 6040h
(Controlword) bit4 (new sgboint) returns 0.

Slave station: confirm 6040h (Contraivd) bit4 (new sepoint) is 0, 6041h (status wordtl2
(setpoint acknowledge) becomes to 0.

When reaching the target position, 6041h (Controlword) bitii@€t reached) changes from 0 to 1.
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>
<
L)
<
N

Actual spee -
//

new setpoint
(controlword bit4)

v~

Y-

Target position
(setpoini)

Main station T

Y-~

setpoint
acknowledge
A

statusword bifl2)

Y-~

Slave station

Target reached
(statusword bitL0)

A

Y-~

< Setpoint example>

Action 2: Action data change wihout buffer: single setpoint

When 6040h (Contralord) bit5 (change set immediately) is 1, if the positioning action data changed,
interrupt the present poisihing action, start the next positioning action at once.

W  Main station: confirm 6041h (Statuswroitl2 (setpoint acknowledge) is 0, after afging the value
of 607Ah (Target position), 6040h (Controlword) bit4 (newsw@nt) changes from 0 to 1.

m do not change acceleration and deceleration at this time.

Y Slave stationconfirm the rising edge of 6040h (Controkdp bit4 (new sepoint) is from 0 to 1. As
new target position and new internal execution speed, 607AhefTagsgition) and 6081h (Profile
velocity) are updated immediately. At this time, 6041h (Statuswotd isetpoint acknowledge)
changes from O ta.

¥y Main station: confirm 6041h (Statusword) bitl2 {geint acknowledge) has changed from 0 to 1,
6040h Controlword) bit4 (new sgboint) returns O.

Y Slave station: confirm 6040h (Controlword) bit4 (new-sant) is 0, 6041h (Statusword) bit12
(setpoint acknowledge) is 0.
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>
<
<
_<

V-~

new setpoint
(controlword hit4)

Y~

Main station A

Target position
(setpoini)

vV~

Current A

Target position
processed

\

. setpoint A
Slave Stat'onacknowledge

statusword bifl 2)

Target reached

(statusword bitL0)

\

v~

< handshaking procedure for the singlesaint method>

4.6.3.2 PV mode

PV (Profile speed control mode) isspeed control mode that specifies the target speed, acceleration and
deceleration, and generates positiommand action in the servo driver.

1. Related dject

PV control mode related object (commansktting type)

Register Explanation Unit
RXPDO[0x6040] Control word -
RXPDO[0x6060] Setto 3 -
RXPDO[0x60FF] Speed setting Command unit/s
RXPDO[0x6072] Max torque 0.1%
RXPDO[0x607F] Max internal speed Command unit /s
RXPDO[0x6080] Max motor speed r/min
RXPDO[0x6083] Internal acceleration speed Command ui/s?
RXPDO[0x6084] Internal deceleration speed Command unifs?
RXPDO[0x60C5] Max acceleration speed Command units?
RXPDO[0x60CH6] Max deceleration speed Command unifs?2

PV control mode ralted object (commandmonitor type)

Register Explanation Unit
TXPDO[0x6041] State word -
TXPDOJ0x6061] Mode query -
TXPDO[0x6063] Internal actual position Command unit
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Register Explanation Unit
TXPDO[0x6064] Position feedback (motor actual positior Command unit
TXPDO[0x606C] Speed feedback Command unit /s
TXPDO[0x6077] Actual togue 0.1%

2. Control word (6040h) <PV control mode function >
Index e Name/Description Range DES Access| PDO Ol
Index Type mode
Controlword 0~65535 ui6 rw RxPDO All
Set the control command of seriver such as PDS state transition.
Bit information
15 | 14 | 13 | 12 | 11 | 10 | 9| 8
r h
7 6 | 5 | 4 3 2 1 0
6040h 00h oms
fr ; | ; | . eo | gs | ev o]
r = reserved (No correspondence) fr = fault reset
oms = operation mode specific €0 = enable operation
(contol mode basedn bit) gs = quick stop
h = halt ev = enable voltage
S0 = switch on
PV mode doesnét use oms bit.
3. Control word (6041h) <PV control mode function>
Index ISUb Name/Description Range DEE Access| PDO Ol
ndex Type mode
Statusword 0~65535 Ul6 ro TXPDO All
Indicates the servo driver status.
Bit information
15 | 14 13 | 12 11 10 9 8
r oms ila oms rm r
r r Targetreached
7 6 5 4 3 2 1 0
6041h 00h w sod gs ve f oe SO rsto
r = reserved (No correspdance) w = waming
sod = switch on disabled
oms = opeation mode specific gs = quick stop
(control mode based on bit) ve = voltage enabled
ila = internal limit active f = fault
oe = operation enabled
rm = renote S0 = swlited on
rtso = ready to switch on

bit10 (target reached (Velocity reached)):

The difference between the total value of 60FFh (target velocity) and 60B1h (velocity offset) and 606Ch
(velocity actual value) is within theange set by 606Dh (velocity window] the time set by 606Eh (velocity
window time) passes, bit10 of 6041h (status word) becomes 1.

Bit Name Value Definition
0 halt=0 (normal): speed control not completed
10 Target halt=1 (stop as halt): axis decelerating
reached 1 halt=0 (normal)speed control completed
halt=1 (stop a halt): axis stop (axis speed is 0)

4. PV control mode action explanation

PV control mode generates speed command based on below parameters:
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4 Operation of servo syste

Target Velocity (60FFh)
Profile decelergon (6084h)

Prodi acceleration (6083h)

Turn off motor enable, sethject word 6060h to 3, set target speed 60FFh, acceleration and deceleration
6083h and 6084h, speed 6080h and torque limit 6072h. The target speed is 60FFh, the maximisam speed
limited by 6080h (max motor speedjcathe torque is limited by 6072h (maxdue). Turn on the motor
enable, the motor should start to move according to the set value.

speed
(command unit/s)

60FFh

(target velocity) —s

'
60830 6084h
(profile acceleration) (profile deceleration)
/

4.6.3.3 TQ mode

TQ (Profile torque control mode) is a torque control mode inclwithe target torque, acceleration and
deceleration are specified and the posittmmmand is generated inside the servo driver.

1. Related parameters

TQ control mode related object (commansktting type)

Register Explanation Unit
RXPDO[0x6040] Controlword -
RXPDO[0x6060] Setto 4 -
RXPDO[0x8)71] Target torque setting 0.1%
RXPDOJ0x6072] Max torque 0.1%
RXPDO[0x6080] Max motor speed r/min
RXPDO[0x6087] Set the torque slope 0.1%/S

Torque type
Index .SUb Name Units Range N Access| PDO Ol
index type mode
Torque slope 0.1% | 0~4294967295| U32 rw RxPDO TQ
6087h| 00h : cst
Set theparameter value to give the torque command.
If it is set to O, the internal processing is operated as 1.
TQ control mode related object (commanehonitor type)

Register Explanation Unit
TXPDO[0x6041] Status word -
TXPDOJ0x6061] Mode query -
TXPDO[0x6064] Position feedback (motor actual position) Command unit
TXPDOJ0x606C] Speed feedback Command unit /s
TXPDO[0x6077] Actual torque 0.1%

2. Control word (6040h) <TQ control mode function >
Index il Name/Description Range DEiE Access| PDO -
Index Type mode
6040h 00h Controlword 0~65535 Ui6 rw RxPDO All
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Suls Name/Description Range BCi Access| PDO O
Index Type mode
Set the control command of servo driver such as PDS state transition.

Bit information

Index

15 | 14 | 13 | 12 | 11 | 10 | 9 8
r h
7 6 | 5 | 4 3 2 1 0
oms
fr eo | gs | ev SO
r | r | r

r = reserved (No correspondence) fr = fault reset

oms = operation mode specific eo = enable operation
(control mode based on bit) gs = quick stop
h = halt ev = enable voltage

S0 = switch on

TQ mode doesndt use oms bit.

3. Status word (6041h) <TQ control mode function >

Index ISUb Name/Description Range DEYE Access| PDO O
ndex Type mode
Statusword 0~65535 ul6 ro TXPDO All
Indicates the servo driver status.
Bit information
15 [ 14] 13 [ 12 ] 11 10 9 8
r oms ila oms rm r
r r Targetreahed
7 6 5 4 3 2 1 0
6041h 00h w sod gs ve f oe S0 rsto
r = reservedNo correspondence) w = warning
sod = switch on disabled
oms =operation mod specific gs = quick stop
(control mode based on bit) ve = voltage enabled
ila = internal imit active f = fault
oe = operation enabled
rm = remote so = switched on
rtso = readyio switch on
bit13,12,10 (operation mode specific):
Bit Name Value Definition
0 halt=0 (normal): 6074h (Torqudemand) not reach target torque
10 target halt=1 (stop as halt): axis is decelerating
reached 1 halt=0 (normal): 6074h (Torque demand)ate¢he target torque
halt=1 (stop as halt): axis stop (axis speed is 0)
12 reserved - Not use
13 reserved - Not use

4. TQ control mode action explanation

TQ control mode generates torque command based on the following parameters:

Target torque (6QIh)

Torque slope (608Y)

Target torque is 6071h (Target torque), torque slope is 6087h (Torque slope). The max speed is limited
through 6080h (Max motor speed), the max torque is limited by the min value among 6072h (Max torque),
2312h (P228), 2313h (P29).

Operation steps:
(1) Turn off motor enable, set object word 6060 to 4, set target torque 6071h, max motor speed 6080h and
max brque 6072h.
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4 Operation of servo syste

(2) Turn on the motor enable, the motor should increase the output torque according to the set torque slope
untl the set value andhe speed does not exceed the set maximum speed.

torque
(0.1%)

6071h

(target torque)—»=t

-

6087h
(torque slope)

4.6.3.4 HM mode

r—r“

HM mode (i.e. return to origin mode) & position control mode that specifies various action speeds,

generates position instructions in

the servo driver, and exe@titen to zero a@n. In this mode, external

signals (POT, NOT, SPID) must be used together.

1. Related parameters

HM control moek related object (commandsetting type)

Register Explanation
RXPDO[0x6040] Control word, modify the control word to tuam the origin return
RXPDO[0x6060] Set to 6 when the motor is disabled
RXPDOJ[0x607F] Max internal speed
RXPDO[0x6080] Max mota speed
RXPDO[0x60C5] Max acceleration speed
RXPDO[0x60C6] Max deceleration speed
RXPDO[0x6098] Return to origin mode
RXPDO[0x6099] Return b origin speed
RXPDO[0x609A] Return to origin acceleration speed

PV control mode related object (commanahonitor type)

Register Explanation
TXPDO[0x6041] Status word
TXPDO[0x6061] Mode query
TXPDO[0x6064] Position feedback (motor actual position)
TXPDO[0x606C] Speed feedback
TXPDOJ[0x6077] Actual torque

2. Control word (6040h) <HM control mode function >

Index I8 Name/Description Range Date Access| PDO Op-
Index Type mode
Controlword 0~65535 ul6 rw RxPDO All
Set the control command of servo driver such as PDS state transition.
Bit information
s040h | ooh 15 | 14 | 13 | 12r | 11 ] 10 | 9 ﬁ
7 6 | 5 | 4 3 2 1 0
fr oms eo S ev SO
r | r | sh 9
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r = reserved (No correspondence) fr = fault reset

oms = operation mode specific eo = enable operation
(control mode based on bit) gs = quick stop

h = halt ev = enable eltage

sh = start homing S0 = switch on

bit6-4 (operation mode specific):

Bit Name Value Definition
4 start homing 0 Y 1 | Start back to zero
5 reserved - Invalid information
6 reserved - Invalid information

3. Status word (6041h) <HM catrol mode function >

Index e Name/Description Range DES Access| PDO Ol
Index Type mode
Statusword 0~65535 Ui6 ro TxPDO All
Indicates the servo driver status.
Bit information
15 | 14| 13 |12 ]| 11 10 9 8
r oms ila oms rm r
r r Targetreache
7 6 5 4 3 2 1 0
6041h 00h w sod gs ve f oe S0 rsto
r = reservedNo correspondence) w = warning
sod = switch on disabled
oms = operation mode specific gs = quick stop
(control mode based on bit) ve = voltage enabled
ila = intemal limit active f = fault
oe = operation enabled
rm = remote so = switched on
rtso = ready to switch on

bit10, 1213 (operation mode specific):

Bit Name Value Definition
0 Zero return in prgress

Zero return completed

Zero return not complete

The return to zero action is completed normally

10 target reached

12 homing attained

No fault occurred in return to zero action

RlOo|r ok

13 homing error —
The return to zero action is abnormal

Return to zero dion hasthe following status:

Bit13 Bit12 Bit10 Definition

0 0 0 Zero return is in progress

0 0 1 The return to zero action has not started, or is interrupted
The return to zero action has been completed, but the target

0 1 0 .
position has not beenaehed

0 1 1 The_ return to zero action has been completed and the target
position has been reached successfully

1 0 0 It i; detected that the return to zero action is abnormal and st
action

1 0 1 Ittis detected that the return to zero action isatmal arnl has
stop
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m After the CANopen bus homing is completed (in incremental mode and wWhed=R), the
value of the object dictionai§x6063will be 0, with possible minor deviations

4. Return to origin mode (6098h)

At present, DFE series servo supportsl¥, 1730, 33, 34, 35 and 37 homing modes.

A Method 1 (6098h=1):

When using thisdloming Method 1, if the reverse limit switch is in a ridggered state, the initial
movement direction will be to the left. The home pogii®thefirst Z-phase pulse to the right of the position

where the negative limit switch becomes inactive.
Mechanical origin: Motor Zpohase signalDeceleration point: Reverse overtravel switch

e—— 6099h01h Home Return High Speed _N ?ga_ive
6099h02h Home Return Low Speed Limit Signal
1 1 !—\
] - |
| l |
Motion Trajectory Q o
LN
A
Motor Z-Phase ; I
Signal | |
| |
Negdive Limit —i i
Signal
g - Motor Reverse Motor Forward
Direction Direction

Using a negative limit switch artle Zaxis signal to resehé motor

6098h=1 Action Description:

The reverse limit is invalid: When starting the return, the system initiates reverse zeroing at high speed
(6099h:01h). Upon encountering the rising edge of the reverse limit (NOT), itedeesl and reverses
direction, then poceeds at lowspeed forward return (6099h:02h). After detecting the falling edge of the
reverse limit, it stops at the first motor Z signal.

A Method 2 (6098h=2):

When using Method 2, if the forward limit switch remainactive, the initial movenmé direcion is right.
The origin is located at the first-@hase pulse to the left of the position where the forward limit switch
becomes invalid.

Mechanicalbrigin: Motor Z positive signal

Reduction point: forward overtravelich

Positive Limit
Signal

e 6099h01h Home Return High Spee
——— 6099h02h Home Return Low Spee

o o

™ 1 |
l L |

Motion Trajectory | b
] \’«:/’2\ |
Motor Z-Phase 2
: n_
Signal | ;
Positive Limit Signalj 1 !

‘ . Motor Reverse Motor Forward

Direction Direction

Using a positive limit switch and the-@xis signal of the motor to return to the original position
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6098h=2 Action Description:

The forward limit is invalid: When starting the return, the system initiates the forwatdatdsigh speed
(6099n01h). Upon enountering the rising edge of the forward limit (POT), it decelerates and reverses
direction, then operates backward at the low speed of 6099h:02h. After detecting the falling edge of the
forward limit, it stops at therkt motor Z signal.

A Method 3 (6098h=3) and Method 4 (6098h=4):

The initial direction of the movement is determined by the state of the origin switch. The origin position is
either on the reverse side of the origin switch or at the initial detecgth®eposition in the forward
direction.

Mechanical origin: Motor Z positive signal

Reductionpoint origin switch

e 6099h:01h Home Return High Speed Home switch
——— 6099h:02h Home Return Low Speed ‘ signal
]
l u |

I
:m 3

| ~ i

6098h=3Motion Trajectory§ | ( 3

-@r

6098h=4Motion Trajectory i i\ /j |

- ad

Motor Z-Phase Signal | I |
Farpoint switch signat ‘ m

. Motor Reverse Motor Forward
Direction Direction

Use the origin switch and motor Z signal to return to the origin.

6098h=3 Action Description:

When the origin swite is invalid, the system itiates ahigh-speed (6099h:01h) forward return to zero.

Upon detecting the origin switch's rising edge, it decelerates and reverses direction, executing a reverse
return at 6099h:02h. The system then statpthe first motor Z signal upon encountering the origintcvs
falling edge.

When the origin switch is active: The system initiates reverse zeroing at high speed (6099h:01h). Upon

detecting the origin switch's falling edge, it reverses direction smaitiches for the rising edge, then
deceleratedeforereversng again. It then operates at 6099h:02h speed in reverse mode. When the origin
switch's falling edge is detected, it stops at the first motor Z signal.

6098h=4 Action Description:

When the orign switch is iractive, the system initiates a higheed (609h:01h) forward return to zero.

Upon detecting the origin switch's rising edge, it reverses direction and waits for the falling edge before
deceleratingandreversing again. The system then pemteforward at the original return speed (6099h:02h).
When the origin switch's rising edge is detected, it stops at the first motor Z signal.

125



4 Operation of servo syste

When the origin switch is active, the system initiates reverse zeroing at high speed (6099h:01h). Upon

detectingthe origin switch's falling edge, it decelerates and regedéection, then proceeds forward at
6099h02h The system stops at the first tmoZ signal upon receiving the origin switch's rising edge.

A Method 5 (6098h=5) and Method 6 (6098h=6):

Using mehod 5 or 6, the initial direction of movement is determibgdhe state of the origin switch. The
origin position is either on the reverddesof the origin switch or at the initial detectegbEase position in
the forward direction.

Mechanical originMotor Z positive signal

Reductionpoint origin switch

e 5099h:01h Home Return High Spe Home switch
——— 6099h:02hHome Return Low Spee signal

6098h=5Motion Trajectory§

6098h=6Motion Trajectory§

Motor Z-Phase Signal

Home switch signal ' ‘ |

Motor Reverse Motor Forward
Direction Direction

Use the origin switch and motor Z signal to return todigin.

6098h=5 Action Description:

When the origin switch is invalid, the system initiates reverse returrglatspieed (6099h:01h). Upon

detectingthe origin switch's risig edge, it decelerates and reverses direction, then proceeds forward at
6099h:02. After encountering the origin stgh's falling edge, it stops at the first motor Z signal.

When the origin switch is active: The system initiates zero return at higd $pe@9h:01h). Upon

detecting the origin switch's falling edge, it reverses tivacand searches for the rising eddhen
decelerates before reversing again. It then proceeds forward at 6099h:02h speed. When the origin switch's
falling edge is detected,stops at the first motor Z signal.

6098h=6 Action Description:

When the ogin switch is inactive, the systemitiates reverse zeroing at high speed (6099h:01h). Upon

detecting theorigin switch's rising edge, it reverses direction and searcheshéoffalling edge, then
decelerates before reversing again. The system then egetr&099h:02h speed in reverse moWhen the
origin switch's rising edge is detected, it stops at the first motor Z signal.

When the origin switch is active, the systamitiates a higkspeed (6099h:01h) forward return to zero.
Upon detecting the org switch's falling edge, it deceldes and reverses direction, executing a reverse
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return at 6099h:02h. The system then sttpihe first motor Z signal upon encounterihg origin switch's
rising edge.

A Methods 7-14 (6098h=714):

7-14 all usehe orign switch and Z signal;

The initial action direction of mode 7 and 8 is negative if the origin switch is activated at thefdfaet
action.

The initialization action dire@n of mode 9 and 10 is positive if the origin switch is activated at the $tart o
the action.

The initialization adbn direction of mode 11 and 12 is positive if the origin switch is activated at thefstart o
the action.

The initialization action direatin of mode 13 and 14 is negative if the origin switch is activated at thefstart o
the action.

The final positbn of the returning to the origin is theghase signal near the rising or falling edge of the
origin switch.

Mechanicabrigin: Motor Z positivesignal

Reduction pointorigin switch

— 6099h01h Home Return High Speed Home B
6099h02h Home Return Low Speed Switch % PO_SIt_Ive
I — Limit
| } }
= | —]]
[ | |
o | i
Motion Trajectory: Located in the L@ |
Negative Direction of the Home | |
Switch | —(8)
|

Motion Trajectory: Located
Within the Home Switch Signal

;/

Motion Trajectory: Located in the
Positive Direction of the Home
Switch

|

|

|

|

|

l

|

|

|

|

Motor Z-Phase !
Signal N
|

|

|

Home Switch Signa‘

Positive Limit Signal§

<— Motor Reverse Direction Motor Forward Direction —

Use the origi switch, forward limit signal, anchotor Zaxis signal to return to the origin.

6098h=7 Action Description:

When the motor isocated at the negative direction of the arigivitch, the motor starts to return to the

origin at high speed (6099h:01h) imet positive direction. After encowartng the rising edge of the origin
switch, the motor decelerates and eees direction, running in the reverse direction at the speed of
6099h:02h. After encountering the falling edge of the origin switch, the mofus at the first Z signal.

When the origin switch is active: The system initiates reverse zeroing at pegdg6099h:01h). Upon

detecting the origin switch's falling edgg, reverses direction and searches for the rising edge, then
decelerates before reversing again. It theeraes ab099h:02h speed in reverse mode. When the origin
switch's falling edgesidetected, it stops at the first motor Z signal.

When positiond at the origin switch's positive direction: During initial return, the system initiates a
high-speed (6099061h) foward reset. Upon reaching the positive limit, it automatically reverses to
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high-speedoperation After detecting the origiswitch's risingedge, it continues forward until encountering
the falling edge, then reverses to locate the next rising.€eflge sgtem decelerates and reverses again,
executing a reverse return speed of 6099h:02h. Upon detecting the origin switclgstide, it stps at the
first motor Z signal.

6098h=8 Action Description:

When the motor is initially in reverse, it $irreverss to the zero position at high speed (6099h:01h).

Upon detecting the rising edge of the origin switch, it reverses direction and deselertit it detects the
falling edge, then reverses agaimeTmotor then resumes forward operation at 6099h:02h. When the origin
switch's rising edge is detected, it stops at the fiaxiZ signal.

When the origin switch is active, the system inisateverse zeroing at high speed (6099h:01h). Upon

detectingthe origin switch's falling edge, it decelerates and reverses direction, then proceeds forward at
6099h:02h. The system stops at the first motor Z signal upon receiving the origin switch&dgging

When positioned at the origin switch's positive dil@n: During initial return, the system initiates a

high-speed (6099h:01h) forward zero return. Upon reaching the positive limit, it automatically reverses to
high-speed operation. After detedithe origin switch's rising edge, it continues forwardlwarcountering

the origin switch's falling edge, where deceleration and direction reversal occur. The system then maintains
forward operation at the original return speed (6099h:02h). Upon degteht origin switch's rising edge

again, it stops at therfit motor Z signal.

6098h=9 Action Description:

When the origin switch is in the negative position: During initial return, the system initiates a rapid

forward reset at 6099h:01h. Upon detectihg origin switch's rising edge, it accelerates until entaring
the falling edge, then decelerates am¥earses direction, operating backward at 6099h:02h. After detecting
the origin switch's rising edge again, it stops at the first motor Z signal.

When the origin switch is active, the system initiates a-bjgged (6099h:01h) forward return to zero.

Upon detectingthe origin switch's falling edge, it decelerates and reverses direction, executing a reverse
return at 6099h:02h. The system then stopgbkeafirst motor Z signal upon encountering the origin dwistc
rising edge.

When positioned at the origiswitch's positive direction: During initial return, the system initiates a

high-speed (6099h:01h) positive return to zero. Upon reaching thevedsitit, it automatically reverses to
high-speed operation. After detectitige origin switch's rising edgé switches direction and searches for

the origin switch's falling edge, decelerates, and reverses again. The system then operates in teverse at t
original return speed (6099h:02h). When the origin switch's rising edtpteisted, it stops at the finmotor

Z signal.

6098h=10 Action Description:

When positioned at the negative direction of the origin switch: During initial return, the sysdtietes
positive zeroing at high speed (6099h:01h). Upon detecting the origin switch's rising edge, it advances until
encounteringhe falling edge, thereverses direction. The system then searches for the origin switch's rising
edge, decelerates, andveeses again. It subsequently operates forward at the original return speed
(6099h:02h), stopping at the first motor Z signal upon detecting the origth&®afalling edge.

When the origin switch is active: The system initiates zero return at higd $e@9h:01h). Upon

detecting theorigin switch's falling edge, it reverses direction and searches for the rising edge, then
decelerates before reversing again. It then pascéarward at 6099h:02h speed. When the origin switch's
falling edge is detected,stops at the first motor Z signal.

When the origin switch is in the forward position: During initial return, the system initiates a rapid

forward reset (6099h:01h). Uporeaching the forward limit, it automatically reverses to kigbed
operation After detecting the origin switch's rising edge, it decelerates and reverses, then proceeds forward
at the reset speed (6099h:02h). When the origin switch's falling edgedsedett stops at the first motor Z
signal.
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4 Operation of servo syste

When positioned at the negativeadition of the origin switch: During initial return, the system initiates

reverse zeroing at high speed (6099h:01h). Upon reaching the reverse limit, it automatically reverses
direction and maintains higispeed operationAfter detecting the origin switah'rising edge, it continues
forward until encountering the origin switch's falling edge, then reverses direction. The system then searches
for the origin switch's rising edgdecelerates, and reverses again. It procéedsrd at the original return

spee (6099h:02h) until detecting the origin switch's falling edge, at which point it stops by seeking the first
motor Z signal.

When the origin switch is active: The systentiatées zero return at 6099h:01h speed. Upon detecting the

origin switch's fallingedge, it reverses direction to locate the rising edge, then decelerates and reverses again.
It then resumes forward operatiat 6099h:02h speed. When the origin switch's falling edge is detected, it
stops at the first motor Z signal.

When the motor stts to return to the origin, it first reverses back to zero at high speed (6099h:01h).

Upon encounteringthe rising edge ofhie origin switch, it decelerates and reverses direction, then runs
forward at the original return speed (6099h:02h). After degthia falling edge of the origin switch, it stops
at the first Zaxis signal.

o
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6099h:02hHome Return Low Speed
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<— Motor Reverse Direction Motor Forward Direction—

Use the origin s¥ich, reverse limit signal, and motorakis signal to return to the origin.

6098h=11 Action Description:

When positioned at theegative direction of the origin switch: During initial return, the system initiates

reverse zeroing at high speed (6099h:01h). Upon reaching the reverse limit, it automatically reverses to
high-speed operation. After detecting thiégin switch's rising ege, it continues forward until encountering

the origin switch's falling edge, then reverses to locate the next rising edge. The system decelerates and
reverses again, then runs forward at the original return speed (6099h:02hdéfecting the origin stah's

falling edge, it stops at the first motor Z signal.

129



4 Operation of servo syste

When the origin switch is active: The system initiates zero return at high speed (6099h:01h). Upon

detecting theorigin switch's falling edge, it reverses direction arghrshes for the rising edgthen
decelerates before reversing again. It then pascéarward at 6099h:02h speed. When the origin switch's
falling edge is detected, it stops at the first motor Z signal.

When the motor starts to return to the origin, it first reverses to zdnghatspeed (6099h:01h). Upon

encountering the rising edgd the origin switch, it decelerates and reverses direction, then runs forward at
the original return speed (6099h:02h). After detecting the falling edge of the origin switch, it stops at the first
Z-axis signal.

6098h=12 Action Description:

When positimed at the negative direction of the origin switch: During initial return, the system initiates

reverse zeroing at high speed (6099h:01h). Upon reaching the reverse limit, it automatically reverses
direction andnaintainshigh-speed operation. After detetd the origin switch's rising edge, it advances until
encountering the origin switch's falling edge, where deceleration and directional reversal occur. The system
then operates in reverse at th@imal return speed (6099h:02h). Upon detecting the osgiitch's rising

edge again, it stops at the first motor Z signal.

When the origin switch is active, the system initiates a-bmged (6099h:01h) forward return to zero.

Upon detectingthe origin switch's falling edge, it decelerates and reverses wireotxecuting a reverse
return at 6099h:02h. The system then staphe first motor Z signal upon encountering the origin switch's
rising edge.

Whenthe motor starts returning to the origin,fitst reverses to zero at high speed (6099h:01h). Upon

detecting the rising edge of the origin switch, it reverses direamuh decelerates until finding the falling
edge. It then reverses again, returning to the origin at 6099h:02h. After encouriterirging edge of the
origin switch, it stops at the fir&-axis signal.

6098h=13 Action description:

When the origin swith is in the negative position: During initial return, the system initiates reverse

zeroing at high speed (6099h:01h). Upon reaghire reverse limit, it automatically reverses direction and
accelerates. After detecting the originitsW's rising edge, iswitches direction to locate the falling edge,
decelerates, and reverses again. The system then proceeds forward at the efxigingpeed (6099h:02h).
When the origin switch's rising edge is detected, it stops at the first fetgnal.

When the dgin switch is active, the system initiates reverse zeroing at high speed (6099h:01h). Upon

detectingthe origin switch's fallingedge, it decelerates and reverses direction, then proceeds forward at
6099h:02h. The system stops at the firstond signalupon receiving the origin switch's rising edge.

When the origin switch is in the forward position: During initial return, thetesy reverses to zero at

high speed (6099h:01h). Upon detecting the origin switch's rising edge, it accelertasd funtil
encountering the falling edge, then decelerates and reverses direction. The system resumes forward operation
at 6099h:02h speed figr detecting the origin switch's rising edge again, it stops at the first motor Z signal.

6098h=14 Action desdption:

When the origin switch is in the negative position: During initial return, the system reverses to zero at

high speed (6099h:01h). Upseaching the reverse limit, it automatically switches direction and accelerates.
After detecting the origin switch'ssing edge, it decelerates and reverses, maintaining the original return
speed (6099h:02h) until the falling edge. The system thenatdips first motor Z signal.

When the origin switch is active: The system initiates reverse zeroing at high spegtt @99 Upon

detecting theorigin switch's falling edge, it reverses direction and searches for the rising edge, then
decelerates befe reversing again. It then operates at 6099h:02h speed in reverse mode. When the origin
switch's falling edge is detedtgit stops at the first motor Z signal.

When positioned at the origin switch's positive direction: Initiate reverse zero retuighasgeed
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4 Operation of servo syste

(6099h:01h). Upon detecting the origin switch's rising edge, continue forward until encountering its falling
edye, then reverse direction. Seek the origwitch's rising edge, decelerate, and reverse again. Operate in
reverse at 6099h:02h speadtil reaching the origin switch's falling edge, then halt at the first motor Z
signal.

A Method (6098h=17):

This method isimilar to method 1.

The key differencés that the origin detection position is determined not by the motasgszsignal, but by
the position change of the reverse limit switch (see figure below).

Homingerror= 1 when the reverse limit (NOT) is ndlogated.

Mechanicabrigin: reverse linti switch

reductionpoint: reverse limit switch

e 6099h:01hHome Return High Speed Reverse limit
6099h:02hHome Return Low Speed signal

l

,,,,,,,,,,, Trajectory
/A
17 )
N
Reverse limit signal
777777 Motor Reverse Motor Forward
Direction Direction

Use the reversertiit signal to return to the original position.

6098h=17 Action description:

The reverse limit is invalid: When startiniget ieturn to zero, the system initiatd®treverse return at high
speed §099h01h). Upon encountering the rising edge of the revarse(NOT), it switches direction and
decelerates, then proceeds at the-épeed forward return speed of 6099h:02h. §ygem stops when the
falling edge of tle reverse limit is detected.

A Method (6098h=18):

This methods similar to Method 2.

The keydifferenceis that the origin detection position is determined not by the motargszZsignal, but by
the position changef the forward limit switch (see figuteelow).

Homingerror= 1 when the positive limit (POT) is not allocated.

Mechanicalbrigin: forward limit switch

Deceleratiorpoint: forward limit switch

o

6099h:01hHome Return High Spee

Positive
% Limit

6099h:02hHome Return Low Speed
N |
L
| B \ |
L 1
""" 6098h=18Viotion | ! |
,,,,,,,,,,, Trajectory | |
o)
2B/
”””” N , |
P03|t|veL|m|tS|gna. Motor Reverse Motor Forward
- Direction Direction -

Use the forward limit signal teeturn to the original position.
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4 Operation of servo syste

6098h=18Action Description:

The forward limit is invalid: When starting the return to zero, the systéiates the forward return at high
speed (6099h:01h). Upon encountering the rising edge of the forward limit (R@&grses direction and
decelerates, tlmeproceeds to reverse operation at the low speed of 6099h:02h. The system stops upon
reachingthe falling edge of the forward limit.

A Method (6098h=19,6098h=20):

This methodis similar to the original method 3,4.

The differenceis that the origin detectioposition is not the motor's-dxis signal, but the position where the
origin switch changesRefer to the figure below)

Homing error = 1 when HOME is not allocated.

MechanicalOrigin: Origin Switch

Reductionpoint: origin switch

e 6099h:01hHome Return High Speed Ho_me
6099h:02HHome Return Low Speed Switch
i Signal

|

|

6098h=19Motion
Trajectory

""" 609’8ﬁ52’0\’/f6fi6ﬁ""‘§
,,,,,,,,,,, Trajectory |

Home Switch Signa

Motor Reverse Motor Forward
- Direction Direction -

Use the origin switch signal to return to the origin.

6098h=19 Action Description:

The oigin switch is invalid: When starting the return, the forward return begins at high speed

(6099h:01h). After encountering the rising edge of the origin switch, the direction is reversed and decelerated,
thenthe return proceeds in reverse at 6002h: Themachine stops upon receiving the falling edge of the
origin switch signal.

The origin switch is in the active state: When starting the return to the origin, the system begins the

reverse return to zero at high speed (6099h:01h). Upon encogrtezifdling edge of the origin switch, it
switches direction and searches for the rising edge of the origin switch, then switches direction again,
deceleratesandruns in reverse at the return speed of 6099h:02h. The system stops upon encountering the
falling edge of the origin switch.

6098h=20 Action Description:

The origin switch is invalid: When starting the return, the forward return begins at high speed

(6099h:01h).After encountering the rising edge of the origin switch, the direction is revessind the
falling edge of the origin switch, then reversegia. The speed is reduced, and the return proceeds forward
at 6099h:02h. Upon encountering the rising edge of the origin switch, the machine stops.
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4 Operation of servo syste

When the origin switch is active, the syt initiates reverse return at high speed (6099h:01h). Upon

detecting theorigin switch's falling edge, it reverses direction and decelerates, then proceeds forward at
6099h:02h. The system halts when the origin switch's rising edge is detected.

A Method (6098h=21,898h=22):

This method is similar to the original methb®.

The differenceis that the origin detection position is not the motoraxig signal, but the position where the
origin switch changes. (Refer to the figure below)

Homingerror= 1 whenthe orign signal is not assigned.

MechanicalOrigin: Origin Swtch

Reductionpoint: origin switch

e 6099h01h Home Return High Speed
6099h:02h Home Return Low Speed

Motion Trajectory: |
- Located Within the |
' Home Switch Signal

Motion Trajectory: |

~ Located in the ,‘
'Negative Direction of T 1
_the Home Switch C '
o
| N 1
inl
()
N4

'~ Home Switch Signal

<— Reverse Direction Forward Direction —

Use the origin switch signal to return to the origin.

6098h=21 Action Description:

When the origin switch is invalid, the sgset stars reverse return at high speed (6099h:01h). Upon

encourering therising edge of the origin switch, it reverses direction and decelerates, then runs forward at
6099h:02h. The system stops when the falédge of the origin switch is detected.

When the dgin switch is in the active state, the system irgathe return process at high speed

(6099h:01h) for a forward return to zero. Upon detecting the falling edge of the origin switch, it reverses
direction to locate the rising edge and performs anaearse movement. The system then decelerates and
resunes forward operation at the return speed of 6099h:02h, stopping again when the origin switch's falling
edge is detected.

6098h=22 Action Description

The origin switch is invalid: When starting theturn, reverse the return speed to 6099h:01h. After

encountering the rising edge of the origin switch, reverse direction and find the falling edge of the origin
switch,reversalirection again, slow dowmeverse the return speed to 6099h:02h, stop aftaruatering the
rising edge of the origin switch.

Whenthe origin switch is in the active state, the system initiates a-$pgled (6099h:01h) forward return
to zero. Upon detecting the origin switctedlihg edge, it reverses direction and decelerdkes) proceeds
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4 Operation of servo syste

backward at 6099h:02h. The system halts when the origin switch's rising edge is detected.
A Method (6098h=23,24,25,26):

This methods similar to the backo-origin methods 7, 8, 9, 10.

The diference is that the origin detection position @ the motor's Zaxis signal, but the position where the
origin switch changes. (Refer to the figure below)

Homing error = 1 if the origin signal and forward limit signal are not assigned.

MechanicalOrigin: Origin Switch

Reduction point: origin switch

e 6099h:01hHome Return High Speed . Positive
———— 6099h:02hHome Return Low Speed Home Switch Limit
|
[
= |
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>/

Motion Trajectory: Located in
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Home Switch

Home Switch Signa{
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—

' Positive Limit Signal
: : Motor Reverse Motor Forward
-~ Direction Direction -

Use the origin switch signal and forward limit signal to return to the origin.

6098h=23 Action Description:

The original point switch is located in the negative direction: vdtarting to return to the origin, it starts

with high speed (6099h:01h) to return to zero in the positive direction. After encountering the rising edge of
the original point switch, itlecelerates and changes direction, running in reverse with the opginal
switch speed of 6099h:02h. After encountgtine falling edge of the original point switch, it stops.

The origin switch is in the active state: When starting the return toritia, the reverse return to zero

beginsat high speed (6099h:01h). Upon encountering the falling edge of the origh,stie direction is
reversed to search for the rising edy the origin switch, then decelerate and reverse again. The retuen to th
origin proceeds at the speed of 6099h:02h, stopping when the falling edge of the origin switch is
encountered.

When paitioned at the origin switch's positive direction: Durindial return, the system initiates a
high-speed (6099h:01h) forward resefpon reaching the positive limit, it automatically reverses to
high-speed operation. After detecting the origin switcising edge, it continues forward until encountering
the falling edge, then reverses to locate the next rising edge. The systeeratesglreverses again, and
executes a reverse return at 6099h:02h speed. Upon reaching the origin switch's fallingtegge,
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4 Operation of servo syste

6098h=24 Action Description:

The system is lodad at the negative direction of the origin switch. When starting to reguhe origin,
it starts to return to zero in the positive direction at high speed (6099h:01h). After encounterisgdhe ri
edge of theorigin switch, it chages direction, searches for the falling edge of the origin switch, decelerates,
changes direction again, and runs in the positive direction at the return speed of 6099h:02h. After
encountering the rising edge of thagm switch, it stops.

When the orign switch is active, the system initiates reverse return at high speed (6099h:01h). Upon

detecting theorigin switch's falling edge, it decelerates and reverses direction, then proceeds forward at
6099h:02h. The systehalts when the origin switch's risiedge is detected.

When positioned at the origin switch's positive direction, the system initiates-agegh (6099n:01h)
return to zero. Upon reaching the positive limit, it automatically reverses tespegd peration. After
detecting the origin siich's rising edgeit continues forward until encountering the falling edgbereit
decelerates and reverses direction. The system then maintains the original return speed (6099h:02h) in the
forward direction untistopping at the origin switch's risirglge.

6098h=25 Acion Description:

The original point switch is located in the negative direction: when starting to return to the origin, it
begins the positive return at high speed (6099h:01h). After encountteeimizing edge of the original point
switch, it continues forward until ineets the falling edge, then decelerates and reverses direction, running
backward at the original point switch's return speed (6099h:02h). Upon encountering the rising edge of the
original point switch again, it stops.

When the origin switch is in thetve state, the system initiates a higggeed (6099h:01h) forward return

to zero.Upon detecting the origin switch's falling edge, it decelerates and reverses direction, exacuting
reverse return at 6099h:02h. The system then halts when the originsvigicly edge is detected.

When the original point switch is in the forward direction: During initial return, the system initiates a
high-speed (6099061h forward reset. Upon eehing the forward limit, it automatically reverses to
high-speed operationAfter detecting the risingdge of the original point switch, it switches direction to
locate the falling edge, decelerates, and reverses again. The system then returns gmaheairit at a
reduced speed (6099h:02h) and stops upon encounteringitigeedge of the origingloint switch.

6098h=26 Action Description:

When the system initiates return to origin, it first performs a rapid forward reset (6099h:01h). Upon
detecing the risingedgeof the origin switch, it accelerates until encountering the falling edge, at which point

it reverses direction. The system rihgearches for the next rising edge, decelerates, and reverses again. It
subsequently returns to origin at $@99h:02h speed before stopping when the falling edge is detected.

The origin switch is in the active state: When starting the return toitdie,dhe forward return begins at
high speed (6099h:01h). Upon encountering the falling edge of the origit sthie direction is reversed to
search for the rising edge of the origin switch, then decelerate and reverse again. The return proceeds forward
at the speed of 6099h:02h until the origin switch's falling edge is encountered, at which point the machine
stops.

When the original point switch is in the positive direction, the system starts to return to the original

position athigh speed (6099h:0)kand reaches the positive limit, then automatically reverses direction and
runs at high speed. After the drigl point switch rises, the system decelerates and reverses direction, and
runs forward at the original speed (6099h:02h).

A Method (6098h=27,28,220):
This method isimilarto the original method 11,12,13,14.
The difference ishatthe origin detection gsition is not the motor's-axis signal, but the position where the

origin switch changes. (Refer to the figure below)
Homing error = 1 when therigin switch and negative limit are not allocated.
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Mechanical Origin: Origin Switch
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<— Motor Reverse Direction Motor Forward Direction—

Use the origin switch signal and reverse limit signal to return to the origin.

6098h=27 Action Description:

When positioned at the negative direction of the origin switch: During initial return, the system initiates
reverse zeroing at high speed (6099h:01h). Upon reaching the reverse limit, it automatically reverses
direction and maintains higépeed operationAfter detecting the rising edge of the origin switch, it
continuesforward until encountering the falling edgthen reverses direction again. The system then
decelerates, searches for the next rising edge, and reverses direction once more. It proceedat fthe
original return speed (6099h:02h) until stopping upon detecting the falling edge of the origim swit

The origin switch is in the active state: When starting the return to the origin, the forward return begins at

high speed6099h:01h). Upn encountering the falling edge of the origin switch, the direction is reversed to
search for the rising edge thie origin switch, then decelerate and reverse again. The return proceeds forward
at the speed of 6099h:02h until the origin switch's falling edge is encountered, at which point the machine
stops.

When the system starts to return to the origin, it fieserses to zero at high speed (6099h:01h). Upon

encounteringhe rising edge of the origin switch, it decelerates and switches direction, then runs forward at
the original return speed (6099h:02h). The system stops when the falling edge of the otifinisswi
detected.

6098h=28 Action Description:

When positioned at the negative direction of the origin switch, the system initiates aspiggd

(6099h:01h) reverse return to zero. Upon reaching the reverse limit, it automatically reverses direction and
maintains highspeed operation. After detectirtbe rising edge of the origin switch, it advances until
encountering the falling edge, where it decelerates and reverses direction, executing a reverse return at
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4 Operation of servo syste

6099h:02h. The system then stops upon detethimgising edge of the origin switch.

Whenthe origin switch is in the active state, the system initiates adpigld (6099h:01h) forward return

to zero. Upon detecting the origin switch's falling edge, it decelerates and reverses direction, executing
reverseaeturn at 6099h:02h. The system tlnatts when the origin switch's rising edge is detected.

When the original point switch is in the positive direction, the system starts to return to the original

position at high speed (6099h:01h) and reeteereturn to zero. After encountering thang edge of the
original point switch, it changes dirdon, searches for the falling edge of the original point switch,
decelerates, and changes direction again. The system then runs in reverse at thepeeginal 6099h:02h
until it stops upon encattering the rising edge of the original point switch.

608Bh=29 Action description:

When the system initiates return to the origin, it first reverses at high speed (6099h:01h) until

encountering the reversanilit. Upon reaching the origin switch's rising edge, it reverses again to seek the
falling edge,deceleratesand reverses once meo The system then proceeds forward at the original return
speed (6099h:02h) until stopping at the origin switch's rising.edge

When the origin switch is active, the system initiates reverse return at high speed (6099h:01h). Upon

detecting theorigin switch's falling edge, it decelerates and reverses direction, then proceeds forward at
6099h:02h. The system halts when the arigitch's rising edge is detected.

When the original point switch is in the positive direction, the system starts to rettira twiginal

position at high speed (6099h:01h) and reverses to return to zero. After tenoguthe rising edge of the
original point switch, it continues forward until it meets the falling edge of the original point switch, then
decelerates and chamgdirection. The system runs forward at the original return speed (6099h:02h) and
stops after encountering the rising edgehefdriginal point switch.

6098h=30 Action Description:

The system is located at the negative direction of the origin switcan\atarting to return to the origin,

it starts to reverse to zero at high speed (6099h:01h). After encountering the reviérgealiromatically
changes direction and runs at higheed. After encountering the rising edge of the origin switch, it
deceleatesand changes direction, and runs in reverse at the speed of 6099h:02h. After encountering the
falling edge of the originveitch, it stops.

The origin switch is in the activdate: When starting the return to the origin, the reverse return to zero

begins at high speed (6099h:01h). Upon encountering the falling edge of the origin switch, the direction is
reversed to searcbifthe rising edge of the origin switch, then decedeaaitd reverse again. The return to the
origin proceeds at the speed of 80®2h, stopping when the falling edge of the origin switch is
encountered.

When the original point switch is in the forwaddection: During initial return, the system reverses t

zero at high speed (6099h:01h). Upon detecting the rising edge ofghmalgpoint switch, it advances until
encountering the falling edge, theaverses direction. The system searches for the m&rg edge,
decelerates, and reverses again. It tretarns to the original point switch at the speed of 6099h:02h,
stopping vihen the falling edge is detected.

A Method (6098h=33,34):
Use method 33 or 34yhere the direction to the origin is negative osifive, respectively. The original
position is neathe Z axis in the selected direction.

Mechanical origin: Motor Z positive gial
Deceleratiorpoint: None
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e 6099h:01hHome Return High Spee | - |
——— 6099h:02Home Return Low Spee

a2
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- Motor Z-Phase Signal |
N : Motor Reverse Motor Forward
Direction Direction

The origin is orthe Zaxis.

6098h=33 Action Description:

During theinitial reset, the system operates in reverse at 86028hspeed, stopping at the first motor Z
signal.

6098h=34 Action descripibn:

During theinitial return phase, the system operated forward at 6028tspeed until encountering the first
motor Z signg which triggered a shutdown.

A Methods 35 (6098h=35) ad 37 (6098h=37):

In theoriginal 35,37 mode, the current position is tiragin after triggering the origin reset action.
Mechanicabrigin: Triggerposition

D a u

—

~
/
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\Z

D)
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o
N

m All revert methods require the revedtian command to trigger before taking effect.

4.6.4 CANopen Comrmunication Case

4.6.4.1 System Configuration

name Model/Specification quantity remaks
motion control Xinjie PLC Progamming 1
software Tool Software
Configuration Tools i(()—ol\lletConfg configuration 1
Xinjie Left
Extension Module | *XP-COBOX-ED !
Xinjie PLC XD5E-30T4E 1
Servo of XJ DF3E-0720 1
parvicostellae JGCA-3 a surname| USed for connecting XEOBOX-ED
to servos anbetween servos
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4.6.4.2 System Topology

A Baud rate setting

In XD-COBOX-ED, set all three digital stahes (33) to OFF (1000Kbps baud rate) and switch 4 to ON
(COBOX as master stati). Configure the servo's FB=5 (1000Kbps &ud rate) through the servo host
software.

A Station ID
For XD-COBOX-ED: 1. Set the first rotary switch to 0. 2. Set the secorayraivitch to 1 (assigning station

number 1).3. On the DF3E servo driver: Setdbeond DIP switch to ON and the 1st to 6t Bivitches to
OFF (assigning station number 2).

. The baud rates of XITOBOX-ED and the servo drivenust be set to the same value.

. The station numbers of XIBOBOX-ED and the servoriver cannot be set to match.

., The DF3E's CANopn communication port is a network port, whereas
XD-COBOX-ED lacks this feature. To configure it, refer to the pin configomadf the
DF3E's CNO port (see Section 3.3), identify the CANH and CANL pirdscannect therr
separately to the CAN+ and CAfdrminals on the XBCOBOX-ED module.
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4.6.4.3 DebuggingSteps

4.6.4.3.1 PLC Communication Configuration with XD -COBOX-ED

1. Configure COM3 serial port parameters
=

Open the "XNetConfig Configuratiorf;é%Tool" ad @ PLC gelect "PLC" to access the device
search intdace. After locating the PLC, configure the parametersCOM3 (Left Expansion ED). These
serial port settings enable communigatbetween XBCOBOX-ED and the PLC via the left expansion port.
The specifigparameters are illustrated in the diagram below.

=& PLCConfig >

Help

Standby CommFort Route

X_NET
COM Ha 1=
et EE154|
Station 12
Het tupe
Het twpe oS
0O I Het “
@ Baud rat 1000000 w
() Modbus and rate
— =
I (_) Free Format Zend delay 2
OMMS
IOME Slaves [] ewele

Fhy=zical Tvpe TTL v 5

Restart FIC to enable!

After completing the configuration, click 'Write Caguiration'. The '"Write Successful' prompt will appear,
confirming the corifjuration is complete and will take effect after a power cycle. When powaradain,
the COM indicator light of XBCOBOX-ED will flash, indicating normal communication between
XD-COBOX-ED and the PLC.

2. Find XD-COBOX-ED

Click "COBox" to @ COBox open the deviceearch interface shown below:

kzd COBoxLinkForm *

&} DFfLink Mode

Frotocol: XHet

Link Fort futolry LY
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4 Operation of servo syste

., The connection mtocol must be MNET, and the port selection siid be AutoTry
(automatic discovery).
. If clicking 'Find Device' displays 'Find timeout' due to communication failure betv
PLC and XD-COBOX-ED, check the following:
Verify the correct COM3 parameter oh @,

Y Confirm proper communication connectiortieen PLC and XBCOBOX-ED;
y Ensure the device being searched is the CANopen master station.

After locating XDCOBOX-ED, you can access the main CANopen configonatinterface as shown in the
figure below.

&3 cOBoxConfigTool — [m] X
Fle()) ViewM) ToolD
Q@ scanevice | ) stop (P stant | & Upload § Download | f§ System b Device Add ) Device Delete [f] Delete Al

Device List 1 x /m v x
|4 &b CAN Auto Mode [ Custom Mode |

2 (1) XJ-COBOXMast

Manual mode can manually select a
s "

®: (1) XJ-COBOXMast start object as the ‘matching s
starting object”.

ExFD0 Data Object TxFDO Data Object TxPD0 Data Object ExPDO Data Object PD0 Info  Obj Bind
Index  Sublndex Bytes  goitot Link Object Index  Sublndex Bytes  Hans
G080 1 1 DEZ56_L P} {.400% Cm‘:rciworj | &+ 1400 = 7 1. receiva X0 paraseter
060 > 1 6256 1 11 [1400] Centrclwor - B
E e i o7 L] 1400 Modes of Operstion Bdls ot - 8 SOl T L
2080 n 1 62573 N g e E + 1402 = 4 3 r‘“?“ P00 parameter
6050 5 1 DEZ58_L [1] [1400] Target Position |+ 1403 B 0 4. receive PI0 paraneter
SO0 8 ! D256 3 [1] [:1400] Target Fosition
6050 T 1 06259 L [1] [1400] Target Pasition
6050 g 1 D6259_H [1] [1401] Profile Velocity
BOE0 a 1 DE260_L [1] [1401] Frofile Veloo:ty
&050 a 1 D6260_H [1] [14m1] Peniile Vol
G050 b 1 D6261_L [1] [1401] Profile Velocity
5030 - 1 DezE1_H [1] [1401] Frofile Accelers
2080 1 1 nzez 1. [1] [:401] Profils Ascalass.
080 i v [1] [1401] Profile Accelers.

= [1] [1401] Profile Accelaers
f050 £ ! 16263 L [1] [140Z] Frofils Decelers.
050 10 ! D6283 8 (1] [1402] Profile Daselars.,
050 1 : 06264 L [1] [1402] Erofils Dacslars..
6050 12 1 D6264_H L1] L1402] Profile Decelars..
6060 13 1 6265_L
050 14 1 16285_H
050 15 1 6285 _L
G050 16 1 6266 H
6060 17 1 D6267_L
030 13 1 16267_H

Idle
T———tT IS e —

4.6.4.3.2 Add EDS file

You can add EDS files in two ways.

The first method:
W First click [File], then tick [EDS Library].

7] COBoxConfigTool

File(B} | View(\] Toold
& Open(Q) Ctrl+0 bm
A Save(s) Ctrl+5

o x
Add EDS()  Ctrl+1

Exit(X) Ctrl+X
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4 Operation of servo syste

A pop-up wincow appears. ClickAdd EDS]:

o5 Add EDS - a x

=-CANopen Devices
- Wuxi Xinje Electric Co, Ltd

- XJ-COBOXMast
J-COBOXSlave
uxi Xinje Electric Co. Ltd
INJE-DF3E CAN Drive Rev1.0
INJE-DS5N CAN Drive Rev1.0
= Shenzen Leadshine Technology Co. Ltd.

- DM522-CAN

- DM556-CAN

.. DMAB82-CAN

Browse Finish ]

Locate the EDSile on your desktop, select it, then click [Open].

The second method:

Click [Add Site], and IR 0 following popup window will appear. Click the blue [Add EDS]:

o5l Add EDS - [m] X

=-CANopen Devices

= Wuxi Xinje Electric Co,Ltd
J-COBOXMast
1-COBOXSlave
Wuxi Xinje Electric Co,Ltd
INJE-DF3E CAN Drive Rev1.0
~ - XINJE-DS5N CAN Drive Rev1.0
= Shenzen Leadshine Technology Co.Ltd.

- DM522-CAN

- DM556-CAN

- DMAB82-CAN

Browse Finish ]

T |
Locate the EDS file on your desktop, stig then click [Open].
After successful adtion, the following window will appear. Click [OK] to confirm.

Upon reentering the EDS database, you'll notice an additionatSet¥oDriver" in the [CANopen
DeviceList].

4.6.4.3.3 Operational Examples

1. Example of PP mode operation

PP control mod associated objects (commands,settings)

register explain unit
RXPDO[0x6040] control word -
RXPDO[0x6060] Setto 1 -
RXPDO[0x607A] Position given instruction unit
RXPDO[0x6072] maximum torque 0.1%
RXPDO[0x507F] maximum internal velocity Command unit/s
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4 Operation of servo syste

register explain unit
RXPDO[0x6081] internal speed given Command unit/s
RXPDO[0x6083] internal acceleration instruction units/s?
RXPDO[0x6084] internal deceleration instruction units/s?
RXPDO[0x60C5] maximal acceleration instruction units/s?2
RXPDO[0x60C6] maximum deceletan instruction units/s?

. The 6081h (contour velocity) is limited by the 607Fh (maximum internal velocity).
. When modifying the 607Fh (mamum internal speed) setting in the actitime change
will not be reflected in the actn.

PP control mode associated objects (commands and monitoring)

register explain unit
TXPDO[0x6041] status word -
TXPDO[0x6061] Pattern Query

TXPDO[0x6063] Intemal actual location instruction unit
TXPDO[0x6064] Position feedback (actual motor pasif) instruction unit
TXPDOJ0x606C] rate feedback Command unit/s
TXPDO[0x6077] actual torque 0.1%
TXPDOJ0x60F4] actual following error instruction unit

In the CANopen configuration interface, select [Skan [Add Slave] to configure object bindindsr

TxPDO and RxPDO. This section binds commonly used objects in PP mode. Additional objects can be
added as needed, and the configured PDOs should bee@&n&bk detiled configuration is shown in the
figure below.

TxPDO (Monitoring Parameter):

) -~
Fle(® View(M) ToolD
Q@ scandevice | P stop (P start & Upload & Download | fi System s Device Add % Device Delete [f] Delete All

Device List & X | config | > X
4 o CAN |Autu Mode | Custom Mode
2 (25) XJ-COBOXMast
T (1) X-ServoDriver Wi (1) %J-COBOXMast : 5t v
ExFD0 Data Object TxPDO Data Object TxPDO Data Object HxPDO Data Object FIO Info = Obj Bind
Index SubIndex Bytes Object Fame Link Object | Index SubIndex Eytes Fame
000 1 1 16000 L [1] [1800] Statusword - 1800 = 3 1. transmit FDO parameter
6000 z 1 D6000_H [1] [1800] Statusword G041 - 2 Statusword
6000 3 1 T6001_L [1] [1800] Modes of Dperati 6061 = 1
6000 4 1 16001 _H B - 1801 = 8
&000 5 1 16002_L [1] [1801] Fosition Actnal G0s4 - 4
G000 i 1 16002_H [1] [1801] Fosition Actusl T 4 Velocity Actual Value
G000 7 1 D6003_L [1] [1801] Position Actual [+ 1802 = 0 3. tramsmit PDO paramcter
6000 5 1 D6003_H [1] [1801] Positien Actual O+ 1803 = 0 4. trensmit FDD paranster
6000 9 1 T6004_L [1] [1801] ¥elocity Actual
&000 a 1 16004_H [1] [1801] Velooity Actnal
&000 b 1 T8005_L [1] [1801] Velocity Actnal
G000 c 1 D6005_H [1] [1801] Velocity Actual
G000 4 1 T6006_L
6000 1 T6006_H
6000 £ 1 16007_L
5000 10 1 16007_H
G000 11 1 T6005_L
G000 12 1 T6003_H
G000 13 1 16008_L
6000 14 1 T6009_H
5000 15 1 T6010_L
5000 18 1 T6010_H
G000 17 1 Te011_L
G000 18 1 T6011_H

RxPDO (Control Parameter):
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]

-~
Fle(f) View¥) ToolM
@ scanbevice (P stop P Start | § Uploed  § Download | f System g Device Add 3 Device Delete ] Delete Al
Device List R x | config | -
4 db CAN | Auto Mode [Custom Mode
© (25) XJ-COBOXMast u
O ¢1) XJ-ServaDriver M (1) XJ-COBOXMast start 5t v
RxPD0 Data Object T«ED0 Data Objest TxPI0 Dats Object ExPD0 Data Object FDO0 Infe  Obj Bind
Index SubIndex Bytes Dbject Name Link Object 0 Index Subndex Bytes Fam,
B080 1 DB2568_L (2] [1400] C. v 1400 3 1 = PD0 parameter
6080 6256 _K (2] [1400] Cond 6040

16257 L
16257 K
16258 L
16258 K
16259 L
16259_K
16260 L
I6260_
6261 L
6261 )
16262 L
6262 )
16263 L
16263 )
6264 L
T6264 I
16265 L
T6265 )
16266 L
16266 K
16267 L
16267 K

[2] [1400] Modes

[2] [1401] Targe
[z] [1401] Targs
[2] [1401] Terge
[z] [1401] Targst ¥e

[2] [1401] Max Brofile

[2] [1402] F:
[2] [1402] Erofi
[2] [1402] Erofi
[2] [1402] Erofi

rofile Ao

[2] [1402] Profi

[2] [1401] Max Profile Velo.

[z] [1401] Max Profile Velo
[z] [1401] Max Profile Velo

elera.

[2] [1402] Profile Dece!

After downloading the configuration, the slave state machine automatically transitions from PreOP to OP

state, enabling SDO and PDO to transmit and receive sighR2BPRO allows monitoring or modifying
object dictionary mappings. The specific mappings are asrfsil

>

Moni-Window - | Add Edit Delete Delete All

Upword Downword Top

Hame Moni tor value type Map—Addres. .. Comment
@ D&ooo 1680 IHT SWord Status word
|- @ peon1 0 IHT Word Pattern query
& Da002 1) DINT Tord Position Feedback
@ 6004 1) DINT THord Speed Feedback
@ 18008 o DIINT THord Aeoceleration
& D&00s 1) DINT THord Deceleration
& DEZ5E 1&#0 IHT SHord Control Word
@ DBze7 1] INT SHord Mode Setting
& DEZEE 1) DINT THord Foszition zet
@ D&Ezé0 1) DINT THord Speed =zet
@ D626 1) DINT THord heocelerate set
@ Dezed 1} DIHT Tord Deceleration set

To activate the CIA402 motion control function, first set@0to 1 (default). Then, configure D6257

(6060h to 1) to PP mode. Modify D6256 (cohtnamrd 6040h from 0x06 to 0x07 then 0xOF) to enable the
slave. After setting parameters like positieped, and acceleration/deceleration via D6XE®64, adjust

control word Ox4E Ox5F for relative position movement, and 0x08x1F for absolute position awement.

Other monitoring parameters are controlled by D6D8008.
2. Examples of PV mode operation

PV cortrol mode associated objects (commands and settings)

register explain unit
RXPDO[0x6040] control word -
RXPDO[0x6060] Setto 3 -
RXPDO[0x60FF] velocity given Command unit/s
RXPDO[0x6072] maximum torque 0.1%
RXPDO[0x607F] maximum internal veloty Comnand unit/s
RXPDO[0x6080] maximum motor speed r/min
RXPDO[0x6083] internal acceleration instruction units/s2
RXPDO[0x6084] internal deceleration instruction units/s?
RXPDO[0x60C5] maximal acceleration instruction units/s?
RXPDO[0x60C6] maximum eceleréion instruction units/s2
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PV control mode associated objects (commands and monitoring)

register explain unit
TXPDO[0x6041] status word -
TXPDO[0x68061] Pattern Query -
TXPDO[0x6063] Internal actual location instruction unit
TXPDO[0x6064] Positin feedkack (actual motor position instruction unit
TXPDOJ0x606C] rate feedback Command unit/s
TXPDOJ[0x6077] actual torque 0.1%

In the CANopen configation interface, select [Scan] or [Add Slave] to configure object bindings for

TxPDO and RxPDO. Thisection binds commonly used objects in PV mode. Additional objects can be
added as needed, and the configured PDOs should bee@én@hk detailed configation is shown in the
figure below.

TxPDO (Monitoring Parameter):

=]
File()  View() ToolD
Q scanDevice () stop (P stant | & Upload § Download | #f System o Device Add 3§ Device Delete ff] Delete Al

Device Lt 8% | Zonfig | =X
4 ¢n CAN |Aum IMode | Custom Mode

= (25) XJ-COBOXMast u
© (1) X)-ServoDriver M (1) XJ-COBOXMast start

sz v
ExPDO Data Object TiPDO Data Objest TED0 Data Object BxPDO Data Object IO Info |0bj Bind
Inder  Subndex Bytes  Dbject Name Link Object f Index  Sublndex Bytes
6000 1 L D8000_L [1] [1800] Statusword - 1800 = 3
4000 2 L 16000_H [1] [1800] Statusword el |- 2
s000 £l i D600 _L [1] [1800] Modes of Operati el |- 1
6000 4 1 D001 _H. M- 1801 E il 2
6000 5 1 06002 L [1] [1801] Fosition Actual 6064 — 4 P
6000 6 i TB002_H [1] [1801] Paosition Actual 606 |- 4 ¥
w00 7 1 De003_L [1] [1800] Fasition Aetusl ~ oz - z 3
5000 & i 16003 _H (1] [1801] Pasition Actual 6077 |- 2 T
6000 a 1 D004 L [1] [180L] Velosity etual O+ 1803 - ] 4. transmit FDO parameter
5000 . i 16004 _H [17 (18011 Yelocity Actual
6000 b 1 DE005_L. [1] [1801] Velooity Actual
6000 1 D6005_H [1] [1801] Velocity Actual
6000 4 L 16006 L [1] [1802] Torque Actual Va..
6000 1 DBODE_H [1] [1802] Torque Actual ¥a.
000 £ ' 16007 L
000 10 i D600T_H
6000 1 i 16008 L
000 1z i D600z _H
6000 13 i 6009 L
000 1 i De0D9_H
5000 15 i 16010 L
000 16 i D6010_H
5000 i i 6011 L
6000 18 L 6011 K
— = —= v
RxPDO (Control Parameter):
e -~
Fle(®) View() Tool®D
QScanDevice O stop ‘,stm # Upload & Download | f§ System o Device Add 3 Device Delete fJ Delete All
Device List 2 X | “Config | -
4 5o CAN | Auta Mode | Custom Mode
2 (25) XJ-COBOXMast la
O (1) X)-ServoDriver M (1) XJ-COBOXMast star st v
BxPD0 Tata Object T#FDD Data Objast THEDD Data Objeot ExFD0 Data Object 00 Info  Obj Bind
Index  Sublndex Bytes  Object Hame Link Object " Index  SubTndex Bytes  Name
6080 1 1 15256 1 [2] [1400] C. VI~ 1am 3
6080 z 1 16256 X [2] [1400] C. 6040 2
6080 £l 1 D6257_L [2] [1400] Wades i 6080 f
6080 0 1 6257 X Vi~ tan1 8
6080 s 1 6258 L [2] [1401] Tareef iy 60£E 4
6080 3 1 6256 _H [2] [1401] Targef 1y 607E 4
6080 i 1 6259 L [2] [1401] Target Velocity V- e 8
6080 8 1 6253 X [2) [1401] Target Velocity 6033 - 4
6080 bl 1 De250_L [2] [1401] Wax Frofile Velo 0se - 4
6080 N 1 6250_H [2] [1401] Max Profile Valo + 1403 o
6080 b 1 6251 L [2] [1401] Max Profile Velo
6080 1 6251 X [2] [1401] Wax Frofile Velo
6080 a4 1 6282 1 [2] [1402] Profils Accelera
6080 1 16262 X [2] [1402] Profile A:
6080 £ 1 16253 L [2] [1402] Frofils A
6080 10 1 15253 1 [2] [1402] Profile Accel
6080 1 1 16254 L [2] [1402] Profile I
6080 1z 1 16254 _X [2] [1402] Profils D
6080 13 1 16285 1 [2] [1402] Profils D
6080 1 1 16265 X [2] [1402] Profile Decelera
6080 15 1 DezEE_L
6080 16 1 6255 1
6080 i 1 6267 L
6080 18 1 D6257_X
s . P ©

After downloading the configuratn, the slave state machine automatically transitions from PreOP to OP

state, enabling SDO and PDO to transmit and receive sigd2BPRO allows monitoringr modifying
object dictionary mappings, as detailed below.
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Moni-Window ~ | Add Edit Delete Delete All | Upword Downword Top -

Hame Monitor value type Map—fddres. . . Comment

— @ D&000 1640 IHT SHord Status word
@ Da001 i} IHT SHord Fattern query
@ D&00z ] DINT Hord Fosition Feedback
— & DE004 i} DIINT Mord Speed Feedback
=@ D&00& ] DINT Hord hoceleration

— & D&00g 0 DINT Hord Deceleration
@ DEZE6 1640 INT SWord Control Word
=& DEzET 1] IHT SWord Mode Setting
& DE2E5 1] LIHT Iord Fozition set
& D&2&0 1] LIHT Iord Speed set
& DE262 1] DINT Iord hccelerate set
@ DE264 1] DIHT Mord Deceleration set

To activate the CIA402 motion cootrfunction, first set P@O to 1 (default). Then, configure D6257

(6060h to 3) to PV mode. After setting speed and accelerataatédation parameters via6258 (60FFh),
modify D6256 (control word 6040h from 0x06 to 0x07 then OxOF) to enable the shae @ad initiate
speed mode. Other monitoring parameters are controlled by EB8008.

3. Examples of TQ mode operations

TQ contol mode associated objecdfcommands,settings)

B

register explain unit
RXPDO[0x6040] control word -
RXPDO[0x6060] Setto 4 -
RXPDO[0x6071] target torque given 0.1%

RXPDO[0x6072] maximum torque 0.1%
RXPDO[0x6080] maximum motor speed r/min
RXPDO[0x6087] Set torque slope 0.1%l/s

TQ control mode associated objects (commands and monitoring)

B

register explain unit
TXPDO[0x6041] status word -
TXPDO[0x6061] Pattern Query -

TXPDO[0x6064] Position feedback (actual motor positig instruction unit
TXPDO[0x606G rate feedback Command unit/s
TXPDO[0x6077] actual torque 0.1%

In the CANopen configuration interface, select [Scan]Aatd Slave] to configure object bindings for

TxPDO and RxPDO. This section binds commonly used objects in TQ mode. Additional objects can be
added as needed, and the configured PDOs should be cenabée detailed configuration is shown in the
figure below

TxPDO (Monitoring Parameter):
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Fle(F)  View(V)  Tool(M

Q@ scanDevice (P stop P start | & Upload # Download | ff System 4 Device Add ¥ Device Delete ] Delete All

Device List 2 X |_Confia | =
4 £5 CAN | Auto Mode [ Custom Mode

= (75) XI-COROXMast

O (1) X-ServaDriver ® (1) XJ-COBOXMast v s v
PO Data Object TaDQ Data Object TxPDO Data Object RaEDO Data Object FI0 Info | | 0bj Bind
Indsr  SwbIndsx Bytes  Objast Neme Lixk Objast n Indse  Sublnder BEyrss  Name
6000 1 1 Dg000_L [1] [1600] Statuswerd - 1800 - 3 1. transmit FD0 parameter
6000 2 1 T6000_K [1] [1800] Statusword 6041 |- 2 Statuswerd
6000 3 1 T6001_L [1] [1800] Hodes of Dperati 8L |- 1 Modes of Operation Displey
6000 4 1 6001 _K - 1801 = 8 2. tranamit PDD paranster
6000 5 1 6002 L [1] [1801] Fosition Aotual 06l |- 4 Fosition hotual Value
5000 6 1 16002_K [1] [1801] Fosition Aetual 606e |~ 4 Velocity Actusl Value
5000 7 1 16003_L [1] [1801] Fosition Actual - |1802 - 2 3. transmit DD parameter
8000 3 1 16003 _K [1] [1801] Eesition Aotual .. 6717 |- 2 Torque Actual Value
6000 ] 1 16004 L [1] [1801] Velosity Actual .. O+ |1e0s - (] 4. tranamit PDD parancter
6000 . 1 6004 K [1] [1801] Velosity Aotual
6000 b 1 6005 L [1] [1801] Velocity Actual
6000 . 1 16005 _K [1] [1601] Velocity Actual
6000 4 1 6006 L [1] [1602] Torque Actual Va
6000 5 1 6006_H [1] [1802] Torque Actudl Va
6000 B 1 8007 L
6000 10 1 16007 K
6000 1 1 6005 L
6000 1z 1 6006 K
6000 13 1 16009 L
6000 14 1 16003 _K
6000 15 1 6010_L
6000 15 1 D6010_K
6000 17 1 De011 L
6000 18 1 6011 K
: v

RxPDO (Control Parameter):

=]
File(® View¥) ToolM

Q@ scanDevice ) stop ) Start | & Upload § Download | System o Device Add 3 Device Delete ] Delete Al
ety X | “Config | =

4 & CAN | Auto Mode [Custom Mode
2 (25) X)-COBOXMast )
O (1) X)-ServoDriver ™ (1) XJ-COBOXMast s: v
ReFDO Data Object TxPD0 Data Object TwFDO Data Object KxPD0 Data Object PI0 Info  Obi Bind
Tndex SuhTndex  Rutes Mhjert Hame  Tink Mhjset 1 Trdex SuhTndex Ryt Hama
8030 1 1 D6256_L [2] [1400] Controlword E - 1400 - 3 1. receive FD0 parameter
em 2 1 6256 [2] [1400] Controluord 40 |- 2 Controlvord
sa 3 1 26257 _L (2] [1400] Wodes of Dperation g0 |- 1 Modes of Operation
6030 4 1 De25T_H Y- 1am - 8 2. receive PI0 parameter
6080 s 1 D6258_L [2] [1401] Target Torque 6071 - 2 Target Torque
8080 B 1 D8258_H [2] [1401] Target Torque BOT2 - 2 Max Torque
8050 T 1 6259 L [2] [1401] Wax Torque B08T - 4 Torque Slope
8050 8 1 DB259_H [2] [1401] Wax Torque - 1402 - o 3. receive PD0 parameter
eom |3 1 6280_L [2] [1401] Torque Slope + e - o 4. receive PO paramster
s0a0 N 1 6280_K (2] [1401] Torque Slope
6080 b 1 D261 L [2] [1401] Torque Slope
6080 © 1 D6261_H [2] [1401] Torque Slope
8080 4 1 8262 L
8050 . 1 6262 H
8030 f 1 D6263_L
0a0 10 1 62831
s0a0 11 1 628e L
6080 12z 1 6264 H
6080 13 1 D6265_L
8080 14 1 D6285_H
8050 15 1 D286 L
8030 16 1 D6266_H
0a0 1T 1 628T_L
s0a0 18 1 6287 K
o

* After downloading the configuration, the slave state machine automatically transitions from PreOP to OP

state, enabling SDO and PD®@ transmit and receive signals. XDPPRO allows monitoringhodifying
object dictionary mappings, as detailed below.

Moni-Window ~ | Add Edit Delete Delete All | Upword Downword Top =

Fame Monitor value type Map—hddres. . . Comment
& Ds000 1640 IHT SHord Status word
@ 15001 0 IHT SWord Pattern query
@ D00z ] DINT IHord Fozition Feedback
@ DE004 i} DIINT Mord Speed Feedback
@ D5006 ] DINT IHord hoceleration
@ D5003 ] DINT Hord Deceleration
& D6256 1640 IHT SHord Control Word
@ D&zey 1} IHT SHord Mode Setting
@ D5255 1] LIHT Ward Position set
@ D&260 1] LIHT Ward Speed set
W D5z62 1] LIHT IWeord BAoocelerate zet
W D5264 1] LIHT Iord Deceleration set

. First, set P@O0 to 1 (default) to enable the CIA402 motion control function. Then, modify D6257 (6060h

to 4) to set it to TQ mode. Adt setting torque and torque slope parameters via D6ZBALL{H, modify
D6256 (control word 6040h from 0x06 to 0x07 to OxOF) to enable the slave and start the speed mode. Other
monitoring parameters are monitored by D6@EDOS.
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4. Examples of HM Mode Opeations

HM control mode associated objects (commands,gejtin

B

register explain
RXPDO[0x6040] Control word, modify control word to return to origin
RXPDO[0x6060] Set to 6 when the motor is not enabled
RXPDO[0x607F] maximum internal velocity
RXPDO[0x60C% maximal acceleration
RXPDO[0x60C6] maximum deceleration
RXPDO[0x6098] return to origin method
RXPDO[0x6099] return to origin velocity
RXPDO[0x609A] acceleration to origin

B

HM control mode associated objects (commands and monitoring)

register explain
TXPDO[0x6041] status word
TXPDO[0x6061] Pattern Query
TXPDO[0x6064] Position feedback (actual motor position)
TXPDOJ0x606C] rate feedback
TXPDO[0x6077] actual torque

RxPDO (Control Parameter):

In the CANopen configuration interface, select [Scan] or [Add Slave] to confahjeet bindings for

TxPDO and RxPDO. This section bindsnmoonly used objects in HM mode. Additional objects can be
added as needed, and the configured PDOs should be@&n@hbk detailed configuration is shown in the
figure below.

TxPDO (Monitoring Peameter):

= -~
Fle() ViewV) Tool@
Q sconDevice | (P stop (P start | § Upload § Download | f System b Device Add ¥ Device Delete ] Delete Al
Device List %% | Config | . x
4 ao CAN | Auta tMode | Custom Mode
© (25) XJ-COBOXMast
o TG T (1) K-COBOXMast S 5 .
BxPD0 Data Object TxFDD Data Objest TxPI0 Data Object K:FD0 Data Object PI0 Info  0bj Bind
3l FREl FERE HREn EEEs ~ 3l TR FHEE &8
6000 1 1 D6000_L [1] [1800] Statuawerd - 1300 3 L. tranemit FOO parvameter
8000 2 1 DEON0_H [1] [1800] Statusword B0l 2 Statusword
6000 3 1 D6001_L [1] [1800] Modes of Operati 6061 i
6000 4 1 D6001_K |- 1801 8
5000 5 1 DE002_L [1] [1801] Fosition Astusl o064 - 1 Fa: tual Value
6000 6 1 D6002_K (1] [1801] Position hctusl 606 - 4 Welocity Actual Value
6000 7 1 D6003_L [1] [1801] Position Astual - 1802 2 3 smi t OO parameter
8000 8 1 D6003_H [1] [1801] Pesition Aetusl eir |- 2 Torque Astual ¥alue
8000 £l 1 D6004_T [1] [1801] Veloc: ot [+ 1803 i} 4. transmit PDO parameter
6000 R 1 D6004_K (1] [1801] Velosity hotual
6000 b 1 D6O005_L [11 [1801] Veloo
6000 i 1 D600E_H [1] [1801] ¥elas:
6000 4 1 16006_T [11 [1802] Terg u
6000 . 1 D6006_H [1] [1802] Torgue hotual Va.
6000 £ 1 16007 L
5000 10 1 D6007_H
6000 1t 1 D6008_L
6000 12 1 D6008_K
6000 13 1 6009 L
5000 14 1 D6009_H
6000 15 1 D010_L
6000 16 1 16010_K
5000 17 1 D011 L
6000 18 1 D6011_K
oo a v ot %
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= -~
File() View(\V) ToolM
@ scanDevice | () Stop P Start | & Upload § Download | #§ System s Device Add 3§ Device Delete [ Delete All

device List # X | Config | v x
4 db CAN | Auto Mode [Custom Mode
® (25) XJ-COBOXMast ar
O (1) X)-ServoDriver M: (1) XJ-COBOXMast start o 5t v
FulD0 Data Object TeFD0 Data Ghiest TAPD0 Data Object ExPI0 Data Ohiest FHG Tnfa | | 0hj Bind
Tnde  Subadex Bytes  Ohject Hame Link Dbject : Inder  Sublnde Bytes  ane
6080 1 1 DB256_L [2] [1400] Controlword E Y- 1400
8080 z 1 DB258_H (2] [1400] Contro! d 6040 z
B080 3 L DB25T_L [2] [1400] Modes of Operation BOE0 1
8080 4 1 DB25T_H Y- taot 5
W s i mezs L |[2] [1401] Homing Method oass 1
6080 ] 1 D6258_H 6033 1 4
050 T T 16253 L [2] [1401] Speed during Sea V- tanz - &
6080 8 1 D6258_H [2] [1401] Speed dwring Sea. 5099 2 4
8080 9 1 DB260_L (2] [1401] Speed B09a 4
8080 s 1 DEZE0_H [2] [1401] Spesd dwring Sea + 1403 o
8080 b 1 82681 _L [2] [1402] Speed
w00 L Dezs (2] [1402] Spesd
6080 d 1 06262 _L [2] [1402] Speed
8080 1 DB262_H [2] [1402] Speed during Sea
8080 £ 1 DB283_L [2] [1402] Heming Ace:
8080 10 1 DB2683_H [2] [1402] Hor
Wm0 1 L mezsa L [2] [1402] o
8080 12 1 DB264_H [2] [1402] Homing
8080 13 1 DB2E5_L
6080 14 1 DB265_H
8080 15 1 DE266_L
8080 16 1 DBZE6_H
8080 17 1 DB267_L
e L nezeT_x

After downloading the configuration, the slave state machine automatically transitions from PreOP to OP

state, enabling SDO andP to transmit and receive signals. XDPPRO allows monitoring or modifying
object ditcionary mappings. The specific mappings are as follows:

Moni-Window » | Add Edit Delete Delete All | Upword Downword Top =
Hame Monitor value type Map—hddres. . . Comment
@ DE000 1640 IHT SHord Status word
L @ peon1 0 IHT SWord Pattern query
— @ D&00z 0 DIHT IHord Position Feedback
@ DE004 1] DIIHT IHord Speed Feedback
— @ D&00& 0 DIHT IHord hoceleration
@ DE00s 1] DIIHT IHord Deceleration
— @ Dazté 1640 INT Word Control Word
=@ DEZET 1] IHT SHord Mode Setting
— @ Dazts 0 DIHT MWord Position set
=@ DEZE0 1] DIIHT I¥ord Speed =et
— @ DaZez 0 DIHT MWord hecelerate set
@ DEZ64 1] DIIHT I¥ord Deceleration set

., To activate the CIA402 motion control function, first set@0to 1 (default). Modify D6257 (6060h to 6)

to HM mode, then set D6258 (6098h) to retdororigin mode. After configuring the retuto-origin speed

via D6259D6263 (6099h,609Ah), modify D685(control word 6040h from 0x06 to 0x07 then OxOF) to
enable the slave. Subsequently, set D6256 (control wordh6@éd OxOF to Ox1F) to initiate the
returnto-origin - mode. Other monitoring parareet are tracked by D604D6011. During the
returnto-origin process, if the origin signal is triggered, the system will decelerate and stop according to the
corresponding eturn-to-origin method. To rénitiate the returrto-origin, first reset 6040h to @6, then

repeat the above steps.

149



4 Operation of servo syste

4.7 Absolute value systm

4.7.1 Absolute system setting

In order to save the position data of absolute encoder, the battery unit needsstalled.

Install the battery on the battery unit of the encoder cable withatthery unit.

If you do not use encoder cable with battenit, please set-P9 to 1, that is, mulioop absolute value
encoder is used as incremental encoder.

Pararmete Name setting Meaning Range
0 Normally use absolute encoder and use bat
Absolute to memorize position.
encoder Use multtloop absolute encoder ¢
P0O-79 battery 1(default) | incremental encoder and no longer remern 0~2
undervoltage position
alarmswitch > Use as absolute encoder, ignore the riodip
overflow alarm

4.7.2 Replace the battery

When replacing the battery, pleasplace the battery while keeping the driver and motor connected well and
the control power is connected. If thattery is replaced when the control power between the driver and the
motor is closedthe data stored in the encoder will be lost.

Note: Absdute Encoder Battery Model (This Battery Can't Charge)
Battery unit for normal cable:CB-BATT
Battery unit for tak chain cable: CP-B-BATT

Battery replacement steps

When using encoder cable wlitattery unit

(1) Only the control power of the servo uisitonnected;
(2) Open the cover of the battery cell;

open the cover

(3) Take out the old battery, install the new one.
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4 Operation of servo syste

servo driver side

servo driver side

(5) After replacing the battery, in order temove the "Encoder Battery Alarm-222)" display, plese do
clear alarm twice (FQ0=1).

(6) Connect the power supply of the servo unit again;

(7) Make sure the erroiigplay disappears and the servo unit can operate normally.

4.7.3 The upper limit of turns

The upper limit of rotating cycles can be useddimsition control of gyroscopes such as turntables.
For example, suppose there is a machine whose turntable ndyés one direction, as shown in the figure
below.

turntable

151



4 Operation of servo syste

Because it can only rotate @me direction, after a certain period of time, the nunolbeevolving cycles will
always exceed the upper limit of absolute value encoder.

Rotating Circle
Serial Data Operation of overtime
Output range

Servo motor Resolution
series (single-circle data)

When it is higher than the upper linvalue in
the forward direction (+32767*2" 17):
Rotation serial data = 32767*2"17

When it is below the lower lith of reversal
direction €32768*2" 17):

Rotation Serial Data32767*2"17

When it is higher than the upper limit value
the forwarddirection (+32767*2723):
Rotation serial data = 32767*2"23

When it is below the lower limit of revers
direction(-3278*2" 23):

Rotation Serial Data32767*2/23

CM/T 17

-32768~32767

TL 23

4.7.4 Read absolute position though communication

Basic parameters

User
parameter, NS —
U0-10 Absolute value singheurn position, read 0x100A an
encoder feedback value 0x100B hexadecimal addsesthrough Modbus RTU,
Uo-11 U0-10+ UG11*10000 is present encoder singlen
position
present turns of multurn | Read OxD5F hex address through ModbusRTU, which
u0-91 .
absolute the current number of encoder turns;
uUo0-57 Read 0x1039 hex address through ModbusH
absolute  encoder prese doubl d. wich is th d I
U0-58 | position feedback low 3dit oubleword, with is the current encoder position, w
positive and negfive pulses;
U0-59 absolute  encoder resd Read 0x103B hexadecimal adsisethroughModbusRTU
U0-60 osition feedback hiah 3%“ doubleword, which is the high bit of current encoder
P 9 needdgo add the low bit data;

Servo driver transmitgosition data information of encoder through RS485 port and Modbus RTU protocol.
A 17-bit absolute value encoder ha 131072 plses per cycle.

First read the U®0 (0x103C) value

(1) 0 means runningnithe positive direction. The current position of the elecds UR57*1+U0-58*2"16.
(2) -1 means running in the opposite direction. The current encoder value is:
(U0-57-65535)*1+(UD-58-65535)*2"16+(UB 59-65535)*2"32

If the position is read by XINJE HMand the U667 (Modbus address is decimal 4153) dowhbed is read,
the highlow byte exchange should be selected. If communicating with Xinje PLC, direct deoide
realing is ok.

A 23bit absolute value encoder, oneycle pulse number is 8388608.

Firstread the U0 (0x103C) value

(1) 0 means running in theositive direction. The current encoder value is-3781+U0-58*2"16
+U0-59*2"32.

(2) -1 means running in the oppiesdirecton. The current encoder value is:

[(65536- UO-57)* 1 + (65535U0-58)* 21¢ + (65535- UD-59)* 2 32]*( -1).
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4 Operation of servo syste

4.7.5 Reset absolutgosition

Parameters Name
U0-94
U0-95 ) )
U0-96 Relative encoder feedback value which can be reset
u0-97

A Clear the multi-turns

The encoder turns clearing needs to be completed in the sestat®pand the encoder turns clearing can be
done throughModbusRTU communication. The current number of turnQU®f multiturn absolute value
will be set to zero, anché currentposition feedback UB7 ~ UG59 of absolute value encoder will also
change accordingly.

Write 1 to the hexadecimal address of 0x21trough Modbus RTU to clear the number of turns.

The servo bb status takes effect, and after clearing, writesglix216 to 0.

The decimal 3 can be written into the Modbus address 0x2106 thidagbus RTU communication, and
U0-94 ~ 97 is used to difgy the absolute position of the motor after calibration.

4.7.6 Absolute Encoder Zero Position Calibration

ModbuRTU Commuiication Clearance
The decimal value 3 can be written into-88 (Modbus adress 0X2106) via ModbusRTU communication,
and UG94~97 ae used to display the calibrated absolute position of the motor.

m Only valid for multiturn abstute value motors; the servo enable function needs to be ti
off first.

4.7.7 Absolute Value Homing Case

When using Xinje PLCa read the mukturn absolute position,-#word reading can be adopted. The
following case realizes homing via tHeedbackof the multiturn absolute encoder: M1 being closed
memorizes the origingsition, SM12 memorizes the rdathe position, the encoddéeedback difference of
the traveled position is read through function call, and the DRVI instruction is ussdriotothe origin.

153



4 Operation of servo syste

MO

|

I

Run normally
ON coil

SM2

I REGR KL H1039K1 HD206 K2 |—

HD206 Read the value of 57 (4-
word data after poweton

—| REGR KL H103A K1 HD250K2 |—

HD250 Read the value of 458 (4-
word data after poweton

—| REGR KL H103B K1 HD260K?2 |—

HD260: Read the value of @59 (4-
word datd after poweton

—| REGR KL H103C K1 HD270K2 |—

HD270 Read the value of @60 (4-
word datd after powefon

_| };
Initial forward pulse
coil

SMO

i RST HSSD |—

HSDO:YO0 Cumulative Pulse
Quantity(Lower 16 Bits, Unit:
Number of Pulsgs

— |
Run normally|
ON coil

SM2

— ——

Initial forward pulse
coil

SMO
|

I REGR K1 HOB K1 HDO K2 |—

HDO: PO-11

—| REGR KL HOC K1 HD2 K2 |—

HD2: PO-12

—| REGR KL HOD K1 HD4 K2 |—

HD4: PO-13

—| REGR KL HOE K1 HD6 K2 |—

HDG6: PO-14

I
Run normally
ON coil

M10

I FUNC1 DO MO |—

—M

I DRVIHD500HD150K10Y0 Y2 |—
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/I Read the values of @J57~60 after
poweron and store them in the setting
registersK1 is the servo station number
the second

K1 is the number of registemnd K2 is
the serial port number

/I Clear the value in HSDafter powefon

/I Read the value of pulses per revolution

for C function calculation

/l Call the C function

/l Send the number of pulses in UFEDQ
to perform home return



4 Operation of servo syste

MO
— | I REGR Kl H1039K 1 HD206K2 |— /I Read the values of&57~60 after
Run normally poweron and store them in the setting
ON coil HD206 Read the value of 57 (4- registersK1is the servo station numher
word datd after poweyon the second

K1is the number of registerand K2 is
—| REGR KL H103A K1 HD250K2 |— the serial port number

HD250 Read the value of Q58 (4-
word datd after powefron

—| REGR KL H1038 K1 HD260K2 I—

HD260: Read the value of @59 (4-
word datd after powefron

—| REGR K1 H103C K1 HD270K2 I—

HD270 Read the value of 60 (4-
word datd after powefron

\J

Define the bytés) of register data

u - First, determine the number of pulses per revolution required for the motor to |

one revolution based on the pulses per revolution and electronic gear ratio re

communicationpand store itin FHPLOQ
Calculate the redlme feedback value of the encddenovement and store it in UHIEDQ.
For forward operatiorfU0-60>0), since the encoder feedback resolution is inconsistent

the number of pulses per revolutjdirst calculate the number of revolutions travetéen

multiply it by the number of pulses per revolution to obtain the number of pulses requil
the reaftime traveled distance

As the movement is in the forward directioregative pulses need to be sent to retum ta

For reverse operatiofU0-60<0), first take the absolute value of the encc

>

—‘ origin when issuing pulsetake the negative value and store it in Ja@(.

" feedback value corresponding to the 1@k traveled distance
Since the encoder feedback resolution is inconsistent with the number of pul

revolution perform the calculation in Stép above
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4.8 Auxiliary functions

4.8.1 Anti-blocking protection

Anti-blocking alarm: When the motor speed is lower th@s7® (unit1 rpm) and the duration reaches the set
value of P74 (unit ms), the cuent output torque U02 is greater than the internal gos torque limit of
P3-28 and the internal reverse torque limit of 2 it will show the alarm H65 blocking wertime.

A Related parameters

] Default . . .
Parametel Meaning setting Unit Range Modify Effective
PO-74 Blocking alarm time According 1ms 0" 65535 | Anytime At once
to modes
P0-75 Blocking alarm speeq 50 rpm 5 9999 Anytime At once
Internal forward o . .
P328 torque limit 300 %% 0" 300 Anytime At once
P329 Internal reverse 300 % 0 300 | Anytime | Atonce
torque limit
Anti-blocking alarm
P3-38 internalforward 300 % 0" 300 Anytime At once
torque limit
Anti-blocking alarm
P339 internal reverse 300 % 0 300 Anytime At once
torque limit
Note:

(1) When P@74 or PO75 is set to 0, this alarm will nbe detected;
(2) If this alarm occurs during normal opépatof servo, please confirm:
(@) Monitor UG02 motor torque and check if 2B and P29 (P338/P339) torque linits are set

properly;
(b) Check the external mechanical structure and installation;

(3) PG74 the default value of locked rotor alarm timassfolows:

Driver model P0-74 (/ms) default parameter
DF3E0410 3000
DF3E0720 5000
P0-74 is 0, the ant#tall alarm is not opened by default, and users can configure it according toviheir o

needs.

(49)P3-38/P339 are only used as the comparison gati ani locked rotor alarm, R28/P329 are the
internal torque limit of motor in actual operation.

48.2 Torque limit

1. Internal torque limit

Parameter Meaning Default setting| Unit Range Modify Effective
P3.28 Internal Forward 300 % 0 300 | Anytime | Atonce
torque limit
P329 Internal reverse 300 % 0 300 | Anytime | Atonce
torque limit
1. if this parametevalue is less than external torque limit value, the final limit value is this paramete
2. The unit is percent of the motor rated torquepgfiault value is 300%. The real max output torque is
limited by motor overload times.
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2. External torque limit (via input signal)

Parametel Meaning Default setting | Unit Range Modify Effective
P330 Forward external 300 % 0 300 | Anytime | Atonce
torque limit
Reverse external o ) .
P331 torque limit 300 % 0" 300 Anytime At once
The unit is the percent of motor rated torque; the default value is 300%.
Parametel Slgfel Default Meaning Range Modify | Effective
name | setting
corition 1o use| K216 0000014, can be
P525 /P-CL | n.0000 distributed to other inpu Y At once
forward externa terminals through R25 me
torque limit 9 )
Condition 1o vad RANGe 000DOL4 can bel .
P526 | /N-CL | n.0000 reverse externa distributed © other input m)é At once
. terminals through R26.
torgue limit

3. Relationship

The following are the relationship of internal torque limit, external torque lin@.P'N-CL.

P-CL/N-CL state

Final forward torque

Final reverse torque

limit

0 Decided byP328 Decided by P329
The smaller one of internal forwa The smaller one of internal reverse torg
1 torque limit and external forward torqt

limit and external reverse torque limit

4. Output torque up to limit value signal

Paramegr gl Def?‘“'t SUELLE Meaning Modify | Effective
name sdting mode
Torque Output signal when motor
P542 _1org n.0000 All output torque up to P38, | Anytime | Atonce
limit /CLT P399

No terminals are assigned by default. The parameter range i00D@Owhichis assigned tohe output
interface through parameter83. When set to 0002, the signal is output from the SO2 terminal.

4.8.3 Speed limit

Parametel Meaning Default setting| Unit Range Modify Effective
P314 Forward max speed 4000 rpm 0" 65535 | Servobb At once
commandimit
P315 Reverse max speed 4000 rpm | O 65535 | Servobb| Atonce
command limit
Note: P314 and P3L5 are effective in all the modes.
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4.8.4 1/0O signal distribution

4.8.4.1 Input terminal distribution

1. Input signal distribution

Paraneter Paramé&r Meaning Set value Meaning
noG GG n.0000 Not distribute to terminal input
Distribute input
terminal no n.000x Input always open signal from SIx
0: NO signal
P520~-P536 1: NC signal _ _
n.0010 Set the signal to be always valid
Basic filter time
L » Nomeaning n.001x Input alvaysclose signbfrom Six

Note: The basic filtering time refers to input terminal filtering time.

2. default setting of input terminal

Input terminal SI1 SI2 SI3 Sl4
Signal /SON /ALM -RST /P-OT IN-OT
3. Filtering time of input terminal
A Relatedparameter
Paramete Meaning Default setting| Unit Range Modify Effective
P518 Sl filtering time 1 - 0~10000 | Anytime | Atonce
multiple

Sl input filtering time is determined by 10 parameter value anti®?®xamples are as follows:
Pulse deviationlearset to Sl1 teminal, and 30ms Filtering Time
The parameters are set as follows:

P5-34=n.0301
P5-34.0
P5-34.2

P534.0=1 input terminal is SI1

P534.2=3 basic filtering time is 3ms

P518=10 filtering time multiple is 10

So the totaliftering time is B-34.2 * P518=3ms*10=30ms
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4.8.4.2 Output terminal distribution

1. Output signal distribution

Parameter Parameter Meaning Set value Meaning
noG GG n.0000 Not distribute to terminal infgu
Distribute output
terminal no n.000x Output always open signal from SOx
) 0: NO signal
P537 P533 1: NC signal i )
n.0010 Set the signal to be always valid
No meaning
L » No meaning n.001x output always close signal from SOx

2. Default setting of output terminal

Output terminal SO1 S0O2 SO3
Signal /COIN /ALM /S RDY

4.8.5 Output terminal functi on

4.8.5.1 Servo ready output (/SRDY)

A Related parameter

Parameter Meaning Default setting| Unit Range Modify Effective
P570 /SRDY: output condition 1 - 0~1 Anytime | Atonce
selection
] Default . . . .
Parametell Signal name setting Suitable mode Meaning Modify Effective
P541 /ISRDY n.0003 All servo ready outpu] Anytime At once
Refer to section 3.2.2 for hardware wiring details.
P541 parameter setting range is n.0@W14, which is assigned to other output terminals thrg
paraméers
If it is necessary to output signal from SO2;445can be set to n.0002/0012.

Servo ready signal output conditions

When P570 is set to O: after the driver initialization is completed and the servo has no alarm siR /S
is valid;
When P570 is s¢ to 1: afte enabling, the servo has no alarm statuRI¥ is valid.

4.8.5.2 Rotating detection output (/TGON)

1. Signal setting

Default Suitable
setting mode

P540 /TGON n.0000 All

Parameter| Signal Meaning Modify effective

Rotating detection
output
It is the output signal indicating that the servo motor is rotating at a speed higher than the set valu

1. No terminal output signal is assigned by default. The parameter range i80@0Avhich is allocate

Anytime | Atonce
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to other output teninds through prameter P5L0.

2. When the speed of the servo motor is higher than the set valueO8f B signal that the servo
rotating is considered.

2. Related parameters

Parameter Meaning Default value|  Unit Range Modify Effective

Rotating detegon . .
P503 speed /TGON 50 rpm 0" 10000 Anytime At once
If the speed of the servo motor exceeds the set value-@8Fbis judged that the servo motor is rotat

and the output of the rotation detection (/TGON) signal.

Note: Rotation deteahn has a hysteresis of 10 rpm.

3. Hysteresis

Hysteresis is set up to prevent the system from repeatedly acting and oscillating when the parameters
fluctuate up and down in a certain value. Once the hysteresis value is set, there will be a fixed ring width.
Then only when the parameter must beater than a certain value can the action be taken. When the
parameter is smaller than another value, the action will be released. The ring width determines the interval
time of the action. The action of small ringdih is sensitive and frequent, and #wation of large ring width

is slow.

It should be noted that the rotation detection speeeD8p5the same speed detection speed0d5 the
arrival detection speed (R¥b), all contain 10 rpm hysteresis. For exémphe rotation detection speed
P5-03 is set to 50, and the rotation detection/TGON output port is SO3.

rpm
A
B60rpm - -
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ . N___| Ring
>0pm 1 I width
40rpm |- L b oo o e -
/TGON OFF ON OFF
4.8.5.3 Same speed detection (ACMP)
Parametel  Signal Defa_lult SUELLE Meaning Modify Effective
setting mode
P539 NV-CMP n.0000 3,4, 7 Same sped detection | Anytime | At once

Defaulted is not distribute to the terminals. Range: 6@@D4. Distribute to output terminal throu
P5-39. When it set to 0002, it means output from SO2.

Parameter Meaning Default setting| Unit Range Modify Effective
P5.04 Same speed. detectio 50 rpm 0 10000 Anytime | Atonce
signal width

There is default 10rpm hysteresis loop, please refer to chapfeB Sor hysteresis loop.
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4.8.5.4 Warn output (/WARN)

Set the alarnoutput threshold, when the current speed is higher than the warning speed, output / WARN.

Paraneter Meaning Default value| Unit Range Modify Effective
P319 Forwzlrode\év;rmng Motor related| rpm 0" 65535| Servobb At once
P3-20 Reve;;iévarnmg Motor related| rpm 0" 65535| Servobb At once

Parametel  Signal Default setting| Suitable mde Meaning Modify effective
P545 /WARN n.0000 All Warning output| Anytime At once

1. No terminal output signal is assigned by default. The parameter 269860014, which is allocate

to other output terminals through paramete#B5

2. When a warning occurs, the servo unit only outputs the warning and will not be forced to set OFH

4.8.5.5 Alarm output (/ALM)

1. Servo alarm output /ALM

Parameter| Signal name | Setting Meaning Range
n.0002 When the servo alar, SO2| The parameter range

) and COM are connected, al 00060014, which is assigne

(default) . : .
P5.47 Alarm output the alarm signal is output. to the output interface b
/ALM When the servo alarm, th parameter PA7. Whe set to
n.0012 | SO2 and COM are switchg 0001, the signal is output frot

off. the SO1 terminal.

Note:

(1) When an alarm occurs, the servo unit is forced to set OFF, and the motor will move with external forces
(including gravity). If you need to keep the motor in position, please select the motor with power loss brake
(also known as brake) and use / BK signal. Refer to Section 5.2.5.

(2) The output of the functional parameters can not be repeated.

4.8.5.6 Encoder Z phase outpit (/2)

paramete Meaning Default setting| Unit Range Modify Effective
P548 Z phase outpi/Z n.0000 - 0000 0014 | Anytime At once
P519 Z phase pulse width 2 ms 2" 20 Anytime At once

1. /Z signal can be distributed to the output terminal through8?5
2. Z phase signal is single pulse output mode, the default pusle width is 2ms, it can set thbighis
not related to the motor speed.
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Encoder Z phase signal

P548=n.0011

SO1 output

P548=n.0001

SO1 output

4.8.5.7 User-defined output signal

User can define 2 outputs. The defineétihod is SOx output when A>B or A<B. A is 9 activating

conditions; B is usedefined comparison value.

User-defined output 1:

The trigger condition of usetefined output 1
Default_t_rlgger Tr_lgger _ Unit Suitable Change | effective
P5.10 condition condition setting mode
See below table .
. . Related to trigger | All the .
0 optional trigger " Anytime | At once
" condition modes
condition
The comparison value for the trigger condition of tdefined output 1
. . Suitable :
P511 Unit Default setting Range mode Change | Effective
Related to 0 -32768~ All the Anvtime | At once
trigger condition 32767 modes Y
When P51 0 O-Pl%r P5-10<P511, SOx output
=g Function Dt Sl Change | Effective
value value mode
0 P51 0 O-P15SOx output
P512 1 P510 P511, SOx output
5 P510 absol ut-gl, SO” All the Anytime | At once
output modes
3 P510 abslute val e -@IP SOx
output
Userdefined output 1 hysteresis loop
Unit Default setting Range SHiEloE Change | Effective
P513 mode
Related to trigger 0 0~65535 All the Anytime | At once
condition modes
Output terminal setting of useefined otput 1
Signal name Default setting Meaning Change
P552 Default setting is no| Range 000@014,
Userdefined output n.0000 distribute to the outpy distribute to the outpu
teminal terminal through P52.
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User-defined output 2:

Thetrigger condion of userdefined output 2
Default_t_rlgger Trigger c_ondltlon Unit Suitable modg Change | Effective
P514 condition setting
See balw table: Related to
0 optional trigger trigger All the modes| Anytime | Atonce
condition condition
Thecomparison alue for the trigger condition of usdefined output 2
Unit Default setting Range Suitable modg Change | Effective
P>15 Related to .
trigger condition 0 -9999~9999 | All the modes| Anytime | Atonce
When P51 4 O-F5%r P514<P515, SOx outptu
SEWY Function Defqult Sl Change | Effective
value setting mode
0 P51 4 O-F55SOx output
P516 1 P514 P515, SOx output
2 P514 absol utlb, SOx 0 All the Anytime | At once
output modes
3 P514 absolute value P515,
SOx aitput
Userdefined output 2 hysteresis loop
Unit Default setting Range Sllitale Change | Effective
P517 mode
Related to 0 -32768~ All the Anytime | At once
trigger conditon 32767 modes
Output terminal setting of uselefined output 2
Signal name Default setting Meaning Change
P553 Userdefined Default setting is no| Range 000®014, distribute
n.0000 distribute to the outpu to the output terminal throug
output2 X
terminal P553

Note: please refer to chapter 4.7.5.2 for hysteresis loop

4.8.5.8 Other SO terminal function

Terminal name Description Chapter
/COIN-HD Positioning completion hold 5.3.1.2
/COIN Positioning end 5.3.1.2
/ICLT Torque limit detection 5.8.2
VLT Speed limit detection 5.5.1.3
/MRUN Internal position mode motion start 5.3.2.7
/V-RDY Speed arriving signal 5.4.1.3
/IPREFA Internal position selection signal 5.3.2.1
/PREFB Internal position selection signal 5.3.21
/IPRERC Internal position selection signal 5.3.2.1
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4.8.6 Input terminal function

4.8.6.1 Proportion action command (/P-CON)

Parameterl Signal Type Default State Meaning Modify | Effective
Proportion Valid Run |r:11(|)3dce;ontrol
P521 action Input n.0000 RuUnin Pl control Anytime | At once
/P-CON Invalid mode

1. /RCON is the speed control modgrgal selected from PI (proportion integral) and P (proportion).

2. If set to P control mode, the motor retaind méro-vibration caused by speed command input drift
be decreased. But the servo stiffness will decrease.

3. /RCON signal can be distriled to input terminal via parameter-R5.

4.8.6.2 Alarm reset (/ALM -RST)

Default Suitabe

setting mode
P524 | /ALM-RST | n.0002 Al _Input normally open
signal from SI2 terminal

1. The paramer range is 0000014, which is allocated to other input terminals through paramet24.P
2. When an alarmccursfind out the cause of the alarm and remove it, then clear the alarm by sett
signal to be effective.

3. /ALM-RST signal can be assigghto other terminals through this parameter, because the alarm si
related to the safe operation okthervg so the /ALMRST signal can not be set to be always v
(n.0010).

Parameter,  Signal Meaning Modify | effective

Anytime | At once

4.8.6.3 Other Sl terminal function

Terminal name Description Chapter
/S-ON Servo enable 5.2.2
/P-OT No forward driving 5.2.4
IN-OT No reverse driving 5.24
/P-CL Forward side external torque limit 5.8.2
/N-CL Reverse side external torque limit 5.8.2
/SPDD Internalspeed direction 5.4.2
ISPDA Inte.rr_mal setting speed _ 5.4.2

Position male reference origin ygering 5.3.1.8
/SPDB Inte.rr?al setting speed - . 5.4.2

Position mode reference origin triggering 5.3.1.8
/C-SEL Control mode seleain 5.1.2
[ZCLAMP Zero clamp 5.41.2
/INHIBIT Command pulse inhibit 5.3.34
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4.8.7 Time limit curve of overload protection

Thetime limit curve of ovdoad protection is only used for the judgment of alarm output and the protection
of overload operation. It is recommended to use it within the continuous operation stage of torque speed
curve. For the torque speed curve, please tefappendix 8.

400W slitable model (motor code) 00
50F4 58F4
1000
G
i}
E 100
=
g \
L a1
3 \\w\
T SO 100% 1308  1B0% 2308 2RO 330%
torque (%)
750W suitable model (otor ade) Jooc
50F7 58F7
1000
E \
i8]
E 1w
b
£ \
o 10
3 \\\‘\,..\_
o3 50%  100% 130% 180% 230 280% 330%
torque (%)
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5 Servo gain adjustmén

5 Servo gain adjustment

5.1 Overview of servo gain adjustment

5.1.1 Overview and proces

The servo driver nesdo drive the motor as fast and accurately as possible to track the instructiotigefrom
upper computer or internal settings. In order to meet this requirement, the servo gain must be adjusted
reasonably.

Servo gain factory valuesiadaptive mode, butftBrent machines have different requirements for servo
responsiveness; the followingyfire is the basic process of gain adjustment, please adjust according to the
current machine status and operation conditions.

( Startadjusting )

Y

Use seltuning function

YES

YES

Y

Auto-tuning (external or internal instruction

e you satisfied YES

adjusting re

\ 4

»| (mechanical characteristics analysis in case |of
vibration)
vibration)

NO fe you satisfied

\Wting re

YES

g
)

END
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5.1.2 The difference of these adjustment modes

Adjustment modes are divided into atlap and autdguning, and their control algorithms and parameters are
independent. Among them, the attiming mode is divided into three functioriast adjustment, auteatic
adjustment and manual adjustment. The three functions are the same in esdewmifferbat in
implementation. Refer to the corresponding chapters of each function.

Mode Type Parametery Rigidity | Responsivenes Related paramets
P2-05 adaptive speed loop gain
P2-10 adaptive spekloop integral
_ Automatic . _ P211 adapt!ve .pOS|t.|on Igop gain
Adaptive adaptation P2-01.0=1 | middle 150ms P2-07 adaptive inertia ratio
P2-08 adaptive speed observer g3
P2-12 adaptive stable max irier
ratio
Fast _ PO-07 first inertia ratio
adjusting high 10~50ms P1-00 speed loop gain
. | Automatic P1-01 speed loop integral
A“tr?'t“”' adjustmen| p201.0=0| high 10ms P1-02 position loop gain
g L P2-35 Torque instruction filtering
Mgnu_al high Determined by| time constant 1
adjusting parameters | ps a9 Model loop gain
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5.2 Rotary inertia presumption

5.2.1 Overview
Rotational inertia estimation is the function of automatic operation (forward and reverse) in the driver and
estimate the load inertia in ajp¢ion.

Rotational inetia ratio (the ratio of load inertia to motor rotor inertia) is a benchmark parafoetgain
adjustment, and it must be set to the correct value as far as possible.

Parameter Meaning Default setting| Unit Setting range| Modification | Effective
PG-07 First inertia ratio 1500 % 0~50000 Anytime At once
5.2.2 Notes

Occasions where inert cannot be presumed

Mechanical systems can only operate in one direction

The occasion where inertia presumption is easy to fail

Excessive load moemt of inertia

The runiing range is narrow and the travel is less than 0.5 circles.

The moment of inertia vias greatly during operation.

Mechanical rigidity is low and vibration occurs when inertia is presumed.

Notes of Inertia Presumption

Since both dictions are rotatable ithin the set range of movement, please confirm the range or
direction of movement; arensure that the load runs in a safe journey.

If the presumed inertia under default parameters runs jitter, indicating that the present |@ats itoert
large, pleaseswitch to large inertia mode (RI3.3=1) and operate again. It is also possible tdhse
initial inertia to about twice the current one and execute again under larger loads.

Driver inertia ratio recognition upper limit is 200 timmgparameter upper litnis 20000). If the
estimated inertia ratio is exactly 20000, it means that thearratto has reached the upper limit and
can not be used, please replace the motor with larger rotor inertia.

5

Other notes

At present, the inertia stehing function is nosupported, and the second inertia ratio is invalid.
The inertia ratio upper limit cinges to 500 times for the driver firmware 3700 and higher version
(parameter upper limit value is 50000).

B

5.2.3 Operation tool

The presumptive tde of load moment of iertia are driver panel and XinjeServo software.

Operation tool Description
XinjeSeno software All versions of software supported

Note: driver firmware version can be checked througt0@2
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5.2.4 Operation steps

1. Click autotuning on the main interfacef XinJeServo

.
0 Auto-tuning Interface

)

1. Set the Limit Fosition |2. Auto—tuning Setting | 3. Auto—tuning Automatically
Stepl
Limit Foziton Speed: 100 =
StepZ
Software Reverse Limit: O
Stepd
Software Forward Limit: |0
n
IHHHHHHHI
Stepd
Retwrning Speed(@. lrpm):
Retwrning hcceleration Speedims):

0K

IIHIIHIHI

a00 =

100 =

0K

2. select jog setting or manual setting to configure the irestieation trip

.
0 Auto-tuning Interface

= ]

1. Set the Limit Fosition |2. futo—tuning Setting | 3. Auto—tuning Automatically
Stepl
Limit Foziton Speed: 100 =
StepZ
Software Reverse Limit: O
Stepd
Software Forward Limit: |0
-2B55
I%HHH%EEI
Stepd
Retwrning Speed(@. lrpm):
Retwrning hcceleration Speedims):

1]

[1):4

a00 =

100 =

0K
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3. Set the auttuning interface

0 Auto-tuning Interface l 2 |

|1. Set the Limit Pnsitinn| 2. Auto-tuning Setting |3. futo—tuning Automaticallsy
Step 5

Inertia Status: EInertia identification: Eé

Initial inertia: (300 =

Max Speed: 2000

Step B

Mode Setting Ho instruction suto—tuning(no inertia identification)

Auto—tuning Mode: Fapid positioning (control owershoot]
Rigid Grade: Serew
Max Speed: 2000

0K

4. Click ok to start inertia identification.

, —1

Inertia identification success!
Inertia value: 1

w"E

.

Note:
(2) If the autetuning interfae is closed directlyhe driver only configures inertia ratio parameters.
(2) The detailed steps of XinJe8e's presume inertia refer to XinJeServo's help document.
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5.3 Fast adjustment

5.3.1 Overview

Fast adjustment needs to set the load inérsg and then turnfbthe adaptive function. If the inertia does
not match, it will cause oscillation ata. The gin parameters of fast adjustment belong to-seling mode.

5.3.2 Fast adjustment steps

1. estimate the load inertia through servoelrpanel or XinJeSeraoftware, refer to chapter 5.2
2. shut down adaptive mode, set®20 to 0
3. set theigidity level PG04

Note: P201.0 is the first bit of P-D1
P2-01=n.0010
P2-01.0

5.3.3 Rigidity level corresponding gain @rameters

P0.04 P1-00 P1-01 I?.1-02 P2-35 P2.49
Rigidity level Speeq loop speed loop Posmo'n loop ' Tor'que. Model loop gain
gain integral gain instruction filter
1 20 31831 20 100 50
2 25 25464 25 100 60
3 35 18189 35 100 110
4 50 12732 50 100 150
5 65 9794 65 100 175
6 80 7957 80 100 200
7 95 6701 95 100 230
8 110 5787 110 100 245
9 130 4897 130 100 290
10 150 4244 150 100 340
11 170 3744 170 100 380
12 190 3350 190 100 410
13 210 3031 210 100 450
14 235 2709 235 100 540
15 260 2448 260 100 700
16 270 2357 270 100 800
17 285 2233 285 100 900
18 300 2122 300 100 1000
19 320 1989 320 100 1100
20 340 1872 340 100 1250
21 360 1768 360 100 1400
22 400 1591 380 80 1600
23 460 1383 420 60 1800
24 530 1201 470 40 2100
25 610 1043 540 20 2400
26 700 909 620 10 2700
27 800 795 710 10 3000
28 920 691 820 10 3400
29 1070 594 970 10 3800
30 1220 521 1110 10 4200
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P0.04 P1-00 P1-01 F_>_1-02 P235 P2.49
Rigidity level Speeq loop speed loop Posmo_n loop _ Torque_ Model loop gain
gain integral gain instruction filter
31 1370 464 1250 10 4600
32 1600 397 1450 10 5000

The rigidity level should be set according to the actual load. The largerGhes&lue, the greatehd servo

gain. If there is vibration in the process of increasing the rigidity léwvéd, not suitable to continue to
increase. If vibration suppression is used to eliminate vibration, it can try to continue to increase. The
following is the recommendedidity level of the load, for reference only.

20 32
| | |

- P
| Large load of |  High rigidity
flexible structure load

Flexiblestructue large load: refers to the type of synchronous belt structure, large load inertia equipment.
High rigid load: refers to the mechanism sdfrew rod or direct corection, and equipment with strong
mechanical rigidity.

. The fimware corresponds t
Driver power Default parameter the rigidity level
P1-00=65 P101=9794 P402=80
400w~750w P235=100 5
P249=175
5.3.4 Notes

The gain parameters esponding to the ridity level can be independently fitgned in the fast
adjustment mode.

In order to emure stality, the gain of model loops is small at low rigidity level, which can be added
separately when there is high response requirement.

., Whenvibration occurs in fst adjustment, the torque instruction filter-B2 can be modified. If it is
ineffective, the nechanical characteristic analysis can be used and the relevant notch parameters can be
set (refer to chapter 5.7 vibration suppression).

., Fast adjustment mode d&elfits to set a rigidity level. If the gain does not meet the mechanical
requirementsplease gadually increase or decrease the settings.

. At present, gain switching function is not supported, that is, the second gain parameters RH@5,
P1-06, P107 are invalid.
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5.4 Auto-tuning

5.4.1 Overview

Auto-tuning is divided into internal structon autetuning and external instruction attianing.

Auto-tuning (internal instruction) refers to the function of automatic operation (fdrnaad reverse
recipro@ting motion) of servo unit without instructions from the upper device and adjustiogdag to the
mechanical characteristics in operation.

Auto-tuning (external instruction) is the function of automatically optimizing the oparaticording to the
instructions from the upper device.

The automatic adjustments are as follows:

Load momenbof inertia

Gain parameters (speed loop, position loop, model loop gain)
Filter (notch filter, torque instruction filter)

5
B

5

5.4.2 Notes

Untunable oacasions
Mechanical systms can only operate in one direction.

Setting occasions that are prone to failure

Excessivdoad moment of inertia,;

The moment of inertia varies greatly during operation.

Low mechanical rigidity, vibration during operation andueel of detection posdning;
The running distance is less than 0.5 circles.

Preparations before autetuning

Use paition mode;

Driver in bb state;

Driver without alarm;

The matching of the number of pulses per rotation and the width of positioning tomgleould be
reasonale.

5
5
B

5

5.4.3 Operation tools

Internal instruction auttuning and external instructiom@-tuning can be executed by XinJeServo software.

Auto-tuning mode Operation tools Limit item
Internal instruction auttuning

external instructin autetuning

XinJeSevo software All the versions support

Note: please check the driver firmware versimotighU2-07.
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5.4.4 Internal instruction auto -tuning steps

1. click autetuning on the XinJeServo software main interface

2. set the autduning trip injog mode or manually

S|

3.

1. Set the Limit Fosition |2. futo—tuning Setting |3. futo—tuning Automaticallsy

Stepl

Stepd

Limit Fositon Speed: 100 K _]

Software Reverse Limit: —ZB53

Software Forward Limit: O

Reverse

24012

Retwrning Speed(@. lrpm):

Retwrning hcceleration Speedims):

set the autduning interface

rﬂ Auto-tuning Interface |, 2 ]-\

|1. Set the Limit Pnsitinn| 2. Auto-tuning Setting |3. futo—tuning Automaticallsy

Step 5

Inertia Status:

Initial inertia:

Max Speed:

Step B

Mode Setting:

Auto—tuning Mode:

Rigid Grade:

Max Speed:

iEnertia identification {!
|3|:u:| Ii"

2000

Ho instruction auto—tuningl(ne inertia identification)
Fapid positioning (control owershoot]

Serew

2000

0K
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4. click ok to estimate the inertia.

, —_1

Inertia identification success!

[

w"E

:—l

Inertia value: 1

g —— W

5. set the autduning parameters

0 Auto-tuning Interface

|t

| 1. Sat the Limit Position| 2. Auto—tuning Setting |5 Auto—tuning Automaticallsy

Step B

Max Speed:

Mode Setting:

futo—tuning Mode:

Rigid Grade:

Inertia i1dentification

300

2000

[1):4

[Ho instruction suto—tuningine inertia identification) v]

[Rapid positioning(%ontrol overshoot] v]

%

Auto-tuning mode

Description

Soft

Make a soft gain adjustment. Besides gain adjustment, notch filte

automatically adjusd.

Fast positioning

Make special adjustment for positioning purpose. Besides gain adjustmee!
model l@p gan and notch filter are automatically adjusted.

Fast positioning
control oversho6t

In the use of positioning, we should pay attention jasithg without overshoot
Besides gain adjustment, the model loop gain and notch filter are automa
adjusted.

Load type

Description

Synchronous belt

Fit for the adjushent of lower rigidity mechanism such as synchronous
mechanism.

Screwrod

It is suitable for adjustment of higher rigidity mechanism such as ball s
mechanism. If there is no corresponding mechanism, please choose this ty)

Rigid connection

It is suitable for the adjustment of rigid body system and other mechanism
higher rigidity.

6. Start autduning
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| |
l | 1. Set the Limit Fosition I Z. Ahuto—tuning Setting|§3- Auto—tuning ﬁ;ut-:-maticall}'i l

Defanlt Farameter Auto—tuning [ StT,.t [ Quit ]
Status Register Current State Update ¥alne o
Auto-tuning exe. .. FO-0T
Tnertia identif. P1-00 3
Hormal ¥ibratie... F1-01 b
speed loop gain. .. F1-02
position leoop 2. .. F1-10
rigid model aut. .. F1-11
Hotch filter =e... F1-12
Auto-tuning Err. .. F1-33
Inertia identif. .. Fz-00.0
anto—tuning stage F2-00.1
i
7. Wait for the end of the autaning
-
0 Auto-tuning Interface | % |
| 1. Set the Limit Position I 2. Mmto-tuning Setting| 3. Anto-tuning Automatically
Default Parameter Auto—tuning | Stert || Guit |
Status Register  Current State Update Value -
futo—tuning exe... DOHE P2-02.2 2
Inertia identif. .. Initizlization FF-05 N1 . |0
Hormal Vibratio... |Inmiti Ld 170
speed loop zain. .. Initi 100 B
position loop .. |Inmit: Auto-tuning success 000 3
rigid model aut... Initi| 50 I
Hotch filter se... Inmity] 100
duto-tuning Err... Finig ﬁ &5
Inertia i1dentif. .. SucceLl — il | u]
auto—tuning stage |Set parameter P2-4T 25T
1
273
1000 S

5.4.5 External instruction auto-tuning steps

1. Click autetuning on the main interface of XJeServo software
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=5
L3

1. Set the Limit Fosition |2. futo—tuning Setting |3. Auto-tuning

Automatically

Stepl

Software Reverse Limit: —ZB53

Software Forward Limit: O

Limit Fositon Speed: 100 K _]

Reverse

Stepd

Retwrning Speed(@. lrpm): =00

Retwrning hcceleration Speedims): 100

2. Select jog or manual setting to configure the trimeftia identification.

3. Set the auttuning interface

.
0 Auto-tuning Interface

L= ]

|1. Zet the Limit Pnsitinn| Z. Auto—tuning Setting |3. fmto-tuning Automaticallsy
Step 5
Inertia Status: F Hiiiii iiiniiiiiiiiani {!
Tnitial inertia: |3DD E"
Max Speed: 2000
Step B
Mode Setting: |Ho instruction auto—tuning(no inertia identification] vl

: |Rapid positioning lcontrol owerszhoot]

- |

Auto—tuning Mode
Rigid Grade: |Serew -]
Max Speed: |2|:":":|

0K |

4. Click ok to start the inertia identification.
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, —1

Inertia identification success!
Inertia value: 1

=

p I

5. Configure the auttuning parameters

0 Auto-tuning Interface ﬁ

| 1. Set the Limit Pu:-sitiu:-n| 2. Muto-tuning Setting |3, Auto-tuning Automatically

Rigid Grade:

Max Speed:

S00
2000
0E
Step B
Mode Setting: [H-:- instruction aute—tuninglne inertia identification) v]
Auto—tuning Mode: [Rapid positioning(control owershoot) v]

Inertia i1dentification

[S crew Ev ]
Sﬁclﬂr onous belt

Rigid conmection

b5

Auto-tuning mode

Descripton

Soft

Make a soft gain adjustment. Besides gain adjustment, nohigilautomatically
adjusted.

Rapid positioning

Make special adjustment for positioning purpose. Besides gain adjustmel
model loop gain and notch filter are automaticalljusttd.

Rapid positioning
(control overshoot)

In the use of positioning, wehould pay attention to adjusting without overshc
Besides gain adjustment, the model loop gain and notch filter are automa
adjusted.

Load type

Description

Synchromus belt

Adjustment of lower rigidity mechanism such as synchronous belt

Screw

It is suitable for adjusting higher rigidity mechanism such as ball s
mechanism. If there is no corresponding mechanism, please choose this type

Rigid connection

It is auitable for the adjustment of rigid body system and other mechanisms
higher rigidity.

6. Start autdune
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Default Parameter Aunto—tuning

| | 1. Set the Limit Fosition I Z. Ahuto—tuning Setting|§3- Auto—tuning ﬁ;ut-:-maticall}'i '

Status Register Current State

Auto-tuning exe. ..

Inertia identif. ..

Hormal Vibratia. ..

speed loop gain. ..

position leoop 2. ..

rigid model aut. ..

Hotch filter =e. ..

Auto-tuning Err. ..

Inertia identif. ..

anto—tuning stage

7. Open the servo enable, then click ok.

-
N Auto-tuning Interface | 2
| 1. Set the Limit Fosition I . Auto—tuning Setting| 3. Auto—tuning Automatically

El Defanlt Parameter futo—tuning | Start |l Chait I
Status Register Current State lUpdate Yalue o
Auto—tuning exe. .. Wait SONW FO-0OT z
Inertia identif. . - Tnitializatiom I'F‘1—I-II-I I-II-_I‘ 3
Wormal Vibratio. .. . ‘ - g i | |
speed loop zain. ..
pezition loop 2. || Click Enable, then Click ok again!
rigid model ant. ..

Hoteh filter =e. ..
futo-tuning Err. .. s N

Lomg ] b
Inertia identif. .. J
LS -
auto—tuning stage Inertia identi... Fz-00. 1 u]
F2-00. 2 1
F2-00. 3 1
Fz-01.0 u] -

9. Autotuning isfinished, click ok.

8. The upper device starts to send pulses, wait the completion efusing.
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¥ %

0 Auto-tuning Interface 2
| 1. Set the Limit Fosition I 2. Auto—tuning Setting| 3. Anto-tuning Autematically
| Default Parameter Auto—tuning | Start || Hai t
Status Register Current State Update Value <
Auto—tuning exe. .. Initialization FO-0T 2
Tnertia identif. .. Initislization P1-00 e r
Hormal ¥ibratie... Initi 2014
speed loop gain. .. |Initi 474
position loop g .. [Initi Auto-tuning success 100
rigid model aut. .. |Initi =0
Hotch filter se... Initi 0
Auto—tuning Err... Finig 2000
Inertia identif. .. |Succd k‘ 1
anto—tuning stage |Auto—tuning pr... F2-00.1 0
Fz-00.2 1
Fz-00.3 1
Fz-01.0 1] S

5.4.6 Related parameters

The following parameters mabe modified during auttuning. Do not change them manually during
autotuning.

Parameter Name Property Uz influe_nce cif numeri_cal
value on gain after autinining

P0O-07 | Firstinertia ratio
P1-00 First speed loop gain
P1-01 Integral time constant of the first spe
loop

P1-02 First position loop gain

P2-00.0 | Disturbance observer switch

P2-01.0 | Adaptive mode switch

P2-35 | Torgue conmand filter time constant 1
P241 | Disturbance observer gain
P2-47.0 | model loop switch

P249 | model loop gain

P2-55 model speed feedforward gain perf% ?rlr?ance Yes
P2-60.0 | Active vibration suppression switch parameters

P261 | Active vibration suppression frequency

P2-62 Active vibration suppression gain

P263 | Active vibration suppressiatiamping

P264 | Active vibration suppression filter time 1

P2-65 | Active vibration suppression filter time 2

P2.66 Second group of active vibration

suppression damping

P2.67 Second group of active vibration
suppression frequency

P269.0 | First mtch switch

P269.1 | Second notch switch
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The influence of numerical

PRIEIIEIE] RENE PIeRIE value on gain after autinining

P271 First notch frequency

p272 First notch attenuation

P273 First notch band width

P2-74 | Second notch frequency

P275 Second notch attenuation

P276 Second notch band width
Inertia dentification and internal

P217 | . . ,
instruction autetuning max speed
P2-86 | autoctuning jog mode Auto-tuning
P2-87 | autotuning min limit position setting No
P2-88 | autotuning max limit position parameters

P2-89 | autotuning max speed
P2-90 | autctuningacceleration/deceleration timg

Note: P260~P267 are automatically modified in adtioning process. Users are not allowed to modify them
manually. Manual modification may le&althe risk of system runaway.

181



5 Servo gain adjustmén

5.5 Manual adjustment

5.5.1 Overview

Position Speed
contril loop contrpl loop
IR R
U A -
Pulse i spegj !Igervo motor
instruction:  + POSITION | instrudtion [ Speed ToTqUe !
rror ) . ) + rrent
UL — cgur?ter »{ loop gain + > controlKy, »| instruction » cc:gnt(raol i! ;@
| g Kp | Ti L filter Tf E I |
. ! X |
! I Current loop /! |
[ | o
| . || Speed loop R |
: Position . .
| | = PG
i |oop o | I
U 1 encoder
<l ;IA .
| .
Upper device Servo unit

Position control loop diagram (shut down the model loop)

Pulse instruction
Heigh Model
loop
Speed Torque
feedforward eedforward
Position Speed
contrgl loop contrpl loop

I i B R R
: n ;fuiﬁn '''''''''''''''''''''''''''''''''''' i :Servo motot

Y| Eror = rosition RN >peed E rorque Y+ | Current I
| 1< " » loop gain +=—» control Ky, »| instruction » irol > M
| »|_counter Kp | Ti filtor Tf . contro g
. . a0 |
I I Currentloop | |' |
I I b
I . || Speed loo 4 I

Position =P P I O
| | —{ PG
I loop S |J I
U SRR 1 encoder

oy ‘I‘ -
Upper devite Servo unit

Position control loop diagram (turn onthe model loop)

Servo unit consists of three feedback loops (current Ispped loop and position loop) from inside to
outside. The more inner loop, the more responsive it is. Failure to comply with this principle will result in
poor response or vibrati. Among them, the current loop parameters are fixed values to ensuratadequ
responsiveness, and users do not need to adjust.

Please use manual adjustment in the following occasions:

When the expected effect can not be achieved by fast adjustingithe gai
When the expected effect is not achieved by automatically adjustingithe ga
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5.5.2 Adjustment steps

In position mode, if the soft mode @2.0=1) is selected by autoning, the function of model loop will be
turned off; in speed mode, the gain of piosiloop will be invalid.

Increasing response time

1. Reducing the filtetime constant of torque instruction {33)
2. Increasing Speed Loop Gain {BQ)

3. Reducing Integral Time Parameter of Speed Loogd@1
4. Increasing the gain of position lo(p1-02)

5. Improving Model Loop Gain (P29)

Reduce response, prevent vibiigon and overshoot

1. Reducing the Speed Loop Gain (&)

2. Increasing Integral Time Constant of Speed Loop0(B®1

3. Reducing the gain of position loop (B2)

4. Increase thélter time constant of the torque instruction {82
5. Reducing Model Lgp Gain (P249)

5.5.3 Gain parameters for adjustment

The gain parameters that need to be adjusted:
P1-00 Speed Loop Gain

P1-01 Integral Time Constant of Speed Loop
P1-02 position bop gain

P2-35 Torque Instruction Filtering Time Constant
P2-49 Model Loop @in

A Speed loop gain

Because the response of the speed loop is low, it will become the delay factor of the outer position loop, so
overshoot or vibration of the speed command widtw. Therefore, in the range of no vibration of
mechanical system, the lamgthe setting value, the more stable the servo system and the better the

responsiveness.
Parameter Name Default setting Unit Range | Modification | Effective
P1-00 Speed loop gn 65 0.1Hz 10" 20000 Anytime At once

A Integral time constant of speed loop

In order to respond to small inputs, the speed loop contains integral elements. Because this integral factor is a
delay factor for servo system, when the time constant is too large, it eiilmot or prolong the positioning
time, which will make the sponse worse.

The relationship between the gain of the speed loop and the integral time constant of the speed loop is
approximately as follows:

P1-00 xP1-01 = 636620

Parameter Name geetft?nuglgt Unit Range Modification | Effective

9794 0.01lms | 15 51200 Anytime At once

integral tme constant

P1-01 of speed loop
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A Position loop gain

When the model loop is invalid (R27.0=0), the responsiveness of the position loop of the servo unit is
determined by the gain of the position loop. The higher the posloop gain is, the higher the
resporsiveness is and the shorter the positioning time is. Generally speaking, the gain of position loop cannot
be increased beyond the natural vibration number of mechanical system. Therefore, in order to set the
position lmp gain to a larger value, it is nassary to improve the rigidity of the machine and increase the
number of inherent vibration of the machine.

Parameter Name Default setting| Unit Range Modify Effective
P1-02 Position loop gain 65 0.1/s | 10° 20000 | Anytime At once

A Filter time constant of torque instruction

When machine vibration may be caused by servo drive, it is possible to eliminate vibration by adjusting the
filtering time parameters of the following torque instructions. The smakendimerical glue, the better the
response control can be, but it is restricted by the machine conditions. When vibration occurs, the parameter
is generally reduced, and the adjustment range is suggested tdb@. 10

Parameter, Name Default setting| Unit Range Modify Effective
Filter time constant of ) .
P2-35 torque instruction 1 100 0.01lms| 0" 65535 | Anytime | Atonce

A Model loop gain

When the model loop is valid (PZ.0=1), the response of the servo system is determined by the gain of the
model loop. If the gain of thmodel loop is increased, the responsiveness is increased and the pgsitionin
time is shortened. At this time, the response of the servo system depends on this parameted2 not P1
(position loop gain). The gain of the model loop is only valid in positiode.

Parameter| Name Default setting Unit Range Modify | Effective
P2-49 Model loop gain 175 0.1Hz 10° 20000 | Anytime | Atonce
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5.6 Vibration suppression

5.6.1 Overview

The mechanical system has a certain resonance frequency. When the servo gaiassdnthe continuous
vibration may occur near the resonance frequency of the mechanical systerallyGiertbe range of 400Hz

to 1000Hz, it caused the gain can not continue to increase. Vibration can be eliminated by automatically
detecting or manuallgetting the vibration frequency. After the vibration is eliminated, if the responsiveness
needs to bemproved, the gain can be further improved.

Note:

(1) Servo responsiveness will change after vibration suppression operation.

(2) Before performing theilration suppression operation, please set the inertia ratio and gain parameters
correctly, otherwis@ can not be controlled properly.

5.6.2 Operation tools

AdJ#] ztdn;ent Operation tools Control mode| Operation steps Limitation
XinJeSevo 5.6.4 Vibration| All versions of PC
Adaptive mode Mechanical Suppression  (P(Q software support
Characteristic Analysi Position mod Software)
. XinJeServo 5.6.4 Vibration| All versions of PC
Auto-tuning : .
mode Mechamcgl . . Suppression  (P(Q software support
Characteristic Analysi Software)

Note: The firmware version of the drive is viewed through(J2

5.6.3 Vibration suppression (PC software)

1. open XinJeServo software, click mechanical properties;
2. click measure;

i Measure [iE-J ]

Measurement conditions

Neazurement model

Signal unit Electricity (%) - @ Current command Speed feedback
Original frequency Chz) 10 =

Terminal frequence (hz) 1000 N Current_instruction Current feedback
Signal Amplitude (rpm) 100 =

Total Time[(ms) S00 = Execute | | Cancel

e

3. set the measure conditions, then click execute;
4. select amplitude and phase;
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mechanical characteristics E

S open [ save U\ measure

Eia#iE | Amplitude|and phase filter widthA

13

20

-30 : : g g B : : i 5 5 i pointer

40 s : - L : : C ; 7] show
- o :

frequency 325 125
[ox] 60

70 amplitude ~53. 88

0 amplitude 5. 755

80

-100 + +
1 10.0 100.0 1000.0
[hz]

0
)
10

10 100 1000 1000.0
[hz]

5. set the filter width (to see resonance frequencies clearlgthnresonance frequency;
6. Notch parameters need to be set manually. Refer to 6.7.7 notch filter for details.

As an example, through the analysisntéchanical characteristics, the resonance frequency is 328 Hz, and
the third notch filter can be usethe parameters are as follows:
P269 = n.1000 PZ7 = 328

Note: In both adaptive and attianing modes, if mechanical characteristic analysis is useddtch can be
set manually. If there are multiple resonance points, the third to fifth notch canfigeiced in turn.

5.6.4 Vibration suppression (manual setting)

If the resonance frequency of the mechanical system is known, the vibration canitetedirby setting the

vibration frequency manually. Please configure the third to fifth notches. Thedrplarameters are detailed
in 5.6.5 notch filter.

5.6.5 Notch filter

Notch filter can suppress mechanical resonance by reducing the gain atia seeciéncy. After the notch
filter is set correctly, the vibration can be effectively suppressedtansetvo gain can be continuously
increased.

The principle diagram of notch filter is as follows:
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mechanical system
Amplitude frequency
characteristic
Mechanical resonance
frequency

»

I

I

I

I

I

| >
| frequency
I

I

I

I

I

A Notch
characteristics

frequency

Principlediagram of notch filter

The servo driver has five sets of notch filters, each with three parametehsfraquency, notch attenuation
and notch bandwidth. The first and second notches are set automatically, and the third, fourth and fifth are set
manualy.

The torque instruction filter and notch filter are in series in the system. As shown in the &tnwe the
switch of the notch filter is controlled by 2 and PZ/0.

e < P70 T T T T !
: corlltrol cor|1trol :
| e S Lo N
| | I | :
 Torque! | First Second Third :: Fourth Fith |[l| Torque
'nS”UCUOb Torque || notch notch notch ||, notch notch ||!|instruction
before,| | command fiiter > | fiter o | fiter o | fiter o | fiter || after filter
filter = fiter |1 | P2-71 P2-74 P2-77 | P2-80 P2-83 [ |1
| P2-35 || pP2-72 P2-75 P2-78 | 1| P2-81 P2-84 I|
| | P2-73 P2-76 P79 | 1) P2-82 P85 |||
| L oo T J
| ]
Parameter Meaning Default setting Change Effective
n. 111 First notch off NN .
n. 111 First notch on n. bl Anytime Atonce
n. 110 Second notch off . .
P2-69 n 111 Second notch on n. 110 Anytime At once
n. ol 1 Third notch off NN .
n. 111 Third notchon n. ol Anytime Atonce
n. 1l Fourth notch off n. 111 Anytime At once
n. 11 Fourth notch on
P270 — :
n. 110 Fifth notch off n iiol Anvime At once
n. I 11 Fifth notch on ) Ve
Parameter| Meaning Default setting Unit Range | Change | Effective
pP2-71 First notchfrequency 5000 Hz 50" 5000 | Anytime | Atonce
P272 First notch attenuation 70 0.1dB | 50° 1000 | Anytime | Atonce
P273 First notch bandwidth 0 Hz 0" 1000 | Anytime | Atonce
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Parameter, Meaning Default setting Unit Range Change | Effective
P2-74 Second notch frequency 5000 Hz 50" 5000 | Anytime | At once
P275 Second nath attenuatin 70 0.1dB | 50° 1000 | Anytime | At once
P276 Second notch bandwidtt 0 Hz 0" 1000 | Anytime | Atonce
P2-77 Third notch frequency 5000 Hz 50 5000 | Anytime | At once
P2-78 Third notch attenuation 70 0.1dB | 50 1000 | Anytime | Atonce
P2-79 Third notch bandvdth 0 Hz 0" 1000 | Anytime | Atonce
P2-80 Fourth notch fequency 5000 Hz 50" 5000 | Anytime | At once
P2-81 Fourth notch attenuatior 70 0.1dB | 50° 1000 | Anytime | At once
pP2-82 Fourth notch bandwidth 0 Hz 0" 1000 | Anytime | Atonce
P2-83 Fifth notch frequency 5000 Hz 50 5000 | Anytime | At once
P2-84 Fifth notch attenuation 70 0.1dB | 50° 1000 | Anytime | At once
P285 Fifth notch bandwidth 0 Hz 0" 1000 | Anytime | Atonce

Note:

1. In the adaptive mode, if the vibration is detected, the second notch filter will be automaticadiyrednf

2. Inthe autetuning mode, the second and fiiretches will be automatically configured if the vibration is
detected (the second notches will be preferentially opened when there is only one vibration point).

3. Whether in seldaptive or autduning mode, ithe mechanical characteristic analysisugd, it belongs
to manual setting of notches, please configure the third to fifth notches.
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5.7 Gain adjustment

5.7.1 Load shaking

The following causes cause load wobble:
1. The instruction is not snooth enoughwhen the load inertia is too large.

Countermeasure:

(1) Use position instruction smoothing filter-2%;

(2) Optimizing the instructions of the upper device to reduce the acceleration of the instructions;
(3) Replace the motor with greateeitia.

2. Sevo gain is too small, resulting in insdficient rigidity

Countermeasure:
(1) Increase the gain parameters and rigidity to enhance thdistotbance ability.

3. Insufficient rigidity of mechanism and equipment sloshing

Countermeasure:
(1) Reducing giam parameters;
(2) Optimize the instruatins of the upper device and reduce the acceleration of the instructions.

5.7.2 Vibration

The following causes cause machine vibration:

(1) Vibration due to inappropriate servo gain
Countermeasure: Reckl gain

(2) Mechanical resance point
Countermeasureéetting notch parameters manually or through mechanical characteristic analysis

5.7.3 Noise

In adaptive mode:
(1) Inappropriate servo gain
Countermeasure: Reduce the adaptive control bandwidthqP2

In autatuning mode:
(1) Inappropriate servo gain
Countermeasure: Under the mode of rapid adjustment, reduce the rigidity level.

Automatic Adjustment Mode: Reducing Model Loop Gaind®2

(1) Noise due to mechanical resonance
Countermeasure: Refer to/2 vibration
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5.8 Benefit adjustment application function

5.8.1 Model Ring Control

In selftuning mode, the system gains include those of the speed loop, position loop, and model loop, with

the model loop gain having a significant impact on servo respgaress. Whethe model dop is disabled,

the positon loop gain determines the servo response. When the model loop is enabled, the model loop gain
governs the servo response. Functionally, the model loop acts as a feedforward component in the driver
contrd loop.

The nodel loop tinction automatically tushoff when the auttuning mode is set to Soft, and turns on when

the autetuning mode is set to Fast Positioning or Fast Positioning (Control Overshoot).

selttuning mode

. factory . .
parameter meaning X revise | come hto force
setting
nA AL soft
. o at any . .
pP2-02 nAAA quick positioning nAA3a time immediately
nA A& | Quick positioning (overshoot contro

Selection of selfuning mode:

W P2-02.0=1: Softness
The method does not open the model loop gain, lem@perations soft, whch is suitable for the occasions
that the mechanical rigidity is insufficient and the responsiveness is not high.

Y P202.0=2: Fast positioning
The response of the parameters is the fastest, but the overshoot is not suppressed.

y  Fag positioning(control oveshoo} (P202.0=3):
The method has the advantage of fast response and can suppress overshoot.

loadtype

explain

locking-in range
on synchronizatior|

The adjustment is suitable for the lower rigidity mechanism such as the symah
belt meckanism.

leadscrew

Adjust for highrigidity mechanisms such as ball screw mechanisms. Select thit
if no corresponding mechanism is available.

fixed joint

The adjustment is suitable for rigid body system and other rigid mechanism.

selftuning mode

explain

soft

Apply a soft gain adjustment. In addition to gain adjustment, the notch fil
automatically adjusted.

quick positioning

Adjusts for positioning purposes. In addition to gain adjustment, it automa
adjusts the model loogain and nath filter.

quick positioning | The system performs overshd@e adjustments during positioning. In addition to
(overshoot control) adjustment, it automatically adjusts the model loop gain and notch filter.
. factory . .
parameter meaning : revise come into fore
seting

nAARD soft
P202| nAAZA quick positioning nAAA | atanytime| immediately

nA AA | Quick positioning (overshoot control
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model loop function switch

parameter meaning factory setting | revise | come into force
nAAGQ Model loop ¢osed
P2-47 nAARD atany immediately
nA AR Model loop open time

Using the DF3 series servo salhing mode as an example, with a 750W servo system operating at five

times the load inertia:

A Model loop function off (soft mode)

low rigidity, low response

high rigidity, mediunresponse

Speed Command

Load inertia ratio P@7:500%

Speed loop gain PQ0:200

Speed loop gain PA0:800

Speed loop integral PQ1:3300

Speed loop integral PA1:825

Position loop gairP1-02:200

Position l@p gain P102:700

Phenomenon: Running smoothly and responc
quickly

Phenomenon: Run jitter and slow response

A Enable model loop function (Quick Positioning or Quick Positioning (Control Overshoot))

low rigidity, low regponse high rigidity, low response high rigidity, high response

Speed Feedbaoi

Speed
Command

Load inertia ratio P®7:500%
Speed loop gain PA0:800
Speed loop integral PA1:825

Speed loop gain PA0:200
Speeddop integral PA01:330
Position loop gain RD2:200 Position loop gain RD2:700 Position loop gain R02:700
Model loop gain Pz219:300 Model loop gain Pz219:300 Model loop gain P219:4000
Phenomenon: Run jitter rad | Phenomenon: Runnin| Phenomenon: Smooth operati
slow response smoothly, but slow response | and fast response

(D

5.8.2 Torque disturbance observation

Speed loop gain PAG:800
Speed loop integral PA1:825

The above curve diagram only shows the parameter effect and does not re¢hesemal
running curve.

The disturbance observer detects and estimates the external disturbance torque of the system, and
compensates the torque command, which can reduce the influence of external disturtbecgeom and
improve the disturbamcresistance.

parameter meaning factory setting | revise | come into force
nAAQ disruptive observer shutdown _ _
P2-00 - nAARD servo bb| immediately
nAARD Enable the disturbance observg
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parametel meaning factory sefing unit Setrange | revise | come into érce
erturbation observe . at an . .
p2a1 | P ) 85 % ok 100 | 2 immediately
gain time

5.8.3 Gain Switching

m Version 3770 and later support gain switching.

factory

; unit revise | come into foce
setting

parameter meaning

N.AAAX: Gain switch function
0-SI terminal gain switching is
active (gain switching condition
P1-14.0| nA A X | parameters are not active)

1: Perform gain switching
according to the gain switching
conditions

2: Reserve

n.A XA: Gain swith condition

selection

0: First gain fixed
1: Switch using external Sl 0 - servo bb| immediatdy
terminals

2: The torque command is large
3: Speed command is large
P1-14.1| nA XA | 4: Speed commands vary
significantly

5: [Keep]

6: Large positional deviation

7: Position commad

8: Location complet

9: Actual speed is high

A: Position command + actual
speed

P1-15 gain switching delay 5 ms | servo bb| immediately
P1-16 gain switching level threshold 50 - servo bb| immediately
P1-17 Hysteresis Loop of Gain
Switching Level Theshold
P118 position loop gain switching time 3 ms | servo bb| immediately

30 - servo bb| immediately

Explain:

1) Gain switch wait time, which only applies during the process of switching from the second gain to the first
gain.
2) The definiton of "gain switching level thresholysteresis" is illustrated in the figure below:

Switching Level

Threshold Hystere§§\ i H
~N
Switching Level b M
Threshold 4 N,
Y L
0 Y
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3) "Location gain handover time" description:

4) Gain Switching Conditions

gain switching condition setting

relevant parameter

P1-
14.1

condit
ion

diagrammatic sketch

remarks

P1-15 — P1-17

X grade
wait threshold
time thr%shol hysteresis

first
0 |gain
fixed

of no
avail

of no

) f no avail
avail orno ava

termi
nal
switc
hing

Terminal

signal \ ON

OFF

Y

A
Y
A

2nd

Use GSEL sigals
for gain switching:
G-SEL signal
invalid, gain of
group 1

G-SEL signal is
valid, gain for the
second group

of no

) of no avail
avalil

valid

torque
2 |comm
and

Actual
Speed\
Wait Time

Hisxeresns —\ }4—»‘ Hysteresis

Torque
mmand
* A

T

f

Level‘ | |
I

I

Wait Time
-

Level

- bl
2nd Ist 2nd Ist

When the absolute
value of the torque
command exceeds
(level + hysteresis)
[%] during the first
gain plase, the
system switches to
the second gain.
When the absolute
value of theorque
command during
the last second gai
cycle was below th
threshold of
[level-hysteresis],
and the P115
sensor maintained
this condition the
system reverted to
the first gai setting.

valid
€ %(

valid

valid e

veloci
3 |V
instru
ction

Speed
Command
Wait Time

Hysteres is __»
7[—\ P—!ﬁreﬁ
Leve /1 \ r

444—444—44

lS[ ‘

When the absolute
value of the speed
command exceeds
(level + hysteresis)
[rpm] during the
first gain phase, the
system s\tches to
the second gain.
When the abolute
value of the speed
command during

the last second gai

valid valid valid
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gain switching condition setting

relevant parameter

Pl
14.1

condit
ion

diagrammatic sketch

remarks

P1-15 Prlijz P1-17
wait | .9 threshold

time thr%shol hysteresis

phase was below
(levekhysteresis)
[rpm], and P115
remained in this
state, the system
returned to the first
gain setting.

rate d
chang
e of
speed
comm
and

Level

| speed Command

Ra(iov Change

Wait Time

Level | |
Y

v

\ [ Tyseresih
| |

o

— e e
1st 2nd 1st 2nd 1t

When the bsolute
value of the speed
command rate
change exceeds
(level + hysteresis)
[10 rpm/s] during
the first gain
adjustment, the
system switches to
the second gain.
During the last
second gain aye,
when the absolute
value of the sped
command rate
change remined
below
(levelhysteresis)
[10 rpm/s] and
P1-15 maintained
this condition, the
system reverted to
the first gain setting

valid
€ 10rp

m/<

valid

valid € 10rpm/g

Speed
comm
and
high-l
ow
thresh
old
[Not
suppo
rted
yet]

Speed
Command
Hysteresis \

v / \Hysteresis

A
Level 4 4— — ~Excessive

ly

When the absolute
value of the speed
command exceeds
(levekhysteresis)
[rpm] during the
first gain phase, thg
system switches to
the second gain
phase. The gain
gradually adjusts
until the alsolute
value reaches (leve
+ hystereis) [rpm],
at which pointhe
gain fully
transitions to the
second level.
During the second
gain phase, when
the absolute value
of the speed
command falls
below (level +
hysteresis) [rpm],

the system initiates

valid

€ rpmg

valid

€ rpmg

of no
avail
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gain switching condition setting

relevant parameter

Pl
14.1

condit
ion

diagrammatic sketch

remarks

P1-15 Piéz P1-17
wait | .9 threshold

time thr%shol hysteresis

the fird gain phase,
The gain value ther
gradually adjusts
until the abselute
value reaches
(levelhysteresis)
[rpm], at which
point the gain fully
returns to the first
setting.

positi
on
deviat
ion

Speed

Command\
W\—

" . Wait Time
teresis .
S ‘ Hysteresi¢

- [ |
—r
\

Only in location
mode (other moes
fixed at gain 1)
When tte absolute
value of positional
deviation exceeds
(level + hysteresis)
[encoder units]
during the first gain
adjustment, switch
to the second gain.
When the absolute
value of positional
deviaton during the
last second gain
cyclewas below
(levekhysteresis
[encoder units], ang
the P115 state
remained in this
condition, the
system reverted to
the first gain setting

valid
Encoder
unit

valid
Encoder
unit

valid

positi
on
instru
ction

Position

Command\

Wait Time

>

2nd | 1st

Only in locdion
mode (other modeg
fixed at gain 1)
When the first gain
is applied, if the
position command
is not zero, switch
to the second gain.
During the second
gain phase, if the
position command
remains at zero for
the entie waiting
period P115, the
system wi revert to

the first gainstate.

of no

) of no avail
avail

valid
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gain switching condition setting

relevant parameter

14.1

condit
ion

diagrammatic sketch

remarks

P1-15 Prlijz P1-17
wait | .9 threshold

time thr%shol hysteresis

Locati
on set

Position
Comman

Wait Time
|

Position Completion!
Signal

Only in location
mode (other modeg
fixed at gain 1)

If the positioning is
not completed
during the first gin,
switch to the secon
gain.

If the positioning
completion staus
remains unchangeg
during the waiting
period P115 during
the second gain
phase, the system
will revert to the
first gain phase.
[Note] Set the
positioning mode
for detection
completion
according to P01

of no

) f no avail
avail ofno ava

valid

actual
veloci

ty

Speed

Threshold  Eeedbadi

Hysteresis Wait Time | oyer
|

I Threshold

i nnaill A
wndt /) —— NN —

\
\ \

R —
1st |

-
2nd [T st

Only in location
mode (other modeg
fixed at gain 1):
When the absolute
value of the actual
speed exceeds (ley
+ hysteresis) [rpm]
during the first gain
adjugment, the
system switches to
the secaod gain.
During the last
second gain cycle,
when the absolute
value of the relative
speed remained
below the thresholq
(levelhysteresis)
[rpm] and P15
maintained this
condition, the
system reverted to
the first gainsetting.

valid

€ rpmd

valid

€ rpmd

valid

positi
on
comm
and+
actual
speed

With No Command Pulse
Command Continuous Delay Time

First Gain at| Pulse [ Second Gain econd Gainj
Rest During During
Operation Stabilization
|Actual Speeti< (Switching Level Switching
Hysteresiy

|Actual Speefi<Switching Level

Near Res(Speed
Integral Only -
Second Gaith
First Gain for
Others

JActual Speefi<(Switching Level Switching
Hysteresiy

Only in location
mode (other modes
fixed at gain 1):
When the first gain
is applied, if the
position command
is not zero, switch
to the second gai
During the second

gain phase, the

valid

€ rpmd

valid

€ rpmd

valid
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gain switching condition setting relevant parameter
P1- | condit . . P Z;La%:i?a el
141! ion diagrammatic sketch remarks wait threshol threshol_d
time d hysteresis

system maintains
the secondain
setting when the
position command
is O for the duration
of P1-15.

When the position
command is 0 and
the waiting time
P1-15 is reached, if
the absolute value
of the actual speed
is below(hysteresis
level) [rpm], the
speeditegral time
constant remais
fixed at the second
speed loop integral
time constant
(P1-06), while the
system returns to
the first gain setting
If the actual speed’
absolute value fallg
below (hysteresis
level) [rpm], the
speed integral also
resets to th first
speed loop integral
time constant
(P1-02).
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6 Alarm

6.1 Alarm code list

Hi stori
The colunn

cal
t hat

camoaot be cleared.

recor d: an means
can be tcd etahedal

aram

t hat

hi storical

Property
Whether Servo
Alarm code | Alarm . C power onis| status
type code EelEiriiey Hrlg(t:%rrlggl g:grgg needed to when
clear the | alarming
alarm
0 | E-010 | Firmware version not matc 3 3 Yes Servo
enable
. Servo
3 | E-013 | FPGA loaling error 3 3 Yes enable
5 | E-015 | Program operation error 3 3 Yes Servo
01 enable
Servo
6 | E-016 | Hard error 3 3 No enable
L Servo
7 | E-017 | Processor mning timeout 3 3 Yes enable
Servo
9 | E-019 | System password error 3 3 Yes enable
. Servo
0 | E-020 | Pammeer loading error 3 3 Yes enable
1 | E-021 | Parameter range over limit 3 a No Servo
enable
2 | E-022 | Parameter conflict a a No Servo
enable
3 | E.023 Sampling channel settin 3 3 Yes Servo
error enable
02 Servo
4 | E-024 | parameter lost a a No
enalbe
E-025 | Erase FLASH error ~ ~ Servo
5 a a No
enable
E-026 | Initiaization FLASH error ~ ~ Servo
6 a a No
enable
8 | E-028 | EEPROM write in error a a No Seno
enable
03 0 | E-030 | Bus voltage overvoltge a a No Servo off
Bus voltage under voltage x x Servo
: a a No
Low grid voltage enable
0 | E-040 Bus voltage under voltage
Bus voltage undervoltagg x
) 3 a No Servo off
04 caused by power failure of
driver
1 | E-041 | Driver power down 3 a No Servo
enable
3 | E-043 Bu; Voltage  Charging a a No Servo off
Failure
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6 Alarm

Property
Whether Servo
Alarm code | Alarm : L power onis| status
type code Eplineiiey Hr':é%rr'ggl g:grgg needed to when
clear the | alarming
alarm
. Three phase voltage inpu ~ ~
4 | E-044 phase loss a a No Servo off
0 | E-os0 | Module temperature too 5 5 No Servo
high enable
. ~ ~ Savo
06 1 | E-061 | Motor overheating a a Yes enable
3 | E-063 Thermocouple disconeéon 5 5 No Servo
alarm enable
08 0 | E-080 | Overspeed alarm a a No Servo off
Analog Tref . ~ Servo
09 2 | B092 Zero-Calibration Over limit a a No enable
Analog Vref ~ ~ Servo
3 | E-093 Zero-Calibration Over limit a a A emble
10 o | E-100 | EXcessive positior 5 5 No Servo
deviaton enable
External uvw Short
11 0 | E-110 | Circuit Discovered in a a No Servo off
SelfInspection
13 0 | E-150 | Power cable disconnection a a No Servo off
1 | E161 Driver thermal powel A A No Servo
16 overload enable
. . . . Servo
5 | E-165 | Anti-blocking alarm a a No
enable
20 o | E-200 Regenerative resistan( 5 5 No Servo
overload enable
0 | E2220 Communication error 0 5 5 No Senvo off
absolute servo encoder
1 | E-221 | Too many CRC errors i 5 A No Servo off
encoder communicatio
2 | E-222 Absolute vale servo encode 5 5 No Servo off
22 battery low voltage alarm
3 | Eopg | Absolute  value  serv 5 5 No Servo off
encoder data access alarm
Power on encoder muiturn ~ ~
7 | E-227 signal data error a a No Servo off
8 | E-o28 Absolute Servo Encodd 5 5 No Servo off
Value Overflow
0 | E-240 | Timing error in fetching 3 No | Servo off
24 encoder pdaton data
1 | E241 Encoder reponse data 5 5 No Servo off
error code
0 | E-260 | Over range alarm a a No Servo
enable
1 | E-261 Overrun signal connectio 5 5 No Seno
error enable
26 E-262 | Control stop timeout a a No Servo off
4 | E-264 | Excessive vibration a a No Senvo
enable
5 | E-265 | Motor vibration too large a a No Servo
enable
o | E-280 Failed to access motq 5 Yes Servo off
28 parameters
E-281 | Error writing datato encoder a Yes Servo off
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6 Alarm

Property
Whether Servo
Alarm code | Alarm : L power onis| status
type code Eplineiiey Hr':é%rr'ggl g:grgg needed to when
clear the | alarming
alarm
EEPROM
0 | E-310 | Motor powermismath 3 3 Yes Servo off
1 | E-311 | Motor code missing a Yes Servo off
2 | E:312 Reading motor parameter 5 Yes Servo off
damaged
Encoder software versio ~
a1 3 | E-313 mismatch a 3 Yes Servooff
Encoder software version n .
4 | E-314 supported a 3 Yes Servooff
Unable to read valid motg ~
5 | E-315 parameters a 3 Yes Servo off
Reading motor code i ~
6 | E-316 inconsistent with setting cod d E Yes Servo off
Interruption of datg
85 2 | E-852 | interaction with CANopen a a No Servo off
master station
6.2 Analysisof alarm types
DF3E alarm code format isE X T , i XX0 means maitype.type, Al 0 means
Main | Sub _ :
Code Description Reasons Solutions
type | type | >
Flrm_vvare Downloaded firmwarg Please contact thegant or the
0 E-010 | version .
. version error marufacturer
mismatch
FPGA loading program damaged| Please contact the agent or {
3 E-013 .
error device damaged | manufacturer
(1) Program damage
FPGA  Acaess| (2) Device damage | Please contact the ageat the
4 E-014 .
error (3) saious external manufaturer
interference
5 E-015 Program running Program damage Please contact the agent or f{
01 error manufacturer
program daraged Check the input voltage
hardware damageq hetherthe i hasis Missi
6 E-016 | Hardware error Excessive intensity * etherthe input phases missing
1 or the supply voltage is too low
of extenal
: Contact agent or manufacturg
interference
Processor
7 E017 | Running Program damage Please ontact the agent or th
: manufacturer
Timeout
9 £-019 Systempassword Program damage Please contact the agt or the
error manuacturer
Re-energizing can restore defal
Parameter Failure of paramete parameters, if therer@ repeated
0 E-020 . .
loading error self-checking problems, please contact the ag
or marnufacturer.
02 .
Parameter rang S.a“.”g values a not
1 E-021 o within the prescribeq Check parameters and reset the
beyond limit range
2 E-022 | Parameter Conflict of TREF or| P0-01=4, P300 set to 1 will alarm

200



6 Alarm

|- ST Code Description Reasons Solutions
type | type
conflict VREF Function
Setting
. Error  setting  of
Samplng custom otput trigger
3 E-023 | channel setting 99 | Check that the settings are corrg
channel or  datg
error o
monitoring channel
Low voltage of powel Q) show_ E024 mmediately aftef
4 E-024 | parameter lost fid power failure
9 (2) Resetting parameate
E-025 Erase @ FLASH Abnormal_ paramete please contact the agent or f
5 preservation  durig
error : manufacturer
power failure
E-026 Initialization Power supply please contact the agent or {
6 instability of FLASH
FLASH error chip manufacturer
8 E-028 | EEPROM write| Voltage instability or| Please contact the agent or t
in error chip abnormality manufacturer
DF3E rded input power voltage i
Hiah voltage of bowe DC48V. If the voltage fictuation
ri% 9 P is lamge, it is recommended to u
9 the correct voltage source a
regulator.
(1) connect external regenerati
resistor the resistor details pleas
refer to chapter 1.4.148V: bus
. voltage UB05=73discharge startq
Bus voltage| Excessive loac U0-05=60discharge ends)
U0-05 is higher moment of  inertia (2) Increasing Acceleration arn
than the actug (insufficient Deceleration Time
03 0 E-030 | preset threshold regeneratiorcapacity) (3) Reducing load inertia
gSV | M‘f ('m/:r (4) Reduce starstop frequency
(l%’_%ys OE(S: 3 S/ (5) Replacement of larggrower
drivers and motors
Check the regenerative resist
Brake resistanc{ and replace the extmal resistor
damage or excessiy with the appropriate resistan
resistance value value. See chapter 1.4.1 for t
selection of the external resistor
Accelerat!on _ang Extending  Acceler&an and
deceleration e is Deceleration Time
too short
Check the power grig
fluctuation. F the voltage
low voltage of powel fluctuation is large, it is
grid when normal recommended to use voltag
power on regulator
Bus voltage Replacement of transforme
U0-05 is lower with larger capacity
thanthe actual Instantaneous powed Re-energize after voltag
04 0 E-040 | preset threshold,| failure stabilization

48V Power
Supply Machine
(U0-0501 § VvV

Hardware Fault of
Driver Internal
Sampling Circit

The value of servo DC + DG
incoming line is measured by D
gear of multimeter, and the norm
value is 48V. If the power suppl
voltage is normal, monitor U05in
servo bb state, the voltage measu
by multimeter  UO0-05, the servg
driver is faultyand needs to be se
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6 Alarm

Main

Sub

Code Description Reasons Solutions
type | type
back for maintenance.
1 E-041 géxre]r power Driver power off Check the power supply
Ig;)r\i/é Vo\l/f/?lge?] ofﬁg\r/vn(]a; low voltage of power gd when
normal power on
3 £-043 Bus Vpltage_ power on : .
Charging Failure When the driver is on, please p
Hardwae damage attention to whether there is rel
actuation sound
Three phase Three phase inpy
4 E-044 | voltage input power supply is lack| Check the power supply
phase loss of phase
Reconsider the capacity of th
motor, monitor the U2 torque
Running under heav during operation, whether it is i
Module load for a long time the value of more than 100 for
temperature is long time, if yes, pleasehose the
too high largecapacity motor or loaq
0 E£-060 (Module reduction.
temperature (1) Enhance ventilation measur
U-06 ©® 90 to reduce ambient temperature;
alarm, U0 6  § Excessive ambient | (2) Check whether the fan rotat|
06 703 Warning) | temperature when the servo is enabled; wh
the module temperature -Qb
0O 435, thefan opens.
Fan damage Replace the fan
Alarm  when motor . Check whether the motor fg
L is abnormal
1 E-061 | Motor overheat | temperature is highg
than 95 Contact the manufacturer f
technical support
Thermocouple | The mdor  false Check t_he.external thermocoug
. . . . connection;
3 E-063 disconnection | opening detection an .
alarm disconnection alarm S_h|eld . thermocouple
disconnection alarm: P§9.1 =1
Check if the driver U30 is
identical with the motor code (
Motor code not match the motor label (thg number aft
MOTOR CODE), if not, pleas
Overspeed change to the same one, th
(actual power on again.
P3-21/P322) Inspection of motor UVW wing,
The maximum | UVW wiring error need to be connected in phase
08 0 E-080 | forward speed is sequence.
P321 and the (1) The maximum speed lim
maximum value P321/P322 was reduced.
revesse speed is (2) To confirm whether thg
P322. Motor speed too fast external force makes the mot
P rotate too fast, whether the pul
input frequency is too high, dn
whether the electronic gear raf
is too large.
Overspeed (1) Check the encoder cable
(actual change a new one
08 0 E£-080 P321/P322) Encoder fault (2) Set the servalriver to BB

The maximum
forward speed is
P321 and the

state and the driver to -W0.
Rotate the motor shaft slowly &
hand to see if the value of-1D
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6 Alarm

Main

Sub

Code Description Reasons Solutions
type | type
maximum changes normally, increasing
reverse speed is one direction and decreasing
P3-22. one direction (0999 cycle
display).
Parameter setting When the act.uallspeésjlarger than
P3-21/P322, it will alarm.
Analog Tref| Analog Zero Please correct zero without anal
2 E-092 | Zero-Calibration | Calibration Operatior|
o voltage
09 Over limit Error
E-093 | Analog Vref | Analog Zero Please correct zero without anal
3 Zero-Calibration | Calibration Opeation
o voltage
Over limit Error
In  position control,| (1) Observe whether the motor
the difference blocked or not.
10 0 E-100 Position  offseff between the givel (2) Reducing the given speed
too large position and the actug position;
position exceeds th| (3) Increase the deviation pul
limit value. limit PO-23.
Check if the dver U3-00 is
identical with the motor code of
Not match the moto| the motor labk(the number after
code MOTOR CODE), if not, please
change to the same one, then
power on again.
Inspection of motor UVW wiring
UVW wiring error need to be in phase sequel
(brown U, black Vblue W)
(1) Measure whether the UWVV
phase resistance of the motor
balanced. If the phase resistarn
is unbalanced, replace the moto
(2) Measure whether there is sh
circuit between UVW and PE ¢
Driver UVW Output| the motor. If there is short circui
Short Circuit or Motor| replace the motor.
External  UVW Failure (3) Measure the driv_er side U_V\/
Short Circuit output through multimeter (diod
11 0 E-110 gear), black pen P+, red pen

Discovered in
SelfInspection

measure UVW,; red pen-Pblack
pen to measure UVW; if anyor
is 0 in 6 groups of value, repla
the diver.

Load part is blocked

It is suggested that the mot
should be operated on an emj

shaft to eliminate the loa
problem.
High-speed stasstop | Increasing  Acceleration  an

instantaneous alarm

Deceleration Time

Encoder problem

(1) Checkthe encoder cable ¢
change a new one

(2) Set the servo driveto BB
state and the driver to -W0.
Rotate the motor shaft slowly K
hand to see if the value of-1D
changes normally, increasing
one direction and decreasing
one direction (80999 cycle
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6 Alarm

Main
type

Sub
type

Code

Description

Reasons

Solutions

display).

13

E-150

Power cable
disconnection

Any phase ilJVW of
driver, cable or moto
broken

Disconnect the power supply

the driver and check th
connection of the power cable.
is suggested that the multimet
be used to test the condition. &ift
eliminating the errors, the drive
should be reenergized.

16

E-161

Not match the moto
code

Check if the driver U30 is
identical with the motor code (
the motor label (the number aft
MOTOR CODE), if not, pleas
change to the same one, th
power on again.

the etual
torque

Overload,
operating
exceeds rate
torque, and
continuous operatio
for a long time.
(Monitor U002 to
check the actug
operating torque. |
the motor is in norma
operation, it will not
jam or jitter. If the
U0-02 is longer thar
100, it wil be
consdered impropel
selection  of the
motor.)

the

Increase the capacity of drive
and motors. Extend th
acceleration and deceleration tir|
and reduce the load. Monitor th
U-00, whether it is running ver
speed.

Driver  thermal
power overload

Mechanisms
impacted,
weighted
distorted.

are
suddenl
and

Eliminate mechanical distortior
Reduce load

action when
brake is no

Motor
motor
opened

Measure the voltage of the bral
terminal and decide to open t
brake.

It is suggestedo use servo BK
signal to control the brake lock.
it is not servo control, attentio
must be paid to the timing (
brake opening and motor action.

Wrong wiring  of
encoder cable, powsg
cable or broken wirg
or loose pin of
connector plug

Check the UVW connection of
power cable to see if there is an)
phase sequeee error.
The multimeter is used to measy
whether all the encoder cable ar
on. Check whethethe plug is
loose, for machine vibration,
whether the plug has shrinkage
pin, virtual welding, damage.

In multiple
mechanical  wirings
incorrect connectio
of motor cable to
other shafts leads t

incorrect wiring.

Detection of servo wiring, th
mota cable, encoder cable &
correctly connected to th
corresponding shaft.

204



6 Alarm

|- ST Code Description Reasons Solutions
type | type
Poor gain adjustmer
results in  motor
vibration, back ang Readjustment of gain parameter
forth swing and
abnorménoise.
There are servocross test o
motor empty shaft on site, Fil
trial operation, FA00 jog run can
Driver or  motor| not rotate uniformly;
hardware failure; Replace the new driver or mot
and send the malfunctianachine
back to the manufacturer fq
repair.
(1) Eliminate the factors Q@
mechanical distortion. Redu
Anti-blocking load
(2) Measure the voltage of th
alarm . . | brake terminal and determine t
Judging that the | (1) Machinery is| o004 of the brake;
curentmotor | impacted,  suddenl} | %o g ooested to use servo B
output torque is | becomes heavier an p, ..o signal to control the bral
greater than dZ'StS\r/fd' he brake of 1ok If it is not servo control
s | E16s P3-28/P329 gh()'—,\ n?c?ttore irsa en(c)n attention must be paid to t
(internal timing of brake opening an
forward/reverse openeg, the  motg it acton.
torque limit), and| MOVES, (3) Monitor the actual outpy
the time reaches| (3) The paramete .00 range of UD2 and chech
PO-74 (unit ms), | setting S| whether the setting of P28R29
and the speed is| unreasonable. torque limit is reasonable. (Afte
lower thanP0-75 version 3760, the output torqy
(unit 1 rpm). limit setting parameters of an
locked rotor alarm are P38 and
P339
High Voltage
Fluctuation in Powel| Stable the input voltage
Grid
Selection off Replacement of higher pow
regenerative regenerative resistors (refer
resistance is too smal chapter 1.4.1)
. 'g‘ggg::rr::;grq timeanic‘ Extending ~ Acceleration  an
Regenerative 1 Deceleration Time
20 | 0 |E200 |resistance too short
overload The value of servo DC + DC-
incoming line is measured by D
gear of multimeter, and the norm
value is 48V. If the power suppl
Hardware damage voltage is normal, monitor U05 in
servo bb state, the voltage measu
by multimeter  UO0-05, the servg
driver is faulty and needs tme sent
back for maintenance.
. Check if the motor matches
Motor matching error
Communication correctly
f absolute Check whethethe value of U4
22 0 E-220 |CSMOrora increases rapidly. If  yesthe
servo encoder | Unconnected encodg S i
encoder circuit is

cable or poor contact

disconnectedisconnect the
power supply of the driver, cheq
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6 Alarm

'\tlﬁ'g ;:2 Code Description Reasons Solutions
the connection of the encod
cable, if there is cable loosenin
it is recommended to use tf
multimeter to test the condtion
condition; after eliminating errors
poweron again
Hot  plugging is  strictly|
prohibited, and special cables ¢
required for tank chains.
Check whether the value of Li®
and UB54 increase. If yes, the
Received encoder dal encoder is interfere@&ncoder
errors, and the nuiper | wire and strong power do not
of errors exceeds th havethe same pipeline wiring;
number of error retrief install filter on servalriver power
of encoder regters| input side; encoder wire sleeves
P0O-56 magnetic ring; shidown welding
machine type of equipment with
large interference
The received encodg
Too many CRO data is wrong and th . .
1 E-221 | errors in encode number  of errors Encoder intefiered, isolate
communication exceeds thevalue in| interference source
encoder error retn
number register RB6
Please replace the battery wh
Battery Voltage in keeping the'pow.er supply ON
Battery Box of the servo driver in order to avo
Encoder cable is led Fhe error of encoder _positig
than 2. 75V information. Battery specification
' No.5 Dbattery, 3.6V (mods
CP-B-BATT, CPT-B-BATT)
(1) When the absolute valu
motor is powered off, the memo
Absolute  valud position a&cpends on the battery ¢
the encoder cable. Once t
servo  encode J
battery low e_ncoder cable and the motor &
2 E-222 voltage alarm disconnected, f[he power  supf
(can shield this can not be carried out, v will
alarm) Ieaq_to the loss of_ thg curre
Power on alarm fo| positionof the motor, it will alarm
new machine 222. Please set FD=1 to clear
the alarm, it can be usg
normally.
(2) The alarm can be shielded
using PO79. When P&79 is set to
1, it will be used as a singleop
absolte value motor, and th
current position will nb be
remembered when power off.
Egtigg/ego;?sbfot l\j\gg W Please use encoder cable w
Data accesy for multi-turn absolute tgattery ba;
alarm of aolute| motor Y Powe_r off and power on aga
3 1 E223 | ale servd Generally, it is the (the driver paal = shall be
encoder problem of the completely off). If the alarm

encoder itself, or th¢

power supply of the

cannot be removed, plsa contact
the agent or manufacturer
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6 Alarm

'\tlﬁ'g ;:2 Code Description Reasons Solutions
encoder is unstable
Abnormal power on
of main control chip
of muti-turn absolute
value servo encoder
ADC sampling is oul
of range, some
resistance an
capacitance  device
have problems or th
signal consistency @
magnetic sensor g
poor
Power on Generally, it is le
encode  multi problem . of  the In the_ case of no batter
7 E-227 wm signal datg encoder itself, or thg unpluggl_ng the encoder cable m
error power supply of thg cause this alarm.
encaler is unstable
The motor runs in oM & set F106 = 1, clear the
Absolute  valug direction absolute encoder's rﬁultiple turns
8 E-228 | servo  encode| continuousy, the| & - 1
value oveflow encoder data value | " .Set PO79 = 2, the alarm can b
too large, overflow | Shielded.
. h b 1 W Restart driver
\(/:vonszcitivrl:une]rrirrsoi Y Check the arrangement
Timing error in| encaler data updat transmission cables to ensure t
. : the strong and weak current a
0 E-240 | fetching encode| sequence is great{ .
" . wired separaly.
position data than the value in P68 | . . .
v CPU timer | ¥ H.Igh current equipment i
fluctuates supplied separ_aly..
24 Y The grounding is good.
i W Check the arrangement (¢
The rece'VEd encods transmission cables to ensubat
Encoder databls Wror}g and trl the strong and weak current g
1 E-241 | responding number — O Errors wired separately.
datascramblin exceeds the value i Y High curent equipment i
9 | encoder error retry '9 quip
number register RB6 supplied separ'atel.y.
¥y The grounding is good.
dO(:t(Zrc,rtue r:j S'%T%' Wt?] _If you do not want to alarn
0 E-260 | Overrange alarm overrun processing immediately when the overru
mode was configure oceurs, - you - can changahe
to alarm overrun signal processing mode
(1) When the motor ig
in forward rotation, it
encounters reverse
1 E-261 Overrun signal overrun signal. _ Check oveirun signal conn_ectior
26 connection error | (2) When the motor iy and oveirun terminalallocation.
in reverse rotation, i
encounters  forwary
overrun signal.
g; zgzsﬁxiéﬁgl?o( (1) Reduce inertia or use bra
Control stop| shat motor; . .
2 E-262 timeott (3) The setting of (2) Increase the stop timeout tin

braking torque is tod

small.

P0-30;
(3) Increase braking torque 32.
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6 Alarm

Main
type

Sub
type

Code

Description

Reasons

Solutions

E-264

Excessive
vibration

(1) Oscilation causeq
by external forces

(2) Load inertia is
large and the settin
of load inertia ratio ig
wrong or the gain is
too small, which lead
to the oscillation of
positionng.

(1) Check the source of external
force to see if there are any
problems in mehanical
installation;

(2) Increase the servo gaio
improve the antdisturbance
ability;

(3) Acquisition speed curve
analysis; When the first three
peaks are convergencelftea
pulse instruction completed (0.87
| first peak | > | second peak | an
0.8* | second peak | > | third pea|
), the driver shald not alarm,
which can adjust the relevant
threshold.

When the first three peaks spee
are not less than 300 rpm for thr
consecutive times after the
completion 6 the pulse
instruction, the driver will arm.
(4) Contact manufacturers for
technical spport

E-265

Excessive moto
vibration

Mechanical vibration

Check the motor installation

28

E-280

Failed to read
motor @rameterg

Request to
EEPROM failed

rea

On the premise that the driver a
motor are matched and can
used together, read the aah
shielding position of moto
parameters through F8B, and se
the motor code correctly

E-281

Error writing
data to enader
EEPROM

Request to  writg

EEPROM faled

On the premise that the driver a
motor are matched and can
used together, read thalarm
shielding position of moto
parameters through F8B, and se
the motor code correctly

31

E-310

Power mismatch
between  driver
and motor

Such as 750W drive
with 200W motor

Match the correct motor na
driver, and use it after setting tf
motor coa correctly

E-311

When the moto
code is read
automatically,
the motor
parameter is 0

Motor code not set

On the premise #t the driver ang
motor are matched andan be
used together, read the ala
shidding position of moton
parameters through F8B, and set
the motor code correctly

E-312

Reading  motof
parameter ig
damaged

Parameter CR(

verification failed

On the premis that the driver an
motor are matchedind can bg
used together, read the ala
shielding position of moto
parameters through F8B, and se
the motor code correctly

E-313

Encoder softwarg
version
mismatch

Encoder software
version mismatch

Update diver firmware to
maximize current moto
parameter performance

Read the alarm shieldin
position of motor paramete
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6 Alarm

|- ST Code Description Reasons Solutions
type | type
through p@53, and set the motq
code correctly. At this time, th
motor parameters are in i
driver, which can work normally
but may &ect some performance
Motor code doeg Egé?gr?ris hi hﬁg(rj\{[vr?g Contact  the manufacturer
4 E-314 | not match| = g technical support to update ti
. driver firmwale . :
software version . driver firmware
version
When the moto On thepremise that the driver ar
code is  read motor are matched and can
. Read the motor cod| used together, read the ala
5 E-315 | aubmatically, . . -
isO shielding position of moto
the motor
. parameters through PEB, and se
parameter is O
the motor code correctly
Check U300 and motor label.
If the two values are the san
The auto read motg change P£B3 motor code oret
Auto-read codg code is inconsister] PO-33 to 0 to read motor cog
6 | E-316 : ) -
error with the motor code| automatically;
set in PE33 If the two values ardifferent,
contact the manufacturer f
technical support
Check whether the CAN
network wiring is disconnected (¢
damaged;
. . Check whether the CANope
Interruption of| Communication master station is nowered down:
85 2 E.852 data interaction interruption  betwee After ensurinp that there is7n
with  CANopen| master  and  slav roblem with t%e wirin first
master station station P 9,

power off and restart CANope
slave station, and then poweff
and restart CANopen mast
station.
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Appendix

Appendix 1. Group P parameters

Modification and effective:

jun ) S | i ! s 1

30 means
40 means
600 means
HOO means

m o ehvio ORFfFiamd gakevetieet at orxe.
modi fying
mo dvbo ORF iarmd tpkewffeet whesweer on again.
mouhe fgndgt akgteffect

anyti me

and

t ake

when

t he

ef fect

mot or

at

on.

does

For parameters s@t hexadecimal system, the prefix "n." is added to the setting value to indicate that the

current setting value lsexadecimal number.

Composition of parameters:

PO-XX:

PX-XX=n. X X X X

PX-XX.0
PX-XX.1
PX-XX.2
PX-XX.3

Paramete

Function

Unit

Default valie

Range

Effective

Suitable
mode

Referenct
chapter

PO-00

Control mode
0-General mode
1-Bus mode

P0-01

Control mode 1

1- Internal Torque Mod
3- Internal speed Mode
5- Internal Location
Mode

6- External Pulse
Position Mode

7- External Pulsepseed
Mode

1/35/6|7

4.1.1

P0-02

Control mode 2 (ditto)

1~-10

1[3pl6|7

411

P0-03

Enabling mode

0-not enabled

1-10 enable
2-Software Enablation

0-~-3

1/35/6|7

422

P0-04

Rigidity grade

0~63

1/3|5(6|7

53.3

P0-05

Definition of rotation
direction

0- positive mode
1- negative mode

0~1

1/3|5(6|7

423

PO-07

First inertia ratio

1%

1500

0~50000

1/3|5(6|7

5.2.1

P0-09.0

Forward Direction of
Input Pulse Instruction

O-Forward Puls

0~1

6|7

432
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Paramete

Function

Unit

Default vatie

Range

Effective

Suitable
mode

Referenct
chapter

Counting
1-Reverse Pulse

Counting

P0-09.2

Input pulse command
filter time

6|7

4.3.2

P0-09.3

Predistibution of input
pulse command filter

6|7

4.3.2

PG-10.0

0-CW/CCW
1-AB
2-P+D

6|7

4.3.2

PG-11
PG-12

Number of instructio
pulses per cycle

0: Hectronic gearatio
Norn-0: Number of
command pulses
required for motor
rotation

1 pul

10000

0~99999
99

5|6

43.1.1

PO-13

Electronic Gear
Numerator

0~65535

56

43.1.1

PO-14

Denomnator of
Eledronic Gear

0~65535

56

43.1.1

PG-15

Pulse frequency
corresponding to rated
speed

100Hz

1000

1~100@

4.4.3.2

PO-16

Speed command pulse
filter time

0.01msg

100

0~10000

4.4.3.3

pulse
offset limit

pulse offset limit

0.01
turn

2000

0~65535

56

4.3.1.6

P0O-24

Type selection of
discharge resistance
(version 3640 and befor
0: built in

1: external

Power protection mode
of discharge resistance
(version 3700 and later)
0 - cumulative discharge|
time

1 - average power mode
2-average powemode 2

1/35/6|7

4.2.6

P0O-25

Power Value of
Discharge Restance

100

1~65535

1/3|5/6|7

4.2.6

P0O-26

Discharge resistance
value

80

1~500

1/3|5/6|7

4.2.6

P0O-27

Servo shutdown tk
enable stop mode
O-Inertial Operation Stg
2-deceleration stop

0~5

113156171

424

P0-28

Servo Overrun  Std
Mode

(P0-28.0)
0-deceleration stop 1
1-Inertial Stop
2-deceleration sip 2
3-Alarm Stop
Overtravel alarm shield

switch (P028.1)

0~3

0~1

1/3[36]7

4.2.4
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Paramete

Function

Unit

Default vatie

Range

Effective

Suitable
mode

Referenct
chapter

0-not shield the alarm
1-shield the alarm

P0O-29

Servo Alarm Stop Mod
O-Inertial Operation Stq
2-deceleration stop

0~2

1/3|5/6]7

424

P0-30

stop timeout time

1ms

20000

0~65535

1[3/36/7|

4.2.3

P0O-31

Deceleration stop time

1ms

25

0~5000

W [ (W

1/3[5/6|7

4.2.3

PO-33

Set the motor code

O~ffff

O«

1/3|5/6|7

4.7

P0O-53

Read motor pameter
alarmshield bit

0-not shield alarm
shield alarm

0~1

O«

1|3|5/6]7

P0-69

Fan switch P0-69.0)

0- Turn on the fan whe
the temperature greate
than 43 and turn off
the fan when less than
423 (hysteresis 3)

1- Turn on the fan afte
enabling, tun off the fan
when not enabling
Large motor
thermocouple break alal
shield switch (P89.1)
0-shield thermocouple
disconnection alarm

1-thermocouple
disconnection

0~1

1/3|5/6|7

PO-74

Blocking alarm time

ms

0~5000

an

1/3|5(6[7

4.8.1

PO-75

Blocking alarm speed

rpm

50

5~9999

an

1/35/6|7

481

P0O-79

Absolute Encodg
Battery  Undervoltag
Alarm Switch (firmwar
version 20160304 a
later)

O-used as absolute valug
encoder

1-1-used as incremal
encoder

2-used as absolute valug
encoder, ignoring multi
turn overflow alarm

0~2

1/35/6|7

47.1

P0-80

Thermal Power Protecti
of Motor

O-current protection
1-Average Therm
Power Protection
2-Analog Thernal Power
Protection

0~2

1/3|5(6|7

P0O-92
P0-93

32-bit electronic gear rat]
numerator.
take effect when RQ1

P0O-14 is 0. PE2*1 +

1~9999

1~65535

56

43.1.1

212



Appendk

Paramete Function Unit Default valie Range | Effective Sl [RaisiEne,
mode | chapter
P0-93 *10000
32-bit electranic gear rati 1~9999
denominator.
P0O-94 )
take effect when RQ1 - 1 3 5|6 4.3.11
P05  Ibo14is 0. Pe9a*1 + 1~65535
P0-95 *10000
P1-XX:
. . . Suitable |Reference
Paramete Function Unit | Default valug Range | Effective mode chapter
P1-00 First speed loop gain|0.1Hz 65 10~20000 a 1/3|5|6|7 5.5.3
Integral Time Consta _ x
P1-01 of the First Speed Lo 0.01m; 9794 15~51200 a 1|3|5]6|7 55.3
P1-02 First positionloop gain 0.1/s 65 10~20000 a 1[3]5|6]7 5.5.3
prio  [oPeedfeedforward | 4., 0 0~300 a 5/6]7 -
gain
pr11  [oreedfeedforward ) o) 50 0~10000 | & 5(6(7 i
filter time
Speed Instruction Filt
Selection
P1-22 %’I'erft order low pas 0 0~1 3 3|7 4414
1-Smooth Average
Filter
P1.23 ;&eeed instruction filte{ ; ; \J 0 0-65535 | 3 37 4414
Position command
acceleration and
P1-24 deleration filtering 0.1ms 0 0~65535 H 5|6 4.3.1.7
time
p1ps  |PoSitioninstruction 4 4 J 0 0~65535 | U 506 43.1.7
smooth filter time
P2-XX:
Paramete Function Unit | Default value| Rang | Effective SUIEISS | [MEreiees
mode chapter
Disturbance observ
switch
P200.0 |"Scr - 1 0~1 3 1|3|5/6/7| 5.1.4
1- ON
Adaptive mode switch 0
P201.0 |0-OFF - 0~1 0 1]3|5|6|7 -
1-ON
Adaptive level
P201.1 |0-high respoee - 1 0~1 0 1|3]4|6|7 -
1-low noise
Auto-tuning mode
1-soft
P202.0 [|2-fast positioning - 3 1~3 a 1|3|5/6|7| 5.1.3
3-fast positioning, contrg
the overshoot
P202.2 |Load type (valid only - 2 1~3 a 1|3|5|6|7 5.1.3
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Parametg

Function

Unit

Default value

Range

Effective

Suitable
mode

Reference
chapter

during autetuning)
1- synchronous &t
2- screw rod
3-Rigid Connection

P2-03.3

Adaptive load type
O0-Small Inertia Male
1-Large Inertia Mode

0~1

1|3|5/6]7

P2-05

Adaptive mode speed lo
gain (standard)

0.1Hz

400

1~65535

13/5(6/7

P2-07

Adaptive mode inertia
ratio (standard)

%

0~10000

1/3|5/6|7

P2-08

Gain of adaptive mode
speed observer (standal

Hz

60

10~1000

1|3|5/6]7

P2-12

Maximum Inertia Ratio g
Adaptive Mode (Standar,

30

1~10000

1/3|5/6]7

P2-15

Inertia Identification and
Internal Instruction
Auto-tuning Maximum
Travel

0.01r

100

1~3000

1/3|5/6|7

524

P2-16

Motor rotor inertia
coefficient of adaptive
mode

100

10~1000

1/3|5/6]7

524

P2-17

Maximum Speed of
Inertia ldentification and
Internal Instruction
Auto-tuning

rm

0~65535

1/3|5/6]7

524

P2-18

Initial inertia ratio of inerti
identification

%

500

1~20000

an

1/3|5/6|7

524

P2-19

Adaptive mode bandwid

%

50

1~100

1/3|5/6|7

524

P2-35

Torque Instruction
Filtering Time Constant ]

0.01msg

100

0~65535

an

1/3|5/6]7

5.5.3

P241

Disturbance Torque
Conpensation Coefficiern
(Non-adaptive Mode
Effective)

%

85

0~100

1/3|5/6|7

514

P2-47.0

Model Loop Switch
0-OFF
1-ON

0~f

1/3|5/6]7

5.1.3

P249

Model loop gain

0.1Hz

175

10~20000

3|67

5.5.3

P260.0

Active Vibration
Suppression Switch
0-OFF

1-ON

0~1

3I516|7

5.4.6

P2-60.1

Active Suppressid
Auto-tuning Switch
0-Active Vibration
Suppression is n
Configured inauto-tuning
1- configure the Active
Vibration Suppression
when autetuning

3|5(6|7

5.4.6

P2-61

Active Vibration
Suppression frequency

0.1Hz

1000

10~20000

an

1/3|5/6]7

5.5

P2-62

Active Vibration

%

100

1~1000

an

1/3|5/6|7

5.4.6
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Paramete Function Unit | Default value| Rang | Effective Sl REEiEe
mode chapter
Suppression gain
p2g3  [ctive Vibration % 100 0~300 i | 13pl6[7|  5.4.6
Suppressiodamping
P264 Ul raion suppression1 | o [P & | wsislerr sas
e N I e D s
p2ee  |hesecond group of actly 0 0~1000 | & | 135/6]7| 5.4.6
vibration damping
Second group active
P2-67 vibration suppression Hz 20000 10~50000 a 1|3|5/6|7| 5.4.6
frequency
P2-69.0 |Notch filter 1 switch - 0 0~1 a 1|3]5|6]7 5.4.6
P269.1 |Notch filter 2 switch - 0 0~1 a 1/3|5|6|7| 5.4.6
P269.3 |Notch filter 3 switch - 0 0~1 a 1|3|5|6|7 -
P2-70.0 |Notch filter 4 switch - 0 0~1 a 1|3]5|6]7 -
P270.1 |Notch filter 5 switch - 0 0~1 a 1|3|5|6|7 -
P271 First notchfrequency Hz 5000 50~5000 a 1|3|5/6|7| 5.7.7
pP2-72 First notch attenuation | 0.1dB 70 50~1000 a 1/3|5|6|7| 5.7.7
P273  [First notch band width Hz 0 0~1000 a 1|3|5/67| 5.7.7
P274 Second notch frequency] Hz 5000 50~5000 a 1|3|5/6|7| 5.7.7
P275 Seconchotch attenuation 0.1dB 70 50~1000 a 1|3|56|7| 5.7.7
P276 Second notch barwidth | Hz 0 0~1000 a 1|3[5/6|7| 5.7.7
P277 Third notch frequency Hz 5000 50~5000 a 1|3|5|6]7| 5.7.7
P278  [Third notch attenuation | 0.1dB 70 50~1000 a 1/3|5|6|7| 5.7.7
P279 Third notch band width Hz 0 0~1000 a 1|3[5/6|7| 5.7.7
P2-80 Fourthnotch frequency Hz 5000 50~5000 a 1|3|5|6]7| 5.7.7
pP2-81 Fourth notch atteration | 0.1dB 70 50~1000 a 1|3|5|6]7| 5.7.7
pP2-82 Fourth notch band width] Hz 0 0~1000 a 1|3|5/6|7| 5.7.7
pP2-83 Fifth notch frequency Hz 5000 50~5000 a 1|3|5|6]7| 5.7.7
P284  [Fifth notch attenuation | 0.1dB 70 50~1000 a 1|3|5/67| 5.7.7
P2-85 Fifth notch band width Hz 0 0~1000 a 1|3|5/6|7| 5.7.7
P3-XX:
Parameter Function Unit | Default value Range | Effective Slliellly) Reipeiey
mode chapter
V-REF Function
Allocation
0-V-REF as Speed
Instructioninput
1-V-REF will be
used as input
P2.00 reference value of ) 0 02 5 1 45

external speed limit,
The actual speed
limit depends on the
speedimit of
external analog
quantity.

2-Speed Feedforwa
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Parameter

Function

Unit

Default value

Range

Effective

Suitable
mode

Reference
chapter

P3-01

Analog voltage
correspondig to
rated speed

0.001

10000

1500~3000(¢

4.5

P3-02

Analog voltage spes
filter

0.01m

0~10000

4.5

P3-03

Speed instruction
input dead zone
voltage

0.001v

0~500

Qn

4.5

P3-04

V-REF analog spee
direction

0~1

an

4.5

P3-05

Preset speed 1

rpm

-9999~9999

Qn

442

P3-06

Preset speed 2

rom

-9999~9999

an

1
3
3

4.4.2

P3-07

Preset speed 3

pm

o|jo|o| ©

-9999~9999

3

442

P3-09

Acceleration time

ms

200

0~65535

3|7

44.1.1

P310

Deceleration time

ms

200

0~65535

317

44.1.1

P312

Zero-speed clampin
mode

0~3

W (W (W | Qn

3|7

4.4.1.2

P313

Zero-speed clampin
speed

rom

10

0~300

3|7

4.41.2

P3-14

Forward Maximum
Speednstruction
Limit

rm

4000

0~10000

1/3|5/6]7

4.8.3

P315

Reverse Maximum
Speed Instruction
Limit

rm

4000

0~10000

1/3|5/6]7

4.8.3

P3-16

Internal Forward
Speed Limitation in
Torque Control

rpm

2000

5~10000

45.1.2

P3-17

Internal Reverse
Speed Limitation in
Torque Control

rom

2000

5~10000

45.1.2

P3-18

Jogging speed

rom

100

0~1000

1/3|5/6|7

3.4.2

P3-19

forward warning
speed

rom

3000

0~10000

1/3|5/6|7

485.4

P3-20

reverse warning
speed

rpm

3000

0~10000

1/3|5/6]7

485.4

P3-21

forwardalarming
speed

rom

4000

0~10000

1/3|5/6|7

P322

reverse alarming
speed

om

4000

0~10000

1/3|5/6|7

P3-23

T-REF
Allocation
0 - Input as Torqu
Instruction

1 - As a neessar
condition for limiting
input of externg
torque, the minimu
value is vali
compared wit
P328/P329.
2-Torque
Feedforward

Functio

0~2

3I516|7

P3-24

analog value

0.001

10000

1500~3000(¢

3|5|6]7
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Parameter Function Unit | Default value Range | Effective Sl ) [RerHlEhey
mode chapter
corresponding to \Y
rated torque
Analog Voltagge 0.01m
P3-25 Torque Filtering ' S 0 0~10000 a 3|5|6|7 -
Time
Torque ingruction 0.001
P3-26 input deaezone .V 0 0~500 a 3/5|6]7 -
voltage
Analog Torque
Forward Direction
P327 O-forward - 0 0~1 z 3|516|7 -
1-reverse
P328 Internal forward % 300 0~1000 a | 13567 4.8.2
torque limit
p32g  |Internal everse % 300 0~1000 a | 13l6|7] 482
torque limit
pagp  [Xternal forward % 300 0~1000 a | 13567 4.8.2
torque limit
p33y  [oXternalreverse % 300 0~1000 a | 13l6]7] 482
torque limit
P332 Brake torque 1% 300 0~1000 a 113/5/6|7] 4.2.4
P333 Preset torque % 0 -1000~1000 a 1 451.1
p33g |/ \nti blocking forward o, 300 0~1000 a | 13867| 4.8.1
torque limit
p33g |/t blocking reverse o, 300 0~1000 a | 13567 4.8.1
torque limit
p34s  |lorque mode ms 40 0~9999 a 1 -
switching delay
P4-XX:
Paramete Function Unit Dl Range |Effective S RIEEIEE,
value mode | chapter
Z phase signal numbers
P400.0 |The Zphase signal numbers aftg .. | 5 0~f 3 516 | 4318
leaving the limit switch (note: st
when N+1 Z phase signal reachq
Searctthe origin function
P400.1 |0-OFF - 0 0~1 2 5|6 4.3.1.8
1-ON
return to zero overrun prohibitior
P400.2 |0-not prohibit - 0 0~1 3 5|6 4.3.1.8
1-prohibit
pso1  [oPeedof hitting the proximity | | 600 | 0-g5535 | 3 56 | 4.3.1.8
switch
P4-02 Speed of leaving proximity switc| rpm | 100 | 0~65535 3 5|6 4.3.1.8
Internal Lacation Given Mode Set
Location Mode
P403.0 . o - 0 0~1 3 5 4331
O-relative positioning
1-Absolutepositioning
Internal PositiorGiven Mode Set
P403.1 |Step Change Mode - 0 0~6 3 6 4.3.3.1
O-stepchanging when signal is
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Paramete Function Unit DUl Range |Effective SUEIE (REIEEE
value mode | chapter
ON, recyclable
1-change &®p 4 signal rising edge
single step execution
2-starting at Signalising edge,
sequential execution of all, no
cycle
3-set segment no. through
communication
4-/CHSTP dual edge triggerring
5-terminal/PREFA(P%7),
/PREFB(P558), /PREFC(P%9)
select thesegnent no., range 1~3
6-terminal/PREFA (P57),
/PREFB(P558), /IPREF(P5-59)
select segment no., range 1~8
Internal position mode sets waiti
m
P4-03.2 Od? o . - 0 0~1 2 5 4.3.3.1
0-wait positioning completion
1-not wait positioning completior
P404 Valid segment number - 0~35 3 4.3.3.2
P403 :\r:ct)ernal position mode start segm¢g 1 0~35 3 4333
P410 . -327@9999 x
P41l First segment pulse 1pul 0 ~32767999 a 5 4.4.3
P412 First segment speed 0.1rpm O 0~65535 a 5 4.4.3
P413 First segment acceleration time | 1ms 0 0~65535 a 5 4.4.3
P414 First segment deceleratitime 1ms 0 0~65535 a 5 4.4.3
P416 Adjusting time 1ms 0 0~65535 a 5 4.4.3
P410+
| n-1" *7 ~lsegment 1 to 35 fwe parameters| i i 5 5 443
P416+ (n is segment number) o
n-1" *7
P5XX:
Parametg Function Unit ety Range | Effective S| RS
value mode chapter
Positioning completion Commar _ ~
P500 Width/COIN d unit 11 1~65535 a 5|6/10 4.3.1.2
Location Completion B x
PS01 |0 i ction Mode - 0 0~3 a 5/6/10 | 4.3.1.2
P5.02 tLir?]‘;at'O” completion retenti¢ ¢ 0 | 0-65535| a 5/6/10 | 4.3.1.2
P503 |Rotation Detection Speed rpm 50 0~10000 a 1/3|5|6|7| 4.8.5.2
P504 |Same speed detection speq rpm 50 0~10000 a 1/3|5/6]7| 4.8.5.3
P505 |Reated dtection speed rpm 1000 | 0~10000 a 1[3|5/6]7| 4.4.1.3
P506 |Positioning near output wid Cgrsmt"’" 50 | 1-65535 | & 5(6 4313
P507 |Servo OFF delay time ms 500 -500~999D 3 113|5]6|7 4.2.5
psog |Brake instruction output rpm 30 | 20~10000| 3 13(516]7| 4.2.5
speed
P509 |Brake instruction waiting ms 500 0~65535 3 113|516]7 425
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Parametq

Function

Unit

Default
value

Range

Effective

Suitable
mode

Reference
chapter

time

P510

userdefined output 1 triggel
condition

O~ffff

1/3|5/6]7

4.8.5.7

P511

Set a value that compares
with the trigger condition of
custom outpul

Relating
to trigge
conditiorn

-9999~999¢

1|35]6|7

4.8.5.7

P512

Select custom output 1 moq

0~3

1/3|5/6]7

4.8.5.7

P513

Setting custom output 1
hysteresis

Relating

to triggen
condition

0~65535

1/3|56]7

4.8.5.7

P514

Custom Output 2 Trigger
Condition

O~ffff

1/3|56]7

4.8.5.7

P515

Set a value that compares
with the trigger condition of
custom oyput 2

Relating
to trigge
condition

-9999~-999

1/3|5/6|7

4.8.5.7

P516

Select custom output 2 mod

0~3

1/3|5/6|7

4.8.5.7

P517

Setting custom output 2
hysteresis

Relating
to trigger
conditiorn

0~65535

an

1/3|5/6|7

4.8.5.7

P518

Sl filter time multiple

0~10000

an

1/35/6|7

48.4.1

P519

Z phase output maintain tinj

ms

1~65535

an

1/3|5/6|7

4.8.5.6

P520.0~1

/S-ON: savo signal

00: Set the signal to be
invalid all the time.

01: Input positive signal fror
SI1 terminal.
02: Input positive signal fror
SI2 terminal.
03: Input positive signal fror
SI3 terminal.

04: Input paitive signal fromn
S|4 terminal.

10: Set theignalto always
be "valid".

11: Inverse signal is input
from SI1 terminal.

12: Inverse signal is input
from SI2 terminal.

13: Inverse signal is input
from SI3 terminal.

14: Inverse signal is input
from Sl4 terninal.

01

0~ff

1/3|5(6|7

4.2.2

P520.2

S| terminal filtering time

ms

o~f

an

1/35/6|7

48.4.1

P521.0~1

/P-CON proportion action
instruction

00

o~ff

an

1/35/6|7

48.6.1

P521.2

S| terminal filtering time

ms

0~f

an

1/3|5(6|7

48.4.1

P522.0~1

/P-OT: Forbidden forward
driving

03

0~ff

an

1/3|5(6|7

4.2.4

P522.2

Sl terminal filtering time

ms

o~f

an

1/35/6|7

48.4.1

P523.0~1

/N-OT: forbidden reverse
driving

04

o~ff

an

1/35/6|7

424

P523.2

S| terminal filtering time

ms

0~f

an

113pl6]7

48.4.1

P524.0~1

/ALM -RST: alarm clear

02

0~ff

an

1/3|5(6|7

4.8.6.2

P524.2

Sl terminal filtering time

ms

o~f

an

1/35/6|7

48.4.1
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Parametg Function Unit DI Range | Effective el I
value mode chapter
/P-CL' Exterral Torque
P5-25.0~]Limitation at Forward - 00 O~ff a 1i3[516]7| 4.8.2
Rotation Side
P525.2 |SI terminal filtering time ms 0 0~f a 113|5/6|7| 4.8.4.1
/N-CL' External Togue
P5-26.0~1Limitation & Reverse - 00 0~ff a 1|3|5/6]7| 4.8.2
Rotation Side
P526.2 |SI terminal filtering time ms 0 0~f a 1/3|5|6|7| 4.8.4.1
p5.27.0~1/>PDD: Internal Speed : 00 O~ff A 137 | 442
Direction Selection
P527.2 |SI terminal filtering time ms 0 0~f a 1[3|7 48.4.1
p5.28.0~1/>" DA Internal Setting . 00 O~ff 3 3)5 4.4.2
Speed Selection
P528.2 |SI teminal filtering time ms 0 0~f a 3|5 4.8.4.1
p529.0~1o" DB: Internal Setting : 00 0~ff 3 35 442
Speed Selection
P529.2 |SI terminal filtering time ms 0 0~f a 3I5 48.4.1
p5.30,0~1/C-SEL: control mode : 00 O~ff i | 13psl6]7| 4.1.2
selection
P530.2 |SI terminal filtering time ms 0 o~f a 113|5/6|7| 4.8.4.1
p5.31.0~1/ZCLAMP: zero pogion i 00 O~ff 3 37 | 4412
clamping
P531.2 |SI terminal filtering time ms 0 0~f a 3|7 4.8.4.1
p532.0~1/INHIBIT: Instruction pulse | 00 O~ff 3 567 | 4.3.1.4
prohibition
P532.2 |SI terminal filtering time ms 0 o~f a 5|6|7 4.8.4.1
P5-34.0~1/CLR: pulse offset clear - 00 0~ff a 5|6 43.15
P534.2 |SI terminalfiltering time ms 0 0~f a 5|6 484.1
p5.35 o1 CHGSTP: internal position i 00 O~if 5 5 433
mode change step signal
P535.2 |SI terminal filtering time ms 0 0~f a 5 48.4.1
P5-36.0~1/I-SEL.: inertia ratio switchin - 00 o~ff a 1[3]5|6]7 5.6.7
P536.2 |SI terminal filtering time ms 0 o~f a 113|5/6]7| 4.84.1
/COIN_HD: Location
Completion Maintenance
00: No output to terminal
01: Output positive signal
from SO1 terminal
02: Output positive signal
from SO2 terminal
P537 |03: Output positive signal - 0000 O~ffff a 5|6 4.3.1.2
from SO3 terminal
11: Output reverse signal
from SO1 termial
12: Output rgerse signal
from SO2 terminal.
13: Output reverse Signal
from SO3 terminal
p53g [COIN: positioning . 0001 | O~ffff & 56 | 4.3.1.2
completion
ps3g [V-CMP: same speed : 0000 |  O~ffff A 37 | 4853
detection
P540 |[/TGON: rotation detection - 0000 O~ffff a 1/3|5/6]7| 4.8.5.2
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Parametg Function Unit DI Range | Effective el I
value mode chapter
P541 |/S'RDY: ready - 0000 O~ffff a 1]3|5|6|7| 4.8.5.1
P542 |/CLT: torque limit - 0000 O~ffff a 1|3|56|7| 4.8.2
P543 |/VLT: speed limit detection - 0000 O~ffff a 1 4513
P544 |/BK: brake locking - 0000 O~ffff 3 1[3]516]7 425
P545 |/WARN: warning - 0000 O~ffff a 1|3|5|6|7| 4.12.2
P546 |INEAR: near - 0000 O~ffff a 5|6 4.3.7
P547 |/ALM: alarm - 0002 O~ffff a 113|5/6|7| 4.2.6
p54g |4 encoder Zphase signal| 0000 |  O~fiff a 13(5167| 4.12.5
output
psso [MRUN: internal position - | 0000 | o-~ffff 5 5 4336
mode motion starting signa
P551 |/V-RDY: speed reached - 0000 O~ffff a 3|7 4.4.1.3
P552 |/JUSERZ1: usedefined outpt 1 - 0000 O~ffff a 1|3|5|6|7| 4.8.5.7
P553 |/JUSERZ2: usedefined oyput 2 - 0000 O~ffff a 1|3|5|6|7| 4.8.5.7
P557.0~1 A Intenral position | 00 O~ff 3 5 4331
selection signal A
P557.2 |SI terminal filtering time ms 0 0~f a 5 48.4.1
p558.0~1 RCr B:intenral position | _ 00 0~ff 3 5 4331
selection signal B
P558.2 |SI terminal filtering time ms 0 0~f a 5 4.8.4.1
p5590~1/" REFC: inemal position . 00 O~ff 3 5 4331
selection signal C
P559.2 |SI terminal filtering time ms 0 f~f a 5 48.4.1
p561 0~ TRAFSTART: Motion start| 00 O~ff 5 5
trigger signal
P561.2 |SI terminal filtering time ms 0 0~f a 5
/SRDY': Output Conditions
Selection
0: This terminal is turned or
P570 |after initialization of the - 0 0~1 a 1/3|5|6|7| 4.8.5.1
driver is completed
1: This terminal will not turn
on until enabled.
Function Selection of 4.43.4
P571 |Directional Terminal of Pulg - 0 0~1 3 7
Speed Mode
P6-XX:
Parameter| Function Unit et Range | Effective| Suitabk mode REBIETE
value chapter
peos  [~daptive Mode Speed Lot 1\, | 500 | 1-65535| 3 13516]7 | 5.2.4
Gain (Large Inertia)
peo7  [‘daptivemodeinertiaratiq o | 54 | 5_10000| 3 1/3[5/6(7 5.2.4
(Large inertia)
Gain of adaptive mode
P6-08 speed observer (large Hz 40 | 10~1000 3 1|3|5/6|7 5.2.4
inertia)
Maximum Inertia Rao of
P612 Adaptive Mode (Large - 50 | 1~10000 3 1|3|5]6|7 5.2.4
Inertia)
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P7-XX:

Parametg

Function

Unit

Default
value

Range

Effective

Suitable mode

Reference
chapter

P7-00

RS485 station no.

1

0~100

g

1/3]5|6|7

7.2

P7-01.0~1

RS485baud rate
00 300

01X 600

02 1200

03 2400

04 4800

05 9600
06 19200
07 38400
08 57600
09 115200
OA 192000
OB 256000
0C 288000
0D 384000
OE 512000
OF 576000
10 768000
11 1M

12 2M

13 3M

14 4M

15 5M

16 6M

baud
rate

06

0~16

1[3|56|7

7.2

P7-01.2

RS485 stop bit
0 2 bits
2 1 bit

Stop bit

1/3|5]6|7

7.2

P7-01.3

RS485 parity bit
0-no parity
1-odd parity
2-even parity

Parity
bit

1/3|5]6|7

7.2

pP7-02

RS485
communication
protocol

1-Modbus Rtu
protocol

2-Xnet bus protocol

3-read Xnet bus
torque

1-3

1[3|5]6|7

7.2

P7-03

Xnet Synchronized
sampling tine

1ms

1~500

1[3|5]6]7

7.2

P7-04

Xnet slave stabn
data

15

1~500

113|5|6|7

7.2

P7-05

Xnet slave station
numbers

10

1~256

1[3|5]6]7

7.2

P7-06

Number of
communication
overtime retries

times

10

1~500

1[3|56]7

7.2

pP7-07

Bus instruction

refresh cycle

1lus

3000

1~65535

1[3|5]6]7

7.2
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Parametg

Function

Unit

Default
value

Range

Effective

Suitable mode

Reference
chapter

P7-08

Compensation
Threshold of
Position Deviation

0

1)3|56|7

7.2

P7-09

Compensatin times
for Position
Deviation

1/3|5|6|7

7.2

P7-10

RS232 station no.

0~100

1/3|5|6|7

7.2

P7-11.0~1

RS232 baud rate
00 300
01 600
02 1200
03 2400
04 4800
05 9600
06 19200
07 38400
08 57600
09 115200
OA 192000
0B 256000
0C 288000
0D 384000
OE 512000
OF 576000
10 768000
11 1M

12 2M

13 3M

14 4M

15 5M

16 6M

Baud
rate

0~16

1[3|56|7

7.2

P7-11.2

RS232 stop bit
0 2-bit
Z 1 hit

St bit

1/3]5]6|7

7.2

P7-11.3

RS232 parity bit
0-no parity
1-odd parity
2-even parity

Parity
bit

0~2

1/3]5]6|7

7.2

P7-20

Return to zero
direction (bus)

-9999~9999

11315167

7.2

P7-21

Filtering time after
return to zero(bus)

ScanA
Cycle

400

1~65525

1/3|5|6|7

7.2

P7-31

CANbus baud rate
00:100000
01:125000
02:250000
03:50®00
04:800000
05:1000000

Baud
rate

1[3|5]6|7

7.2
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P9-XX (supported in version 3770 and later)

Paramete Function Decription Unit Factory Value Rangg Ef_feqwe Applicab Reference
Default Timing | e Rangg Secton
P911.0 |Number of Zphases for homing - 0 O-F 3 5/6 43.1.9
Homing trigger mode:0: Trigger
homing via stop contactl: Trigger
P911.1 homing via S1 terminal2nithis i 0 0~2 3 5/6 4319
mode, homing starts immediately
after poweron (only for the first
startup after powar-on)
New homing mode:0: Homing mog
01: Homing mode 12: Homing mo
P911.2 |23: Homing mode 34: Homing mo - 0 0~7 3 5/6 4.3.1.9
45: Homing mode 56: Homing mo
67: Homing mode 7
P911.3 Deceleration mode when homing i 0 0-1 3 5/6 4319
signal is reeived
P912 Homing highspeed velocity - 200 0~3000 3 5/6 4.3.1.9
P913 Homing lowspeed velocity - 20 0~1000 3 5/6 4.3.1.9
P14 E;g]ing aceleration/deceleration i 1000 |  0~5000 3 5/6 4319
P915 Homing timeout time - 0 0~12000 3 5/6 4,319
P9-16 Speed threshold for contact homin - 2 0~1000 3 5/6 43.1.9
P9-17 Torque threshold for contact homi - 100 0~300 3 5/6 43.1.9
P18 gime. threshold for contact stop : 500 | 10~1500 | 3 56 | 43.1.9
oming
P919 Low byte of fixed pilse count(Unit: i 0 -0999-9999 3 5/6 4319
Command plse)
P9-20 High byte of fixed pulse count(Unit i 0 -0999-9999 3 5/6 4319
Command pulse)
P921 Homing seéction - 0 0~1 0 5/6 4.3.1.9
pP9-22 Filter time after homing completior] - 500 | 50~10000 3 5/6 4.3.1.9
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Appendix 2. UX-XX monitoring parameters

UO-XX:
Code Contents Unit
UO-00 | servo motor speed Rpm
U0-01 Input speed instruction Rpm
U0-02 | Torgue hstruction % rated
U0-03 Mechanical angle 1°
U0-04 Electric angle 1°
U0-05 Bus voltage V
U0-06 IPM tenperature 0.13
U0-07 | Torque feedback % rated
u0-08 | Heot " 0000 9999 *1 Instructi |
uoog | PUSeONse ~ 0000 9999 *10000 nstruction puise
U0-10 Encoder feedback " 0000 9999 *1 Encoder pulse
Uo-11 Encoder feedback " 0000 65535 *10000 Encoder pulse
UO-12 | input instruction puls¢” 0000 9999 *1 Instruction pulse
UO0-13 | numbers " 0000 9999 *10000
Uo-14 ition feedback " 0000 9999 *1 Instruction pulse
yo-15 | Posttion feedbac > 0000 9999 *10000
U0-16 | encoder accumulate ~ 0000 9999 *1
U0-17 | position ~ 0000 9999 *10000 Encoder pulse
U0-18 Torquecurrent 0.01A
U0-19 | Analog input VREF value 0.01v
U0-20 | Analog input FREF value 0.01v
Uo0-21 Input signal status 1
U0-22 Input sigral status 2
UO-23 | output signal status 1
U0-24 | ouput signal status 2
uo-25 Inout puls f " 0000 9999 *1 H
uo2e | P PURTTEQUENCY 0000 9999 *10000 z
U0-41 Instantaneous output power 1w
u0-42 Average output power 1w
U0-43 Instantaneous thermal power 1w
U0-44 | average thermal power 1w
U049 | position feedforward 1 command unit
U0-50 | speed feedirward rpm
U051 | torque fedforward % rated
U0-52 Instantaneous Bus Capacitor Power 1w
U0-53 | Average Bus Capacitor Power 1w
U0-54 | Discharge power of instantaneoregenerative braking -
UO0-55 | Average regenerative brake discharge power 1w
U0-56 Instartaneous output power 1w
382; Absolute encoder present position feedback lowi82 Encoder position
3828 Absolute encoder present position feedback Bjhit Encoder position
U0-62 Xnet Communication Waiting Synchronization Frantat& Interference -
Xnet Communication Waiting for Synchronization Frame

u0-63 o -

Receiving Data Frame
U0-64 | Xnet Communication Waiting Data Frame State fetence -

Xnet Communication Waiting for Data Frame Status Re

uU0-65 . -

Synchronized Fram
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Code Contents Unit

U0-66 Xnet communicatn CRC parity error -

U0-67 Xnet communication UART error -

U0-68 Xnet communication timeout counting -

U0-69 Communication encoder t@out counting -

Uo0-79 Encoder CRC error counting -

U0-80 Internal position mode error s@gnt number -

uo-81 Intemal position mode present segment number -

U0-82 Analog input VREF initial value -

U0-83 Analog input FREF initial value -

U0-88 Motor code reading status -

U0-89 Realttime speed feedback (displaying ran§8.99~99.99rpm) 0.01rpm

U090 | Maximum pogtion deviation when enabling in static status -

U091 Multi-turn absolute motor circles

u0-94 " 0000 65536 *1

U0-95 | Encoder feedback position aft~ 0000 65536 *2"16 Encoder pulses

U0-96 | calibraion ~ 0000 65536 *2132 P

uo-97 " 0000 65536

U0-98 High power motor temperature 3

U0-99 Current State of PDS State Machine in CiA402 Operating Mode -

U1-XX:

Code Contents Unit

U1-00 | presehalarm code

U1-01 | present warning code

U1-02 | U phase current when alarming 0.01A

U1-03 |V phase current when alarming 0.01A

U1-04 | bus voltage when alarming V

U1-05 | IGBT temperature when alarming 0.13

U1-06 | torque current when alarming 0.1A

U1-07 | excitation current when alarming A

U1-08 | position offset when alarming Instructon pulse

U1-09 | speed when alarming rpm

U1-10 S_econds(low 1bit) when alarming, cumulated seconds from the { s
time poweron

U1-11 S_econds(high 16it) when alarming, cunulated seconds from the fir s
time poweron

Ul-12 | this time running errorumbers, counting after power on this time

Ul-13 | this time operation warning numbers, counting after power on this tir

Ul-14 | historical alarm amounts

Ul1-15 | historical warring amounts

U1-16 | Recent 2nd alarm code

U1-17 | Recent 3rd alarm code

U1-18 | Recent 4th alarm code

U1-19 | Recent 5th alarm code

U1-20 | Recent 6th alarm code

Ul-21 | Recent 7th warning code

Ul-22 | Recent 8th warning code

Ul1-23 | Recent 9tlwarning coce

Ul-24 | Recent 10th warning code

U1-25 | Recent 11th warning code

Ul-26 | Reent 12th warning code

Ul1-21 | Most recent 2nd alarm code -

U1-27 | Most recent 13th alarm code

U1-28 | Most recent 14th alarm code
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Code Contents Unit
Ul1-29 | Most recent 15th alarm code
U1-30 | Most recent 16th alarm code
U1-31 | Most recent 17th alarm code
U1-32~U .
1-47 Mostrecent 2nd to 17th warning codes
U2-XX:
Code Contents Unit
U2-00 Power on times
U2-01 series
U2-02 Model (low 16bit)
U2-03 Model (high 16bhit)
u2-04 out of factoy date: year
U2-05 out of factory date: month
U2-06 out of factory dad: day
U2-07 Firmware version
U2-08 Hardware version
U2-09 Total running time (from the first time power on) hour
U2-10 Total running time (from the first timmpower on) minute
Uz-11 Total running time (from the first time power on) second
Uz-12 This time running time (from this time power on) hour
Uz2-13 This time running time (from this time power on) minute
u2-14 This time running time (from this timeogveron) second
U2-15 Average output power (from the first time enabled, average pow 1W
the process of enabling)
U2-16 Average thermal power (from the first time enabled, average pow 1W
the process of enabling)
U2-17 Average bus capacitorltier power (fromthe first time power on 1W
average power in the process of power on)
uz2-18 Motor accumulated turn ~ 0000 9999 *1 Turn
U2-19 " 0000 9999 *10000 Turn
U2-20 Device serial no.: low 16it -
Uz-21 Device serial no.: high 1bit -
Uz-22 Firmware generatio date: year -
U2-23 Firmware generation date:month/day -
Uz2-24 Firmwaregeneration date: hour/minute -
U3-XX:
Code Contents Unit
U3-00 Motor code (including thermal power parameters) read automat i
by driver
U3-01 Motor version -
U3-02 Encocer version -
Automatically read the motor code of the encoderthe motor
u3-70 -
parameters (only related to the motor code)
U4-XX:
Code Contents Unit
U4-10 Resonance frequency detected by fast FFT Hz
U4-16 Thermal Power Protection Continuou_s Overhd Operatior] i
Accumulated Value (supported from version 3770 awus)
U4-17 Thermal Power Protection Instantaneous Overload Oper, i

Accumulated Value (supported from version 3770 onwards)
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Appendix 3. Contents of FX-XX Auxiliary Functions

FunctionCode Description Effective Timing | Reference Section
F0-00 Clea Alarm Servo OFF -
FO-01 Restore Factory Settings Servo OFF -
F0-02 Clear Position Deviation Servo OFF -
F1-05 Software Enable Servo OFF -
F1-06 Absolute EncodePostion Clear Servo OFF 4.7.6
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Appendix 4. Modbus address list

1. Address correspondenceules

According to the description of servo MODBUS address allocation rules, the parameter addresses not

involved in the followup refer to this address allocatioreru

Parameter group

Modbus address

Explanation

Modbus addresss added 1 in turn from 0x0000, f

P0O-00~POxx 0xD000~0x0063 example, Modbus address of-PB is 0x0017

Modbus address is added 1 in turn from 0x0100,
P1-00~Pxx 0x0100~0x0163 example Modbus address of P10 is 0x010A

Modbus address is added 1 tarn from Ox020F, for
P215-P2xx 0x020F~0x0263 example, Modbus address of-B& is 0x0210

Modbus address is added 1 in turn from 0x0300,
P300~P3xx 0x0300~0x0363 | o, - hle, Modbus addesfP313 is 0x030D

_ _ Modbus address is added 1 in turn from @®®4 for

P400~Paxx 0x0400~0x0463 example, Modbus address of-P8 is 0x0419

Modbus address is added 1 in turn from 0x0500,
P500~P5xx 0x0500~0x0563 | ¢, - hle, Modbus address of-P6 isOx0514

Modbus address is added 1 in turn from 0x0600,
P600~P6xx 0x0600-0x0663 exampe, Modbus address of BX% is 0x0605

Modbus address is added 1 in turn from 0x0700,
P700~P7xx 0x0700~0x0763 example, Modbus address of-PY is 0x070B

Modbus address is added 1 in turn from 0x1000,
U0-00-U0-xx 0x1000~0x1063 example, Modbus adess of UG5 is 0x1005

Modbus address is added 1 in turn from 0x1100,
U1-00~Ulxx 0x1100~0x1163 | o - mhle, Modbus address of 44 is Ox110E

Modbus address is ddd 1 in turn from 0x1200, fg
U2-00~Uzxx 0x1200~01263 example, Modbus address of408 is 0x1208

Modbus address is added 1 in turn from 0x2000,
FO-00~FOxx 0x2000~0x2063 example, Modbus address of-B0 is 0x2001

Modbus adres is added 1 in turrfrom 0x2100, for
F1-00~FIxx 0x2100~0x2163 example, Modbus address of-B3 is 0x2103

Modbus addresses start from 0x2000 and increment
FO-00~FOxx 0x2000~0x2063 | sequentially; for example, the Modbus address correspol

to FG-01 is 0x2001

Modbus adresses start from 0x2100 and increment b
F1-00~F2xx 0x2100~0x2163 | sequentially; for eample, the Modbus address correspong

to F1-03 is 0x2103

2.

Address examples

A Group P parameter address

Modbus address Modbus address
Parameter . Parameter -
Hex Decimal Hex Decimal
PG00 0x0000 0 PO17 0x0011 17
P0-01 0x0001 1 P0-18 0x0012 18
P0-02 0x0002 2 P0-19 0x0013 19
P0-03 0x0003 3 P0-20 0x0014 20
P0-04 0x0004 4 P0O-21 0x0015 21
P0-05 0x0005 5 P0O-22 0x0016 22
P0-06 0x0006 6 P0-23 0x0017 23
P0-07 0x0007 7 P0O-24 0x0018 24
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Modbus address

Modbus address

Parametel - Parameter :
Hex Decimal Hex Decimal
P0-08 0x0008 8 P0-25 0x0019 25
PG-09 0x0009 9 P0-26 0x001A 26
P0-10 0x000A 10 P0O-27 0x001B 27
PG11 0x000B 11 P0O-28 0x001C 28
P0-12 0x000C 12 P0O-29 0x001D 29
P0-13 0x000D 13 P0-30 0x001E 30
PO14 0x000E 14 P0O31 0x001F 31
PG-15 0x0F 15 P0-32 0x0020 32
P0O-16 0x0010 16 P0-33 0x0021 33
Modbus address Modbus address
Parameter - Paraneter :
Hex Decimal Hex Decimal
P1-00 0x0100 256 P1-15 0x010F 271
P1-01 0x0101 257 Pi1-16 0x0110 272
P1-02 0x0102 258 P1-17 0x0111 273
P1-03 0x01®B 259 P1-18 0x0112 274
P1-04 0x0104 260 P1-19 0x0113 275
P1-05 0x0105 261 P1-20 0x0114 276
P1-06 0x0106 262 P1-21 0x0115 277
P1-07 0x0107 263 P1-22 0x0116 278
P1-08 0x0108 264 P1-23 0x0117 279
P1-09 0x0109 265 P1-24 0x0118 280
P1-10 0x010A 266 P1-25 0x0119 281
P1-11 0x010B 267 P1-26 0x011A 282
P1-12 0x010C 268 P1-27 0x011B 283
P1-13 0x010D 269 P1-28 0x011C 284
P1-14 0x010E 270
Parameter Modbus address_ Parameter Modbus address _
Hex Decimal Hex Decimal
P2-00 0x0200 512 P2-15 0x20F 527
P2-01 0x0201 513 P216 0x210 528
Modbus address Modbus address
Parameter - Parameter :
Hex Decimal Hex Decimal
P3-00 0x0300 768 P319 0x0313 787
P301 0x0301 769 P3-20 0x0314 788
P3-02 0x0302 770 P321 0x0315 789
P3-03 0x0303 771 P322 0x0316 790
P304 0x0304 772 P3-23 0x0317 791
P3-05 0x0305 773 P324 0x0318 792
P3-06 0x0306 774 P3-25 0x0319 793
P3-07 0x0307 775 P326 0x031A 794
P3-08 0x0308 776 P3-27 0x031B 795
P3-09 0x0309 777 P3-28 0x031C 796
P310 0x030A 778 P329 0x031D 797
P311 0x030B 779 P3-30 0x031E 798
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Modbus address Modbus address
Parameter - Parameter :
Hex Decimal Hex Decimal
P312 0x030C 780 P331 Ox031F 799
P313 0x030D 781 P332 0x0320 800
P314 0x030E 782 P333 0x0321 801
P315 0x030F 783 P3-34 0x0322 802
P316 0x0310 784 P335 0x0323 803
P317 0x0311 785 P3-36 0x0324 804
P318 0x0312 786
Modbus address Modbus address
Paraméer - Parameter -
Hex Decimal Hex Decimal
P4-00 0x0400 1024 P4-15 0x040F 1039
P401 0x0401 1025 P416 0x0410 1040
Modbus address Modbus address
Parameter, - Parameter :
Hex Decimal Hex Decimal
P5-00 0x0500 1280 P527 0x051B 1307
P501 0x0501 1281 P528 0x051C 1308
P502 0x0502 1282 P529 0x051D 1309
P5-03 0x05@ 1283 P5-30 0x051E 1310
P504 0x0504 1284 P531 Ox051F 1311
P5-05 0x0505 1285 P532 0x0520 1312
P5-06 0x0506 1286 P533 0x0521 1313
P507 0x0507 1287 P534 0x0522 1314
P5-08 0x0508 1288 P5-35 0x0523 1315
P509 0x0509 1289 P5-36 0x0524 1316
P510 0x050A 1290 P5-37 0x0525 1317
P511 0x050B 1291 P5-38 0x0526 1318
P512 0x050C 1292 P5-39 0x0527 1319
P513 0x050D 1293 P540 0x0528 1320
P514 0x050E 1294 P541 0x0529 1321
P515 0x050F 1295 P542 0x052A 1322
P516 0x0510 1296 P543 0x052B 1323
P517 0x0511 1297 P544 0x052C 1324
P518 0x0512 1298 P545 0x052D 1325
P519 0x0513 1299 P546 0x052E 1326
P5-20 0x0514 1300 P547 0x052F 1327
P521 0x0515 1301 P548 0x0530 1328
P522 0x0516 1302 P549 0x0531 1329
P5-23 0x0517 1303 P550 0x0532 1330
P524 0x0518 1304 P551 0x0533 1331
P5-25 0x0519 1305 P552 0x0534 1332
P5-26 0x051A 1306 P553 0x0535 1333
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Modbus address

Modbus address

Parameter | Parameter :
Hex Decimal Hex Decimal
P6-00 0x0600 1536 P6-10 0x060A 1546
P6-01 0x0601 1537 P6-11 0x060B 1547
Modbus address Modbus address
Parameter - Parameter :
Hex Decimal Hex Decimal
P7-00 0x0700 1792 P7-10 0x070A 1802
P7-01 0x0701 1793
P8-25 0x0819 2073
P911 0x090B 2315 P917 0x0911 2321
P912 0x090C 2316 P9-18 0x0912 2322
P913 0x090D 2317 P919 0x0913 2323
P9-14 0x090E 2318 P9-20 0x0914 2324
P915 0x090F 2319 P921 0x0915 2325
P9-16 0x0910 2320 pP9-22 0x0916 2326
A Group U parameter address
Modbus address Modbus address
Paraméer : Parameter :
Hex Decimal Hex Decimal
Uo-00 0x1000 4096 uo-28 0x101C 4124
uo-01 0x1001 4097 uo-29 0x101D 4125
Uo0-02 0x1002 4098 Uo0-30 0x101E 4126
Uo0-03 0x1003 4099 uo-31 0x101F 4127
Uo-04 0x1004 4100 uo-32 0x1020 4128
U0-05 0x1005 4101 uo0-33 0x1021 4129
U0-06 0x1006 4102 uo-34 0x1022 4130
uo-07 0x1007 413 Uo0-35 0x1023 4131
Uo0-08 0x1008 4104 U0-36 0x1024 4132
Uo-09 0x1009 4105 uo-37 0x1025 4133
Uo-10 0x100A 4106 uo-38 0x1026 4134
Uo-11 0x100B 4107 Uo0-39 0x1027 4135
uo-12 0x100C 4108 uo-40 0x1028 4136
Uo-13 0x100D 4109 uo-41 0x1029 4137
Uo-14 0x100E 4110 uo-42 0x102A 4138
Uo-15 0x100F 4111 uo-43 0x102B 4139
Uo-16 0x1010 4112 Uo0-44 0x102C 4140
uo-17 0x1011 4113 uo-45 0x102D 4141
uo-18 0x1012 4114 U0-46 0x102E 4142
Uo-19 0x1013 4115 uo-47 0x102F 4143
Uo-20 0x1014 4116 U0-48 0x1030 4144
uo-21 0x1015 4117 uo-49 0x1031 4145
uo-22 0x1016 4118 U0-50 0x1032 4146
uo-23 0x1017 4119 uo-51 0x1033 4147
uo-24 0x1018 4120 U0-52 0x1034 4148
Uo-25 0x1019 4121 uo-53 0x1035 4149
U0-26 0x101A 4122 uo-57 0x1039 4153
uo-27 0x101B 4123 U0-58 0x103A 4154
Uo-28 0x101C 4124 U0-95 Ox105F 4191
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Modbus address

Modbus address

Paraméer : Parameter :
Hex Decimal Hex Decimal
Uo-29 0x101D 4125 U0-96 0x1060 4192
U0-30 0x101E 4126 uo0-97 0x1061 4193
Uo-31 Ox101F 4127
Modbus address Modbus aldress
Parameter . Parameter .
Hex Decimal Hex Decimal
U1-00 0x1100 4352 U2-00 0x1200 4608
U1-01 0x1101 4353 u2-01 0x1201 4609
U1-02 0x1102 4354 U2-02 0x1202 4610
U1-03 0x1103 4355 U2-03 0x1203 4611
U1-04 0x1104 4356 u2-04 0x1204 4612
U1-05 0x1105 4357 U2-05 0x1205 4613
U1-06 0x1106 4358 U2-06 0x1206 4614
U1-07 0x1107 4359 u2-07 0x1207 4615
U1-08 0x11® 4360 u2-08 0x1208 4616
U1-09 0x1109 4361 U2-09 0x1209 4617
U1-10 0x110A 4362 u2-10 0x120A 4618
uUl-11 0x110B 4363 u2-11 0x120B 4619
ul-12 0x110C 4364 uz2-12 0x120C 4620
U1-13 0x110D 4365 U2-13 0x120D 4621
u1l-14 0x110E 4366 u2-14 0x120E 4622
Ul-15 0x110F 4367 u2-15 0x120F 4623
Ul-16 0x1110 4368 U2-16 0x1210 4624
u1-17 0x1111 4369 u2-17 0x1211 4625
U1-18 0x1112 4370 U2-20 0x1214 4628
U1-19 0x1113 4371
U1-20 0x1114 4372
ul-21 0x1115 4373
U1-22 0x1116 4374
U1-23 0x1117 4375
U1-24 0x1118 4376
U1-25 0x1119 4377
Modbus address Modbus addres
Parameter - Parameter :
Hex Decimal Hex Decimal
FO-00 0x2000 8192 F1-00 0x2100 8448
FO-01 0x2001 8193 F1-01 0x2101 8449
F0-02 0x2002 8194 F1-02 0x2102 8450
F2-09 0x2209 8713 F1-03 0x2103 8451
F1-04 0x2104 8452
F1-05 0x2105 8453
F1-06 0x2106 8454
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Appendix 5. Q&A

Q1: What is BB and run?

1. BB standby state, without enabling, the motor is irstage of power fiture.
2. Run running state, with enabling, the motor is in the power on state.
Q2: How to check and set the parameters?

Refer to chapter 4.6

Q3: How to change the parameters in enabled status?

P5-20=0000, enabling is invalid, PZ=0010 enabling when@wer on, no need to power on again.
The default value is 0001, which means input signal from SI1, SI1 connects to low voltage, +24V connects to
highvoltage (refer to chapter 5.2.2)

Q4: How to restore out of factory settings?
P5-20=0000 eabling is invald, FG-01=1.

Q5: How to wiring for brake motor? How to modify parameters for slight slip of brake motor after
power failure?

P-
PV
P+24
D-
DV
D24\
Si1
SI2
SI3
Sl4
+24V
SO1
SO2
COoM

Braketerminal24V

BraketerminalOV

EEHEEHHEEE@HEE

O

1. P544 defines the terminalf the brake outt signal. As shown in the figure above, the SO1 controls
brake, that is, R84 = 0001.

2. Extend the delay time of servo OFF®5 (default 500ms)andthe waiting time of braking instruction
P5-09 is set to 0, which can be responded.

Q6: The initial dir ection is not what | want. How can | change it through a servo driver?

Change the initial direction by modifying f®, set the value to 0 or 1, atake effect after reenergizing.
(For mode 2, 4, 6, 7 only). If the internal speed moded@r3) is usedht positive and negative values of
the speed setting can be changed.

Q7: How do the two modes switch to each other?

Both PG0O1 main mode and P@2 submode set the required mode.-B8=0002 and SI2 are defined as mode
switching terminalsWhen the SI2 teninal has no signal, it runs according to the set mode in the main mode
P0-01. When the SI2 terminal has signal input, it runs according to theosiein the submode PE02.

m SI2 terminal signal can be swhied only if it isa constant ON signal
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Q8: What is the connection mode between PLC and servo?

A NPN lowlevel output PLC: YO pulse connects, Y1 direction conectsD-, +24V connects P+24,
D+24. (Xinje PLC as an example)

A PNP highlevel output PLC: Q@ pulse connects P+2@0.2 direction connects D+24, OV connecis P
D-. (Siemens PLC as an example) as follows:

S0 power supply

R1 =01 TOL
¥ ¥ ¥

Wl

senvo driver

CN1 plug
P24VIHZ4VF- D COM +24V SI1 502

=)
F=]

‘Ta
[
=
=]

SMART 200 FLC 5T3D

Q9: The service life of tank chain?

The bendingesstance is 5 million times and the bending radius is 50 mm.
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Appendix 6. General debuwyging steps

No

Before powe on, carry out preliminary inspection according to the product inspection manual to confirm
that there is no obvious damage to the equipment.
In the case of no obvious damage, connect the servo driver and the servo motor, ariciivemuoseer
supply. Payattention to the power supply. The U, V, W connectors of the power cable must be connected
with the U, V, W terminals on the servo driver dneone, without crossing, otherwise the servo motor
will block or fly.
Turn on the powerrad the servo power lighs always on;
Read the parameter LB through the upper computer and check the motor code value on the motor label.
IfU3-00 | mo tnahe matoo mameplate, please write the motor code on the motor nameplate into
P0-33 throudn the upper computer. If necessary,tagshthe manufacturer for technical support.
Check the running state of the motor during trial operation. If the motor casnmowthly, the wiring is
normal. If the motor does not run, it is abnormal,

After inchingoperation to ensure no error, insthkk tmotor to the mechanical equipment;

Before starting the equipment, set the parameters of the servo driver accordingctodhapplication,
and adjust them according to the actual application.
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Appendix7. Application example

Mode 6: Pulse instriction position mode

el e e il s Ee e

Equipment introduction:

This is a welder. Workpiece 1, 2, 3 are the object to be operated. 2 angegiisriiB and A individually. A

and B can whole move and be pushed by ball screw E andeFscFaw pitch is 5mm. C and D is servo
motor. G and H is reducer. The deceleration ratio is 40.

It needs to adjust the machine with standard dimension workpiedadrhe origin of A and B.

Workpiece 1 lies on the worktable and moves left and rightdiltnension is positive tolerance, nah
shorter than standard workpiece. The process to put the workpiece is random. It requires that the left and
right solderings symmetrical.

A and B move toward 1 with 3 and 2 at the same speed. Whatever thenpokitio2 or 3 will touch 1 at

first and push 1 to another side until 2 and 3 all touch 1. The result is the motor torque will increase. At this
time, 1 will at thesymmetrical position.

A and B will return to the origin position after soldering is finthe

Analysis

1. Make sure the work modé:

2. It needs to judge whether 2 and 3 touch 1 when finding the symmetrical point first time. The sign is
servo output torquevill increase. It needs to use torque limit {B& P329) and torque limit output
signal/CLT.

3. As the dimension of workpiece 1 isrd@r than standard, offset pulse will remain in servo when the
symmetrical point is found. /CLR signal can clear thés@uThe servo motor running distance is
different from PLC pulse number. If it needs tooknthe actual distance, servo encoder feediBaek
/A-, IB+, /B- and AB phase count are needed.

4. The machine motion direction of A and B.

Signal and terminal

/COIN positioning finished signal: SO1
/CLT torque up to upper limit output: SO2
/CLR puls offset clear input: SI1
Encoder feedback sign&#i+, /A-, /IB+, /IB-

Calculate the electronic gear ratio

Step | Explanation | Ball screw
Load shal «>P
Tz s
P: pitct
1 rotation - P )
Command unit
1 Confirm the mechanical specification Eigjgtm f;ifg fg?f]
2 Confirm the encoder pulse number 131072
3 Decide the conmand unit 1 command unit; 0.001mm
4 Calculate the motion value of load shaft rotatgrdle 5mm/0.001mm=500

237



Appendk

Step Explanation Ball screw
: : B_ 2 _16384
5 Calculate the electronic gear ratio — == ="
A 5000 625

6 Setthe user parameters

P0-13=16384 Pa4=625

Parameter setting
Operation Mode P0-01=6
Pulse Command Form P0-10=2
Electronic Gear Ratio P0-11=0 P012=0 PQ13=327® PG14=125
Forward Torque Limit P328=150
Reverse Torgue Limit P329=150
Positioning Canpletion Width P5-00=7
/S-ON Signal Setting P520=0010
/CLR Signal Setting P534=0001
/COIN Signal Setting P5-38=0001
/CLT Signal Setting P542=0002
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Appendix 8. Servo general mode parameters

Appendix 8.1 Basic parameters

Basic parameters

Parameter

Overview

P0-03 enable mode
P5-20 servo ONsignal /SON

Enable mode selection, generally-@®is default, P20 sets
n.0010 as enable on after power on

P0-04 Rigidity grade

Adjust servo gain in auttuning fast adjustment mode

P0-05 Definition of roftion direction

Determine the motor directipgeneraly 0/1 by default

P0-25 Power value of discharge resistan
P0-26 Discharge resistance value

Set the specifidon parameters of external regenerat
resistance to ensure that they are the same astild ones

P3-28 internal forward torquenhit
P3-29internal reverse torque limit
P3-30 external forward torque limit
P3-31 external reverse torque limit

Set sevo torgue limit source and limit value. The unit
default value is the percentage of setorque

P5-44 power loss brake / BK

P5-07 ®rvo off celay time

P5-08 brake command output speed
P5-09 brake command waiting time

The motor with holding brake adgpservo SO terminal t
control the setting parameters of holding brake

P547 alarm outputALM

output alarm function setting throughetl$O termmal, SO2
terminal default output is dynamic closing signal.

P7-00 RS485 Station No
P7-01 communication configation
P7-02 RS485 communication protocol

Communication setting related parameters

Appendix 8.2 External pulse position mode genergbarameters

External pulse position mode general parameters

Parameter

Overview

P0-01 control mode selection

Set to 6:external pulse mode

P0-10 pulse instruction format

Set pulse format
0-CW/CCW
1-AB

2-P+D

P0-11 set motor pulses per revolution * ]
P012 set matr pulses per revolution
10000

P0-13 electronic gear ratio (numerator)
P0-14 electronic gear ratio (denomiag
P092~P093 32bit electronic gear rati
numerator

P094~P0B95 32bit electronic gearratio
denominator

Setting of command pulse mier requied for one
revolution of motor

When PQ11 / PG12 are all zero, RQ3 / PO14 takes effect
When PG11-P0-14 is zero, P@®2~P095 is effective

32-bit gear ratio numerator: PFE2 * 1 + P93 * 10000
32-bit gear ratio denominator: FI * 1 + PG95* 10000

P0-09 pulse instruction setting

Each bit can set the command direction and filter tim¢
low-speed pulse resctively
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Appendix 8.3 Internal position mode general parameters

Internal position modeameral parameters
Parameter Overview

P0-01 controlmode selection Set to 5: internal position mode
Conrol mode setting of internal position mog
including step change mode, positioning mode
adjustment time

Configuration of pulse displacement, spe
acceleratia and deceleration time of each sectig

P4-03 internal position setting mode

P4-04 number of effedte segments

P410 ~ P4254 internal section 1 to section
position parameter setting

P5-35 step change signal /IGHGSTP
P5-32 suspend theurrent signal /Inhibit Common terminal function assignment
P5-31 skip currentegment No/Z-Clamp

P4-00 Number of Zphase signals after leaving lin
switch

P4-01 speed of collision with proximity switch
P4-02 speed of leaving proximity switch

P5-28 find reference origin in forward side ung
postion moce /SPDA

P529 find reference origin in forward side ung
position mode /SPB

F2-09 35Any setting of segment position Set the segment no. througbmmunication

Internal position back to origisetting parameters

Appendix 8.4 Internal torque control general parameters

Internal torque control

Parameter Overview
P0-01 control mode selection Set to 1: interndorque mode
P3-33 Internal torque command given The given value is the percentage aédatorque

P3-16 internal forward speed litrfior torque control
P3-17 internal reverse speed limit for torque contr
P3-14 forward maximum speed limit (max speed)
P3-15 reverse maximum speed limit (max speed)

Speed limit in torque mode

Change direction, defau# n.00®.
P5-27 speed dimgion switch /SPED If the direction changing is given through §
terminal, p527 can be set to n.0002.

Appendix 8.5 Internal speed control general parameters

Internal speed control
Parameter Overview
P0-01 contol mode selection Set to 3: internal speedminol made
P3-05 internal set speed 1
P3-06 internal set speed 2

Speed value setting of @rmnal 3segment speed i

P3-07 internal set speed 3 rm
P5-28 internal speed selection /SPD The combination of terminalsetermine the speec
P5-29 internal speed kextion /SPDBB of corresponding section
Change direction, defau# n.0000.
P5-27 internal speed direction selection /SBD If the direction changing is given through S

terminal, p527 can be set to r002.

P3-09 soft start acceleration time

P310 soft sart deceleration time Set acceleration and deceleration time in ms
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Appendix 8.6 External pulse speed control gneral parameters

External pulse speed control

Parameter Overview
P0-01 control modeedection Set to 7: external pulse speed mode
Set the pulse format
P0-10 pulse command format 0-Cwiccw
1-AB
2-P+D

Determine the linear relationship between
command pulse frequency and the speed

When the commnd puse frequency is relatively low
P0-16 Speed command pulse filtering time setting this parameter properly can reduce the s
fluctuation

P0-15 Command pulse frequency at rated spe

Appendix 8.7 Common Parameters for External Analog Speed Control

External Analog Speed Control

Parameter Summary
P0-01 Control Mode Selection Set to4: External Analog Speed Control Mode
P3-00 V-REF Assignment Default setting 0O is for analog speed command inp
P301 Analog Voltage Corresponding to Rat Determine the linear relationship between laga
Speed speed command and speed
P314 Forward Mamum Sheed Comman( . -
Limit Maximum speed restriction
P315 Reverse Maximum Speed Command Li| Maximum speed restriction
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Appendix 9. Torque-speed characteristic curve
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Appendix 10. List of model selection and confyuration

Motor model

Matched driver

Encaler cable

Power cable

Brake cable

MF3H-60CS30B1502

CP-SRM-length

MF3H-60CM30B1502 | D o5 0206 fop cpaM-length | CMPO7Alength -
MF3S60CS30B1504 CP-SPM-length
MF3S60CM30B1504 | D S 04OA  op SRBM-length | CMPLStength -
MF3S60CS30B1504 CP-SRM-length
MFSS60CMB0B1504 | o 01 | CP-SPBM-length CM-P1Slength /-
MF3S60CS30BZ1504 CPSRM-ength | ' oo g
MF3S60CM30BZ 1504 CP-SRBM-length 9 9
MF3S-80CS30B2507 CP-SV-M-length
MF3SB0CM®B2507 | oo o | CR-SV-BM-length CM-VZ2Olength |-
MF3S80CS30BZ2507 CP-SV-M-length
CM-V20-length CB-P03length
MF3S-80CM30BZ2507 CP-SV-BM-length
MF3S130CS30B%515 CP-SCM-length
MF3S130CM30B2515 | D oE 940 fopeCRdength | CMXL60-length -
MF5H-60CM30B502 | DF3E-0206 | CP-SPM-length i
MF5H-60CM30BZ1502 | DF3EO0410A | CP-SRBM-length | OV FO7AM-eNgt <0 o ength
MF5H-60CM30B1504 :
MFSH 60CM30B2L504 | PF3EQ410A  CRSRB-ength | CM-POTAM-lengty (i com o
MF5H-60CM3(B1-504 :
Mot 60GM30821504 | DFSE0410(2) | CRSRBM-length |CM-PBlength oo oo o
MF5H-80CM30B2507 CP-SV-BM-length i
DF3E0720(2) CM-V20length oo

MF5H-80CM30BZ2507

CP-SV-BM-length
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Appendix 11. Servo software

Appendix 11.1 Communication between servo software and servariver

The communication mode between the upper computer software and the servo driver is wired
communication. The DB9 cable is connected to the computer (the lagtols to add a USB convertor), and
theother ends connected to the servo driver. The mection mode is as follows.

ot P

USB convertor DB9 cable Servodriver

Appendix 11.2 start [driver communication]

There are two ways to open the communication window.

First, click [communication] on the main inface toollar to open the communication with driveindow.

Second, double click [communication status: offline] in the main interface to open the communication with
drive window.

If the [communication status] is onéindoubleclick it to change to offlinstatus.

i)
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Appendix 11.3 Close [driver communication]
Click ofd communicate with driv® window to close the window.

Appendix 11.4 [Driver communication] interface

Communicate with Drive et
Trive Information Moter Information
Servo Model: DS5C1—20FP2—FTh Motor model:
Firmware Verzion: 3793 Motor code: 0000
Hardware Version: 31le0 Rated speed: Orpm
Fun Time: 180455 Maximum speed: Orpm
Thiz Funning Time: 0:37:46 Fated current: Ok 2
Fower on Times: 4 Feal current: OA
Rated torque: OHm
-‘l Feedback acouracy: 1
3 4 5 6 7

I Disconmect

0K

I Cancel I

Area 1: drive information

Area 2: motor information

(D

if the sero motor is not connected, the information thged in area 2 will be incomplete, al
the motor model and motor code will not be displayed.

Area 3: serial port configuration

Click [serial port], pop up [camect servo] window, click drop down beéa setthe serial port number, baud

SerialFort

rate, data biand so on. Please check-BJ to know the RS232 parameters.

SerialPorts: |COM3 W
BaudRate: 18200 e
StopBits: =

Farity: Evean e
DataBits: 2 e
Servo Type: Single Axis £
Stationl: 1 =

Cancel
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if the serial port configuration is correct, the information will be ldigpd in area 1 and area
If the configuration is wrong or the serial port is occupietle tfcommunicate with drive
window will display [current serial port is not available, please check and configure the
port again].

Area 4: auto connect

Auto Conmect

The automatic connection is only valhen the dtion number is 1. Automatic connectiomnc
automatically find the serial patthatcan communicate with the servo and read the information of the driver
and motor.

Area 5: disconnect

Disconmect

Click ® disconnedd to disconnect the connection between software and drive.

Area 6: ok
1)

Area 1 and area 2 digyl the correct information, and there is ho prompt [no servo connection or servo not
powered up], click OK to exit [communicate with drive], sfaieading data ahé same time. As shown in

the following figure, the progress bar (data reading progrestiypsayed in the lower right corner of the
interface during data reading.

ion(0)  Help(H)

Parameter | Wave Curve 20, Gain Adjustment G, Mechanical Properties | ]y Parameter Comparison () Fast Download b Test Run () Encoder Setting | Sl Moritor /. Alam | S€I'VO DOt connected

| | V2.3 20210617

Area 7: cancel

Cancel

Close ® communicatavith servd window.
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ManualUpdate L@

Manual Update Log

The information regarding the revision of the document, along with the document numbesrded in the
bottom right corner of the cover of this document.

No. Document No. Update Content

1. Add 1.5KV servo instructions

1 SF3 0120200722.0 2. Correct content errors in the previous version

1. Addservo instructionfor DF3E0410A, DF3E-0206;
2 SF3 01 20210607.1 | 2. Addhigh-inertia motor instructionr the P5H series;
3. Correct content errors the pevious versin

3 SF3 01 20230130.2 | Modify 4-2-5, Appendix 5 configuration diagrams

1. Addhighinertia motor instructionfor the P5H series;

4 SF3 01 2020130 1.2.1 2. Correct other errors and content

1. AddCANopen communicatin cable model naming;

2. Modify 4-2-3, 3-2-12 terminal descriptions;3-2-2, 3-2-2-4,
5 SF3 01 20231011 1.2.2/4-2-2, 1-4-2, 46-3, 1-4-6 diagrams, 4. tables;

3. AddModbus addressés Appendix 4;

4. Addservo brake voltage setting

1. Modfy 4.2.4to the previous version;

6 SF301 20231221 1.2.3 2. Correciother errors and content

1. Madify content in1.1.3, 1.4.1, 2.1.2, 3.2.2.2,4.2.4, 4.3.3.2
sections;

2. Modify parameter descriptiorisr P0-02-P0-07, P024-P0-31,

7 SF3 01 20240407 1.2.4/P092, PG93, P528-P3-31, P529-01, P339, P4031, P544-P511,
P528-0-1, P528-3, P538, P540-P542, P5200-00-1, P547-P5-48,
P552-P553, P560-0-2, P570, P6;

3. Add content irl..1.4 section

1. Modify 1.3.1, 2.2.1, 5.3.1.3, 5.4.34.6.5,5.3.2, 5.6.%ections;
2. Modify parameter descrijpinsfor P531; PG10, P542,
Ul-16-U1-47;

3. Correct ther errors and content

8 SF3 01 20240707 1.2.5

1. Modify content inl.3.1, 2.2.3, 2.3.1 sections;
9 SF3 01 20241231 1.2.6 2. Modify parameter, U2 parameter, alamstructons;
3. Corret other errors and content

1. Newdriver knob, external congment selection, system wiring
diagram, driver ground, wiring specifications;

2. Optimizesafety precautions, driver performance specifications;
3. Updatedriver extenal dimensions;

4. Modify driver power gpply voltage, power supply range;

5. Correct otherreors and content

10 SF3 0120250731 1.2.7




)(I N J E WUXI XINJE ELECTRIC CO., L TD.

Address: No. 88, Jianxi West Rad,Binhu District, Wuxi City, Jiangsu Province
Telephone:05185134136

- Fax:051685111290
Scan the WeChat QR cc

to follow us Webste: www.xinje.com

Email: xinje@xinjecomNational

Technical Servicélotline: 400885-0136


https://www.xinje.com/

	Safety Precautions
	Catalog
	Confirmation on product arrival
	1  Selection Of Servo System
	1.1  Selection Of Servo Driver
	1.1.1  Model Name
	1.1.2  Nameplate Description
	1.1.3  Description Of Each Part
	1.1.4  Performance specification
	1.1.5  Electrical specifications

	1.2  Servo Motor Selection
	1.2.1  Model Name
	1.2.2  Description of each part

	1.3  Cable Selection
	1.3.1  Model name
	1.3.2  Description of each part

	1.4  Selection Of Other Accessories
	1.5  Peripheral Component Selection
	1.5.1  Fuse
	1.5.2  Circuit Breaker
	1.5.3  Magnetic Contactor
	1.5.4  EMC Filter
	1.5.5  Ferrite Core and Ferrite Clip


	2  Installation Of Servo System
	2.1  Servo Driver Installation
	2.1.1  Installation site
	2.1.2  Environment condition
	2.1.3  Installation standard

	2.2  Servo Motor Installation
	2.2.1  Environment condition
	2.2.2  Installation cautions
	2.2.3  Installation environment

	2.3  Servo Cable Installation
	2.3.1  Cable selection
	2.3.2  Xinje cable specification

	2.4  Servo Driver Dimension
	2.5  Servo Motor Dimension

	3  Wiring Of Servo System
	3.1  Main Circuit Wiring
	3.1.1  Servo driver terminal arrangement
	3.1.2  CN4 Terminals

	3.2  Control Terminal Description and Wiring
	3.2.1  Description of Control Terminals
	3.2.1.1  Description of CN2 Terminal
	3.2.1.2  Description of CN3 Terminal
	3.2.1.3  Definition of DIP Switch

	3.2.2  Wiring of Control Terminals
	3.2.2.1  Pulse signal
	3.2.2.2  SI input signal
	3.2.2.3  SO output signal
	3.2.2.4  Analog Input Circuit (only supported by DF3E-1540)


	3.3  Communication Port Description
	3.4  System wiring diagram

	4  Operation of servo system
	4.1  Control mode selection and switching
	4.1.1  Control mode selection
	4.1.2  Control mode switching

	4.2  Basic function setting
	4.2.1  Jog operation
	4.2.2  Servo enable setting
	4.2.3  Rotation direction switching
	4.2.4  Stop mode
	4.2.5  Power-off brake

	4.3  Position control
	4.3.1  General position control
	4.3.1.1  Electronic gear ratio
	4.3.1.2  Positioning completion signal (/COIN, /COIN_HD)
	4.3.1.3  Positioning near signal (/NEAR)
	4.3.1.4  Command pulse prohibition (/INHIBIT)
	4.3.1.5  Offset clear（/CLR）
	4.3.1.6  Position pulse deviation
	4.3.1.7  Position command filter
	4.3.1.8  Reference origin
	4.3.1.9  New Homing Function (supported in version 3770 and later)
	（1）Homing Mode 0 – Forward Homing, Deceleration Point = Origin Switch, Origin = Origin Switch or Motor Z Signal (P9-11.2=0)
	（2）Homing Mode 1 – Reverse Homing, where the deceleration point is the origin switch and the origin is either the origin switch or the motor Z-signal (P9-11.2=1)
	（3）Homing Mode 2 – Forward Homing, where the deceleration point and origin are the motor Z-signal (P9-11.2=2)
	（4）Homing Mode 3 – Reverse Homing, where the deceleration point and origin are the motor Z-signal (P9-11.2=3)
	（5）Homing Mode 4 – Forward Homing, where the deceleration point and origin are the forward overtravel switch POT (P5-22) (P9-11.2=4)
	（6）Homing Mode 5 – Reverse Homing, where the deceleration point and origin are the reverse overtravel switch NOT (P5-23) (P9-11.2=5)
	（7）Homing Mode 6 – Forward Homing, where the deceleration point and origin are the forward mechanical limit position (P9-11.2=6)
	（8）reverse mechanical limit position (P9-11.2=7)


	4.3.2  Position control (external pulse command)
	4.3.2.1  External pulse position mode
	4.3.2.2  Forward direction of pulse instruction and pulse form

	4.3.3  Position control (Internal command)
	4.3.3.1  Internal position mode
	4.3.3.2  Internal position mode setting
	4.3.3.3  Position segment 1 to 35 parameter settings
	4.3.3.4  Change step signal (/CHGSTP)
	4.3.3.5  Skip present segment signal (/ZCLAMP)
	4.3.3.6  Set segment through communication
	4.3.3.7  Motion start signal (/MRUN)


	4.4  Speed control
	4.4.1  Speed mode general control
	4.4.1.1  Soft start
	4.4.1.2  Zero clamp (/ZCLAMP)
	4.4.1.3  Speed reach signal (/V-RDY)
	4.4.1.4  Speed command filter

	4.4.2  Speed control (internal speed)
	4.4.2.1  Internal speed mode

	4.4.3  Speed control (pulse frequency command)
	4.4.3.1  External pulse speed mode
	4.4.3.2  Pulse frequency command
	4.4.3.3  Command pulse frequency at rated speed
	4.4.3.4  Speed command pulse filter time
	4.4.3.5  Speed command pulse direction

	4.4.4  Speed Control (External Analog Input) (Supported by DF3E-1540)
	4.4.4.1  External Analog Speed Mode
	4.4.4.2  Digital Control for Analog Speed Mode (supported in version 3770 and later)
	4.4.4.3  Analog Quantity Corresponding to Rated Speed
	4.4.4.4  Analog Voltage Speed Filter
	4.4.4.5  Analog Speed Direction Switch
	4.4.4.6  Speed Command Input Deadband Voltage


	4.5  Torque control
	4.5.1  Torque control (internal setting)
	4.5.1.1  Internal torque command
	4.5.1.2  Internal speed limit of torque control
	4.5.1.3  Speed reach signal output (/VLT)


	4.6  Bus control
	4.6.1  Object dictionary region assignment
	4.6.1.1  CANopen communication area object dictionary list (DS301)
	4.6.1.2  User defined area object dictionary list
	4.6.1.3  Motion control device sub-protocol object dictionary list (CiA402)

	4.6.2  CiA402 motion control explanation
	4.6.2.1  PDS (Power Drive Systems) specification
	4.6.2.2  Controlword (6040h)
	4.6.2.3  Statusword (6041h)
	4.6.2.4  Control mode setting
	4.6.2.5  Selection code (deceleration stop time setting)

	4.6.3  CIA402 motion control mode
	4.6.3.1  PP mode
	4.6.3.2  PV mode
	4.6.3.3  TQ mode
	4.6.3.4  HM mode

	4.6.4  CANopen Communication Case
	4.6.4.1  System Configuration
	4.6.4.2  System Topology
	4.6.4.3  Debugging Steps
	4.6.4.3.1  PLC Communication Configuration with XD-COBOX-ED
	4.6.4.3.2  Add EDS file
	4.6.4.3.3  Operational Examples



	4.7  Absolute value system
	4.7.1  Absolute system setting
	4.7.2  Replace the battery
	4.7.3  The upper limit of turns
	4.7.4  Read absolute position through communication
	4.7.5  Reset absolute position
	4.7.6  Absolute Encoder Zero Position Calibration
	4.7.7  Absolute Value Homing Case

	4.8  Auxiliary functions
	4.8.1  Anti-blocking protection
	4.8.2  Torque limit
	4.8.3  Speed limit
	4.8.4  I/O signal distribution
	4.8.4.1  Input terminal distribution
	4.8.4.2  Output terminal distribution

	4.8.5  Output terminal function
	4.8.5.1  Servo ready output (/S-RDY)
	4.8.5.2  Rotating detection output (/TGON)
	4.8.5.3  Same speed detection (/V-CMP)
	4.8.5.4  Warn output (/WARN)
	4.8.5.5  Alarm output (/ALM)
	4.8.5.6  Encoder Z phase output (/Z)
	4.8.5.7  User-defined output signal
	4.8.5.8  Other SO terminal function

	4.8.6  Input terminal function
	4.8.6.1  Proportion action command (/P-CON)
	4.8.6.2  Alarm reset (/ALM-RST)
	4.8.6.3  Other SI terminal function

	4.8.7  Time limit curve of overload protection


	5  Servo gain adjustment
	5.1  Overview of servo gain adjustment
	5.1.1  Overview and process
	5.1.2  The difference of these adjustment modes

	5.2  Rotary inertia presumption
	5.2.1  Overview
	5.2.2  Notes
	5.2.3  Operation tool
	5.2.4  Operation steps

	5.3  Fast adjustment
	5.3.1  Overview
	5.3.2  Fast adjustment steps
	5.3.3  Rigidity level corresponding gain parameters
	5.3.4  Notes

	5.4  Auto-tuning
	5.4.1  Overview
	5.4.2  Notes
	5.4.3  Operation tools
	5.4.4  Internal instruction auto-tuning steps
	5.4.5  External instruction auto-tuning steps
	5.4.6  Related parameters

	5.5  Manual adjustment
	5.5.1  Overview
	5.5.2  Adjustment steps
	5.5.3  Gain parameters for adjustment

	5.6  Vibration suppression
	5.6.1  Overview
	5.6.2  Operation tools
	5.6.3  Vibration suppression (PC software)
	5.6.4  Vibration suppression (manual setting)
	5.6.5  Notch filter

	5.7  Gain adjustment
	5.7.1  Load shaking
	5.7.2  Vibration
	5.7.3  Noise

	5.8  Benefit adjustment application function
	5.8.1  Model Ring Control
	5.8.2  Torque disturbance observation
	5.8.3  Gain Switching


	6  Alarm
	6.1  Alarm code list
	6.2  Analysis of alarm types

	Appendix
	Appendix 1.  Group P parameters
	P0-XX:
	P1-XX:
	P2-XX:
	P3-XX:
	P4-XX:
	P5-XX:
	P6-XX:
	P7-XX:
	P9-XX (supported in version 3770 and later)

	Appendix 2.  UX-XX monitoring parameters
	U0-XX:
	U1-XX:
	U2-XX:
	U3-XX:
	U4-XX:

	Appendix 3.  Contents of FX-XX Auxiliary Functions
	Appendix 4.  Modbus address list
	1. Address correspondence rules
	2. Address examples

	Appendix 5.  Q&A
	Appendix 6.  General debugging steps
	Appendix7.  Application example
	Appendix 8.  Servo general mode parameters
	Appendix 8.1  Basic parameters
	Appendix 8.2  External pulse position mode general parameters
	Appendix 8.3  Internal position mode general parameters
	Appendix 8.4  Internal torque control general parameters
	Appendix 8.5  Internal speed control general parameters
	Appendix 8.6  External pulse speed control general parameters
	Appendix 8.7  Common Parameters for External Analog Speed Control

	Appendix 9.  Torque-speed characteristic curve
	Appendix 10.  List of model selection and configuration
	Appendix 11.  Servo software
	Appendix 11.1 Communication between servo software and servo driver
	Appendix 11.2  start [driver communication]
	Appendix 11.3  Close [driver communication]
	Appendix 11.4  [Driver communication] interface


	Manual Update Log

