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General instructions

+  Thank you for purchasing XINJE DM6C Series Servo Drive products.

o  This manual primarily introduces product information for the DM6C Series Servo Drives and MS6
Series Servo Motors.

+ Before using the product, please read this manual carefully and ensure all wiring is performed under full
understanding of the content.

+  Please deliver this manual to the end user.

This manual 1s intended for the following users:

Servo system designers
Installation and wiring personnel

Commissioning and servo debugging personnel

* & o o

Maintenance and inspection personnel

Ways to Obtain the Manual

«+ Electronic version

Download from XINJE official website:www.xinje.com

Disclaimer

o Although the content of this manual has been carefully reviewed, errors may still occur. We cannot
guarantee complete accuracy.

o We regularly review the content of this manual and make corrections in subsequent editions. Your
valuable feedback is welcome.

¢  The content described in this manual is subject to change without prior notice.

Contact information

If you have any questions regarding the use of this product, please contact the distributor or office where you
purchased the product, or reach out to XINJE directly.

General Line: 0510-85134136

Hotline: 400-885-0136

Fax: 0510-85111290

Website: www.xinje.com

Email: xinje@xinje.com

Address: No. 816 Jianzhu West Road, Binhu District, Wuxi City, Jiangsu Province

* & ¢ 6 0+ o

4 )

WUXI XINJE ELECTRIC CO., LTD.  All rights reserved

No part of this document may be reproduced, transmitted, or used without explicit written permission.
Violators will be held liable for any resulting losses. All rights including patents granted through practical

module or design licenses and registrations are reserved.

\ April ZOZSJ
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Safety Precautions

Before using this product, be sure to read this section carefully and ensure all operations are performed only
after fully understanding the product's usage, safety requirements, and precautions. Exercise extreme caution

when connecting the product to power sources.

Potential risks that may arise during product use are primarily outlined in the safety precautions, which are
categorized into two levels: Attention and Dangerous. For matters not explicitly covered, please adhere to
standard electrical operation procedures.

/ \\\ ATTEN Indicates a potential hazard that, if ignored, could result in moderate or minor personal injury,

= TION or property damage.

A

JhH\ DANG  Indicates a potentially hazardous situation that, if not avoided, could result in serious injury,

~—— EROUS death, or significant property damage.

A
/a\
\ . .
A\ Product Inspection Precautions

1. Do not install drives that are damaged, have missing parts, or do not meet the required model specifications.

A
/1\

/7\ Storage and Handling Precautions

1.Do not place or store the product in areas exposed to direct sunlight, where the ambient temperature exceeds
the specified storage, where the relative humidity exceeds the specified storage, where there are significant
temperature fluctuations, or where condensation occurs.

2.Avoid contact with corrosive or flammable gases, and areas with high levels of dust.

3.Do not place in locations where excessive vibration or impact is directly transmitted to the drive.

4 Never lift or carry the unit by holding the motor cables.

(A\ Installation Precautions

1. Never install near flammable gases, as this may cause a fire.

2. Always adhere to the specified installation orientation to prevent drive malfunctions.

3. Never expose the product to moisture, corrosive substances, or flammable gases, as this poses risks of
electric shock and fire.

4. Before installation, always disconnect the power supply and verify that the power indicator light is off to

prevent electric shock.

5. Do not touch the conductive parts of the product directly, as this may cause malfunction, damage, or electric
shock.
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A Wiring Precautions

1.Please correctly connect the AC power supply to the dedicated power terminals of the drive (L/N or L1/L2/L3
or R/S/T). Do not connect the output terminals U, V, W of the drive to the three-phase power supply.

2.Please properly connect the ground wire. Poor grounding may cause electric shock. Use a 2mm? wire to
ground the drive's grounding terminal.

3.Please tighten the terminal screws securely; otherwise, it may cause a fire.

4.Before performing wiring operations on the drive, be sure to disconnect all external power sources.

5.Ensure that the encoder and power cables are in a loose state during wiring. Do not tighten them excessively
to avoid cable damage.

A
VAN
/A\ Operational Precautions

1.After the drive starts operating, do not touch the rotating parts of the motor to prevent injury.

2.During trial operation, run the motor without load to prevent accidents; otherwise, it may cause personal
injury.

3.After connecting to the machinery, set appropriate parameters before operation; otherwise, it may lead to loss
of control or malfunction of the machinery.

4.During operation, do not touch the heat sink, as there is a risk of burns.

5.Do not change wiring while the system is energized, as it may cause injury.

6.Do not frequently turn the power on and off. If multiple power cycles are required, limit them to once every 2
minutes. Otherwise, it may damage the drive's charging resistor. Frequent switching may cause the relay to trip
before it has released

Maintenance and Inspection

1. Power-on and power-off operations should be performed by qualified personnel.

2.Do not use gasoline, acidic, thinning, or alkaline detergents, as they may damage or discolor the casing.
3.When replacing the drive, transfer the parameters from the original drive to the new one before resuming
operation; otherwise, it may cause mechanical damage or even personal injury.

4.Do not change wiring while the system is energized, as it may cause electric shock or injury.

5.Do not remove the servo motor during operation, as it may cause electric shock or injury.

6.Do not touch the interior of the servo drive or servo motor during operation, as it may cause electric shock or
injury.

7.Do not touch the terminals within 10 minutes after turning off the power, as residual voltage may cause

electric shock or injury.

Wiring Precautions

1. Do not run power lines and control signal lines through the same conduit or bundle them together. Keep

wer lines and control signal lines at least 30 cm apart.

2.For signal lines and encoder (PG) feedback lines, use multi-strand twisted pairs and multi-core overall
shielded twisted pairs.

3.The maximum length for signal input lines is 3 meters, and for PG feedback lines, it is 20 meters.

4. Ensure wiring is correct and secure; otherwise, it may cause motor 5<% or malfunction, and in severe cases,

personal injury.
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5.Do not use the drive under poor power conditions or outside the specified voltage range, as it may cause
mechanical damage.
6.Take appropriate shielding measures in environments with static electricity, strong electromagnetic fields,

radiation, or nearby power lines.
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» » Product Arrival Confirmation

Upon the arrival of the products, please confirm the integrity of the products based on the following aspects:

Confirmation Item Remarks

Does the arrived product match the | Confirm based on the nameplate of the servo motor and
ordered model? Servo unit.

Does the rotating shaft of the servo | It is normal if it can be turned gently by hand. Motors
motor move smoothly? with brakes will not rotate.

) Visually inspect the entire exterior for damage caused
Are there any signs of damage? Y p. 8
by transportation, etc.

Are there any loose screws? Check for loose screws using a screwdriver.

Verify that the motor code on the drive (U3-70) matches

Is the motor code consistent?
the code on the motor label.

Do not install any drives that are damaged, have missing parts, or do not meet the required model specifications.
If any discrepancies are found, please contact the agent, office, or XINJE's sales department for this product

promptly.
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1. Servo System Selection

1.1

1.1.1

Servo Drive Selection

Model Nomenclature

B Rectifier Unit

DM6-4 [JPL] -R

i _

Show Product Name Show Drive Type
DM 6 | DME6 Series All-in-One Servo Drive R Rectifier Unit
Rated Output
Show Rated Input Voltage Show Power
4 AC380V 110P0 110kW
Inverter unit
DM6 [1-4 [P [1-M
Show Product Name L Sho Drive type
DM 6 DMB6 Series Al}-m—One Servo M Inverter unit
Drive
Show | Single and double axis
S Single-axis inverter |
Show Product Series
Empty | Dual-axis inverter |
C EtherCAT-based
Show | Rated output power
0P4 400W
Show Rated Input Voltage 0P7 750W
3P0 3KW
4 AC380V 5P5 5 5KW
7P5 7.5KW
15P0 15KW
45P0 45KW
55P0 55KW
75P0 T5KW

m 45kW, 55kW, and 75kW models are only available as single-axis inverter units.
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1.1.2  Description of Components

B Rectifier Unit

External 24V
Power Supply
] CN6: CAN + 485
Rectifier Unit Communication Port
Power Supply
Front View Top View
B Dual-Axis Inverter Unit
R,

—— CN3: USB Type-C Interface
—— CN1: Communication Port

| CNO: Input/Output

[==—==——|=]
=

=] =1

— L

=11

CMN4 : Motor — Frequency |
Division Output and Full- Signal Port . @
Aosad doii [@ ol CN4: Motor 2 — Frequency External 24V _% =
o [EITEY L el Power Supply | B
CN2A- Mot | | Divizian Cuipst siog Pl closest loap PPV l-=f  cN5-B: Axis B STO Power Supply
2-A: Motor — 1[4 = - .
= l@ CN.B: Motor 2 — Encoder Port —= T — CN3-A: Axis A STO Power Supply
Encoder Port el R o[ — CN6: Standard RJ45 Ethernet P
Motor — Power Terminals ® s TR
VLY . J - o) 2 :
—1d8— Motor 2 Power Terminals 5
T - CINT-B: Motor 2 — Holding
CN7-A:- Motor — Holding E Brzke Function Terminals

Brake Function Terminals

Front View Top View

B Single-Axis Inverter Unit
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CMN4-A: Motor —

Frequency Division
Output and Full-closed-
loop

CIN2-A: Motor —
Encoder Port

Motor — Power — (&

Terminals

Front View

CHNO : Input/Output
: Signal Port

CN3: USBE Type-C

Communication Port

34 ;' ‘
External 24V _ | iﬁg e—al I — CNS3-1: STO Power Supply
Power Supply il CNsCAN+ 485
L] B ©
- o Communication Port
Top View

1.1.3 Performance Specifications

Servo Unit DM6C Series Servo Drive
Compatible Encoder Standard: 19-bit / 23-bit Communication Encoder
Input Power DM6-40Po-R: 3-phase AC380-440V, 50/60 Hz
Control Method Three-phgse full-wave rectification, IPM PWM control, sinusoidal
current drive method
0 .
Perating 1 1140 °C
Temperature
SIOREE )60 °C
Temperature
Servi Ambient
er\‘n.ce m %er.l 90% RH or less (non-condensing)
conditions | Humidity
Vibrati
1 fa ion 4.9/
Resistance
; 1000 m or below. For altitudes above 1000 m, please derate the unit
Altitude .
(derate by 1% for every 100 m increase).

1.1.4 Electrical Specifications

. Continuous .
Drive Maximum .
: Output Cooling
Drive Model Power Output Power Supply
Current Method
(kW) Current (A)
(A)
DM6C-40P4-M S lied b
0.4kW 2.8 9.8 UPPHIEEDY 1 Air-Cooled
Rectifier Unit
DM6C-40P7-M S lied b
0.75kW 438 16.8 UPPHEEDY 1 Air-Cooled
Rectifier Unit
DM6C-43P0-M S lied b
3kW 1 29.7 UPPHIEEDY 1 Air-Cooled
Rectifier Unit
DM6C-45P5-M 5.5kW 20 50 Supplied by | Air-Cooled
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. Continuous .
Drive Maximum .
. Output Cooling
Drive Model Power Output Power Supply
Current Method
(kW) Current (A)
(A)
Rectifier Unit
DM6C-47P5-M S lied b
7.5kW 25 62.5 UPPHIEEDY 1 Air-Cooled
Rectifier Unit
DM6C-415P0-M S lied b
15kW 37 66.6 UPPHIEEDY 1 Air-Cooled
Rectifier Unit
DM6C-445P0S-M S lied b
45KW 100 220 UPPHEEDY 1 Air-Cooled
Rectifier Unit
DM6C-455P0S-M S lied b
55KW 126 283.5 UPPHIEEDY 1 Air-Cooled
Rectifier Unit
DM6C-475P0S-M S lied b
75kW 152 273.6 UPPHIEEDY 1 Air-Cooled
Rectifier Unit
Three-Phase
DM6-4110P0-R 110kW 240 - AC380~ Air-Cooled

440V, 50/60Hz
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1.2 Servo motor selection

1.2.1 Model naming

B MS6 series motor

MS6S - 80CS 30BZ3 - 21PQ -8
Show - J Show Motor type
(Series) SLLY Empty Standard type
Ulira-low merfia
MS6L motor S Short body type
MS6S Low inertia motor F Air-cooled motor
MS6G Medmm merfia Y Liquid-cooled motor
motor
MS6H High inertia motor
Show Rated output power
Show Frame size 0A5 50W
25 Frame 25 oP1 100W
40 Frame 40 oP2 200W
60 Frame 60 0P4 400W
80 Frame 80 oP7 TSOW
100 Frame 100 0P8 850W
110 Frame 110 1PO 1kW
130 Frame 130 1P5 1.5kW
180 Frame 180 2P3 23kW
200 Frame 200 2P5 2.5kW
3P0 3.0kW
Show Encoder type 4P4 4.4kW
Single and multi-turn integrated 19-
CN bl[ magnetic EﬂCOder 5P0 SOkW
TH Multi-turn 23-bit optical encoder 5P5 5.5kW
TPO 7.0kW
Show | Rated speed (rpm) 7P5 7.5kW
15 1500 13P0 13kW
17 1700 17P0 17kW
20 2000 21P0 21kW
25 2500 27P0 27kW
30 3000 32P0 32kW
45P0 45kW
Show Motor shaft specifications 55P0 55kW
B | Withkey, with oil seal, with threaded hle 75P0 TSkW
E Special shaft specificaions (length, shaft
diameter, dc.) Show Voltage class
2 220V
Show Brake
- 4 380V
- Without brake
z With brake Show | Motor connector type
2 Aviation plug connector
3 Waterproof connector
4 Waterproof connector to
AMP plug

Currently, only CN and TH combinations are available for encoder type

selection.
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1.2.2 Description of Each Section

B B2/B3/B4 type motors

Encoder Encoder

Encoder socket

Encoder socket

Power line socket (with

Power line socket integrated brake)
(with integrated brake)
Thread
Mounting flange )
surface Mounting flange surface

Mounting screw Mounting screw through-hole

through-hole

Output shaft Output shaft

B3 motor

B2 motor

Encoder

Encoder socket

Power line socket

Mounting flange surface

Output shaft

Mounting screw
through-hole

Q
B3 motor

B High-Power Air-Cooled/Liquid-Cooled Motors

Power line terminal

Power line junction box

Encoder socket

|—— Fan
Mounting flange o
surface Lifting lugs
—— Encoder

Output shaft

Mounting screw
through-hole

High-power air-cooled motor
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Power terminal
block

power junction

lifting eye
mounting flange

~—lifting lug

\\\ \\"
| ﬂL—encoder

face ] water inlet/
outlet
output shaft
mounting screw foot bracket
through-hole
high-power liquid-cooled motor
1.2.3 Axial Load and Radial Load Specifications
e
‘TTQ\%' ] X J\\\
Z 22 }
Ve \w ‘ j;
Radial [ / \ P
Sy
( ‘;L/
»  Axial
Frame size 40 60 80 100 110 130 180 200 220 265
Axial Load | 54N | 74N | 147N | 196N | 147N | 196N | 400N | 640N 686N 1120N
Radial Load | 78N | 245N | 392N | 500N | 392N | 686N | 800N | 1880N | 2254N | 3200N
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1.3 Cable Selection

1.3.1 model

naming

B Encoder Cable Model Number

CP -
Cable type }—/

Code

CP Standard Encoder Cable
CPT High-Flex Encoder Cable ‘
Code Comnector Type

SP AMP Connector

SL 15-pin Aviation Plug

SC 10-pin Compact Aviation Plug

SE B3 Top Exit Connector (Motor Side)

B3 Bottom Exit Connector (Motor
SF Si
ide)

7DL Straight DB Plug (Drive Side)

B Power Cable Model

Re

Code Cable Type
CM Power Cable - Without Brake
CMB Power Cable - With Brake
Code Cable Type
T High-Flex
G High-Flex & Oil-Resistant
Blank Standard
Code Connector Type
E B3 Top Exit Connector (Motor Side)
B3 Bottom Exit Connector (Motor
F Sid
ide)
L 4-pin Compact Aviation Plug
XL, 4-pin Medium Aviation Plug
D 4-pin Q-Type Connector

les|

4‘ Code

VI - 02
Code | Length M) | Code | Length (M)
02 2 12 12
03 3 16 16
05 5 20 20
08 8 25 25
10 10 30 30
4{ Code Comnector Type
M Without Battery Box
B With Battery Box (Frame 110 and above)
BM With Battery Box (Frame 90 and below)

Comnnector Type

T Threaded Snap-on Type (For Frame 130/180 only)
Blank Standard Type
SA -03

Code |Length (M) | Code |Length (M)
02 2 03 3
05 5 08 8
10 10 12 12
16 16 20 20
25 25 30 30

Code Terminal (Drive Side)

A/B Pin Terminal
T Pin Terminal

Blank U-Type TTe:;nTall/ U-Type

(Cogils Crozrsr-jne:(;tion — Cro?;fnezgtion
03 03 100 10.0
05 0.5 120 12.0
15 1.5 160 16.0
20 2.0 300 30.0
60 6.0
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B EtherCAT Communication Cable Model Number

Code Designation j_ Code | Length (M)
Designation for EtherCAT

Ic Communication Cable Set 0p2 02

0P3 03

Code Designation 0P5 0.5
CB Cat 5e Cable 1 1
3 3
5 5

S

m Currently available cable lengths are 0.2 m, 0.3 m, 0.5 m, 1 m, 3 m, 5 m, 10 m, and 20 m.

B CAN&RS485 Communication Cable Model Number

Code Designation J Code | Length (M)
Designation for CAN485 n
IN' | Communication Cable Set op3 03
2 2
Code Designation
CA Cat Se Cable

m Currently available cable lengths are 0.3 m and 2 m.

1.3.2 Cable Terminal Definitions

B Encoder Cable

(1) Servo Motor Side Encoder Cable Pinout

Interface Pinout
® Pin No. Definition Pin No. Definition
® 1 Temp Sensor - 6 GND
© - 2 Temp Sensor+ 7 /
© ® 3 485-B 8 +5V
o 4 485-A 9 /
5 Shield Layer / /

(2) Servo Motor Side Encoder Cable Pinout
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Motor Model Connector Pin Interface Pinout

Pin No. Definition

5V

GND

Battery+
MS6-40. 60. 80 frame B3 motor

Battery-

Front-facing Cable Outlet 485-A

Rear-facing Cable Outlet 485-B

N | N[N | B WIN =

(Viewing Perspective)

Shield

Pin No. Definition

/

5V

GND

485-A

MS6-130 frame B2 motor 485-B

Battery+

Battery-

/

O |0 [ Q| NN |[h W N~

/

10 Shield

Pin No. Definition

Shield

/

485-B

485-A

MS6-180 frame B2 motor ;

GND

Battery-

5V

O ||| NN [ |W( |~

Battery+

Pin No. Definition

Shield

/

485-B

485-A

/

200, 265 frame motor
GND

Battery-

5V

O |0 || NN [ |W( |~

Battery+

—_
N

Temp-

—
(9}

Temp+

Battery Box Note:

1) The cables for the encoders listed above, which include the Battery+ and Battery- pin definitions,

are used for absolute value motors. These pins are not present in the cables for non-absolute value

10
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motors.

2) Only the absolute value motor is compatible with the external battery box, which features a built-in
3.6V/2.7Ah high-capacity battery and supports battery replacement without power interruption. The
battery life is no less than 2 years. For battery replacement methods, refer to Section 5.1.2 "Battery

Replacement".

B Motor Power Cable

(1) Servo Drive Side Power Cable Pin Definitions

Motor Model Connector Appearance Interface Pin Definitions
Color Definition
Red U
White \"
MS6 Series B3 Motor Black \\
Yellow&Green PE
Blue BK+
Brown BK-
Color Definition
Brown U
MS6 Series 130, 180 Frame Black v
B2 Motor Blue W
Yellow&Green PE
_ Red BK+
Black BK-
Color Definition
MS6 Series 200 Frame B2 | 200 frame motors have no socket. Note: Red U
Motor Connect U, V, W on the drive side and Yellow \4
motor side one-to-one. Blue A
Yellow&Green PE

11
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(2) Motor Side Power Cable Solder Pin Definitions

Motor Model

Connector Pinout

Interface Pin
Definitions

MS6-40 Frame B3 Motor

El

(o1

=

Front Exit Rear Exit
(User View Angle)

Pin No. Definition

1 w

v

U

PE

BK+

BK-

MS6-60, 80 Frame B3 Motor

Rear Exit

Front Exit
(User View Angle)

ZO\UIAU)N

o

Definition

=
=

U

\%

4

PE

BK+

oo e~ I G ICUS T I NS ey

BK-

Motor Model

Connector Pin

Interface Pin Definition

MS6H-180 Frame
Non-brake Motor

Pin No. Definition

PE

U

1
2
3 v
4 Y

MS6H-180 Frame
Motor

Brake

Pin No. Definition

U

\%

w

PE

BK+

R —|OO|m | >

BK-

MS6G-130 Frame
Non-brake Motor

ONO
® @

Pin No. Definition

w

\%

U

Sla|w|>

PE

MS6G-130 Frame Brake
Motor

Pin No. Definition

PE

W

v

U

BK+

N | = |T|O|m| >

BK-

200/265 Frame Motor

Color Definition

Red U

12
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Motor Model Connector Pin Interface Pin Definition
Green A\
Blue w
Yellow&Green PE
Color Definition
200/265 Frame Brake Motor ONO; 1 BK+
2 BK-

Brake Pin Description:

The cable pin definitions above that include BK+ and BK- are used for motors with brakes. Cables for non-brake

motors do not have these pins; the terminals are empty.

2. Installation of the Servo System

2.1 [Installation of the Servo Drive

2.1.1 Installation Location

® Install the unit inside a control cabinet, protected from direct sunlight and rain.

® Do not use the product in environments near corrosive or flammable gases and materials, such as hydrogen
sulfide, chlorine, ammonia, sulfur, oxidizing gases, acids, alkalis, salts, or combustiblesi# Do not install the
unit in environments with high temperature, humidity, dust, or metal dust.

® Install the unit in a location free from vibration.

2.1.2  Environmental Conditions

Item Specification
Operating Ambient
-10~40°C

Temperature
Operating Ambient

pertcl l.ng rbten 20~90%RH (non-condensing)
Humidity
Storage Temperature -20~60°C
Storage Humidity 20~90%RH (non-condensing)

Vibration Resistance 4.9 m/s? or less

1000 m or below. For altitudes above 1000 m, derate the unit by 1% for
every 100 m increase.

Altitude

2.1.3 Installation Standard

The installation standard shown in the figure below must be strictly followed. This standard applies when

13
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combining a rectifier module with inverter modules. The combination of multiple inverter modules follows a
similar process, extending to the right. Note that the shorting cover plate and the snap-fit cover plate must be

installed on the final inverter module

Pull out the Loosen the Reinstall the panel

Tem o exposing the
Use a screwdriver P serews, push out

to remove the panel copper bar. lnsexk plies.on

both sides of the  the copper bar,

copper bar. and insert the
plates behind
the copper bar.
-l e
[ A N P 1 ]
il PR I p)
] \CT (7] ..,.:I LTS B
0| B
" i '
o]
&0
5 illz 3
I
5 Bz 8

Loosen the screws and horizontally lap-connect the copper bar.

B Servo Drive Orientation

During installation, ensure the front face of the servo drive (the actual mounting surface facing the
operator) is oriented toward the operator and perpendicular to the wall.

B Cooling

Sufficient space must be reserved around the servo drive to allow for effective cooling via the fan and
natural convection.

B Group Installation

A cooling fan should be installed above the servo drive. To prevent localized overheating of the servo
drive, maintain a uniform temperature distribution inside the control cabinet.

Environmental Conditions Inside the Control Cabinet
Operating ambient temperature: -10°C to 40°C.
Humidity: 90% RH or less.

Vibration: 4.9 m/s?.

Avoid conditions leading to freezing or condensation.

14
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® For long-term reliability, use in an ambient temperature below 50°C.

15
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2.2 Servo Motor Installation

MS6 series servo motors can be mounted in either horizontal or vertical orientations. However, incorrect
installation or installation in an unsuitable location may shorten the motor's lifespan or cause unexpected accidents.
Please ensure proper installation by following the precautions below.

/A Attention

@

1. The shaft end is coated with "anti-rust agent." Before installing the motor, wipe off the anti-rust
agent with a cloth soaked in "thinner."
2. When wiping off the anti-rust agent, ensure the thinner does not come into contact with other

parts of the servo motor.

2.2.1 Installation Location

® Do not use the motor in environments containing corrosive or flammable substances such as hydrogen
sulfide, chlorine, ammonia, sulfur, oxidizing gases, acids, alkalis, salts, or near combustible materials.
® In areas exposed to grinding fluid, oil mist, iron dust, or cuttings, select a model equipped with an oil seal.

Keep the motor away from heat sources such as furnaces.
® Do not use the motor in enclosed environments. Enclosed spaces can cause overheating and reduce the

motor's service life.

2.2.2  Environmental Conditions

If there is a risk of water dripping in the equipment installation environment (excluding the motor shaft end),
verify whether the motor's ingress protection (IP) rating meets the operational requirements. When the motor
shaft penetration area may be exposed to oil splashing, a servo motor equipped with an oil seal must be

selected.

Shaft penetration part

The MS6 series servo motors are designed for indoor use. Operate the motor under the following environmental

conditions:
Item Description
Ambient ]
-10°C~40°C(non-freezing)
Temperature
Ambient
L 20%~90%RH (non-condensing)
Humidity

16
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Item Description

Storage

Temperature ~20°C-60°C

Storage Humidity | 20%~90%RH (non-condensing)

Vibration

Resistance Radial: 49m/s?

(Vibration Axial: 24.5m/s?

Acceleration)

Altitude <1000 m. Derate by 1% for every 100 m above 1000 m
Cooling Method Air-cooled / Liquid-cooled / Natural convection

Protection Rating

IP54 (200-frame and larger motors)
IP65 (100-180 frame MS6H series motors)
IP67 (80-frame and smaller motors; 100-180 frame non-MS6H series motors)

m °

The vibration intensity acting on the servo motor varies depending on the application.
Always verify the vibration acceleration with the actual product.

The specified protection ratings are achieved only when the motor and compatible

cable are correctly mated and securely locked.

2.2.3 Installation Precautions

Item

Description

Rust Prevention

& Before installation, completely wipe off the anti-rust agent from the motor
shaft extension and apply appropriate anti-corrosion treatment.

Encoder Caution

¢ Do not impact the shaft extension during installation, as this may damage the

internal encoder.

Screw

% &

; Washer
N

r

# Before installing a pulley on the servo motor, ensure all components (servo

17
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Item

Description

motor, pulley, shim, screws, etc.) are complete and undamaged. Prepare suitable
tools (e.g., wrenches).

¢ Align the pulley's bore with the motor shaft and push it on smoothly to ensure
concentricity.

#Place a shim of the correct specification over the motor shaft to compensate
for tolerances, increase friction, and prevent loosening.

o Finally, insert the screw into the threaded hole and gradually tighten it against
the shim and into the pulley to secure the pulley firmly.

18
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2.3  Servo Cable Installation

The MS6 series servo motors utilize communication-type encoders. Improper use or adverse environmental
conditions may lead to unpredictable effects. The following points must be observed when installing optional

power and encoder cables.

2.3.1 Selecting Xinje Cables

Our standard cable materials include regular and high-flexibility types. For motors of frame size 80 and below,
compatible cable connectors are available in aviation plug and AMP types. For motors above frame size 80, the
compatible cable connectors are aviation plug type.

For standard applications, strictly adhere to the specifications provided by Xinje (see section 2.3.2 Xinje Cable
Specifications) when selecting cables from other manufacturers.

For non-standard applications, select cables from other manufacturers that meet or exceed Xinje's current

specifications based on the actual conditions.

Standard Application Considerations:
® Keep the pulse command signal cable length below 3 meters.

Keep encoder cable lengths within 20 meters. For lengths exceeding 20 meters, special cables are
recommended. The encoder cable's cross-sectional area depends on the required length. Longer cables have
higher resistance, leading to greater voltage drop or signal distortion, potentially causing lost pulses or
undetected signals. Generally, use custom special cables for lengths over 20 meters.

The power cable's cross-sectional area depends on the motor's current. Typically, select an area equal to 1/10
of the motor's maximum current (e.g., 6 mm? for a 60A motor).

If interference occurs, separate high-power and low-power cables. It is advised to route power cables
separately from encoder and signal cables.

Ensure proper grounding of the servo drive and motor. Grounding resistance should not exceed 4 Q, with a
grounding depth greater than 2 meters. Use 4x40 galvanized angle steel or a 40mm diameter galvanized steel
pipe.

For customer-made cables, refer to Xinje's specifications (section 2.3.2). Ensure reliable soldering, avoiding

cold joints, bridges, wrong connections, or missed spots. Test continuity between both ends after soldering.

Non-Standard Application Considerations:

1) Cable Dragging and Bending:

® Avoid bending cables or subjecting them to tension. Signal cable cores are only 0.2mm or 0.3mm in diameter
and break easily. Handle with care.
® Use high-flex cables for moving applications. Standard cables are prone to damage under repeated bending.

Integral cables on small motors (below frame size 80) are not suitable for moving applications.

When using cable carriers:

(D Maintain a bending radius of at least 10 times the cable's outer diameter;

2 Do not clamp or bundle cables inside the carrier; only secure them at the fixed ends outside the carrier.

(3 Prevent cables from twisting or tangling.
@ Keep the fill ratio inside the carrier below 60%.
® Do not mix cables with significantly different sizes to prevent crushing thinner cables. If mixing is necessary,

use partitions within the carrier.
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Cable End

2) Oily or Humid Environments

® [tis recommended to select cables with aviation-style connectors; the use of AMP-style interface cables is
discouraged.

® [f AMP-style cables are already deployed on-site, appropriate protective measures (such as applying silicone
sealant or wrapping with insulating tape) must be implemented.

® Use specially rated cables for these conditions.

3) Environments with Interference or High Current/Power (e.g., Welding Equipment)

Ensure the motor is correctly grounded.
Ground high-current equipment separately.

Employ proper cabling routing, such as separating power and signal cables.

Shield encoder cables with metal shielding or add ferrite cores to suppress interference.

4) Low-Temperature or High-Temperature Environments

® Select cables (special types) rated for the specific operating temperature conditions.

2.3.2 XINIJE Cable Specifications

1) XINJE Cable Material Composition

Cross-sectional diagrams of the cables (encoder, power) are provided. These diagrams correspond to
descriptions of the sheath material, conductor gauge/size, core material, and shielding layer

material.

shield sleeve material PVC

insulation material PVC _insulation material PVC

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

other wire diameter or smaller
Unit: mm2&AWG

normal power cable
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Nonwoven wrap, overlap=20%

Filling: cotton thread or others

yellow wire is ground wire: same to

other wire diameter or smaller

High quality NBR mixed

Unit: mm2&8AWG

high flexible power cable

msulation matenal FWVC
red black wire diameter 0.3mm?
linned copper wire
blue green twisted pair diameter

0.2mm?2 tinned copper wire

shield sleeve matenal PVC

Weave 1. density =~88%

2. material: tinned =oft tin wire

aluminum foil

normal encoder cable

Filling: cotton thread or others
twisted pair 0.2mm? bare copper wire

insulaton material PVC

Weave 1. density =88%
2. matenial: tinned soft fin wire

— Monwovien wrap, overlap=20%

high flexible encoder cable

2) Cable Gauge Specifications

special mixed PVC high flexible

Wire diameter material: bare copper

shield sleeve matenial; oil resistance PVC

Encoder Cable Diameter Power Cable Diameter
Brake
. Overall o .
Frame Size Diamet Individual Overall Dia. (mm) Power Core Core
iameter
Conductor (Non-brake/Brake) Gauge (mm?) | Gauge
(Standard)
(mm?)
Standard / High-flex:
40 Motor Frame 4*0.3 mm?
5.2/5.8 mm
6 mm Standard / High-flex:
60. 80 Motor Frame 15m below: andar 1itex: 4*0.5 mm?
3P*0.2 mm? 6.2/6.5 mm
100~ 110. 130 Motor 15m~30m: Standard: 9.4/9.4mm
. 4*1.5 mm?
Frame 2P*0.2 mm?+ | High-flex: 9.6/9.6 mm 2%0.3
180 Motor Frame 1P*0.34 mm? | Standard: 9.7/9.8 mm mm?
6.2 mm ) 4*2 0 mm?
3kW 30m~50m: High-flex: 9.8/9.8 mm
180 Motor Frame 2P*0.2 mm*+ | Standard: 14.5/14.5 mm
3kW above 1P*0.4 mm? | Hjoh-flex:15.8/15.8 mm 3%6.0mm2+
200 Motor Frame 13. Standard: 14.5mm 1*2.5 mm?
7.9 mm )
17kW High-flex: 15.5mm
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200 Motor Frame
21kW

200 Motor Frame
27kW

265 Motor Frame
32kW

265 Motor Frame
45kW

Standard: 19.6mm 4*10.0mm?
3*12.0mm?+
Standard: 20mm
1*4 mm?
Standard: 22mm 4*16.0mm?
3*30.0mm?+
Standard: 29mm
1*16 mm?

[

For encoder cables of 15 meters and longer, the power wires (5V and GND) must have an
increased gauge to prevent voltage drop over the long distance, which could affect
encoder signal transmission.

3) Cable Technical Specifications

Cable Performance . . .
. . Cable Installation Specifications
Specifications
Cable Type Fixed
Temperature Voltage . . .
. ) . Installation Moving Installation
Rating Withstanding
Standard .
-20°C~80°C | 2000V/min /
Cable
If travel <2mand R > 7.5 x D, then N >
>5*D
High-Flex . 3 million cycles;
-20°C~80°C | 2000V/min
Cable If travel <2m and R > 10 x D, then N > 5
million cycles
Note: D = Finished Cable Diameter, R = Bending Radius, N = Flexing Cycle Life.
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2.4 Servo Drive Outline Dimensions

B DM6-4110P0-R unit: mm
I~
200 300 Lp, R 150
= F _ D &
g [ I = °
o I [ °©
S o 0
<t o °©
8
= b [c] ® e
B DM6C-40P4-M, DM6C-40P7-M, DM6C-43P0-M unit: mm
50 | 300 S
D
(=) [ml __ %
@® @ o @ (#
(e} N
F %
=1
I
| [} [} ?
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B DM6C-45P5-M. DM6C-47P5-M, DM6C-415P0-M
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®
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2.5 Outline Dimensions of Servo Motor

B Mounting Dimensions for 40 Frame Size Motor unit: mm
[6]o.06]A] — 2-04. 6
F{h 0.02]A ﬁ, H@‘me 046 \HH_DL ﬁ1
St \
1 ®)
“ 1o ) ™
- S i -
[ LA 040
LA+l .
Motor Model - Inertia Class
Standard With Brake
MS6H-40CN30B03-20A5-S 60.8 93.4
MS6H-40CN30BoO3-20P1-S 77.4 110 . )
High Inertia
MS6H-40TH30BO3-20A5-S 62.8 95.4
MS6H-40TH30Bo3-20P1-S 79.4 112
B Mounting Dimensions for 60 Frame Size Motor unit: mm
<—‘ A
[o[o.06]a] —~ u e 5 - @70\
A F(h 0.02[a] || * O 5|
s = &
¢ Il
o O <
> § 20 i
4-¢5.5
Ei%/ e 4 A6
7 H/ AR . N
LA+l .
Motor Model - Inertia Class
Standard With Brake
MS6H-60CN30Bno3-20P2 76.4 99.15 ) )
High Inertia
MS6H-60CN30B03-20P2-S 66.7 93.5
MS6S-60CN30B03-20P4 98.4 121.15
MS6S-60CN30Bo3-20P4-S 88.7 115.5 .
Low Inertia
MS6S-60TH30Bo3-20P4 97.4 121.2
MS6S-60TH30Bo3-20P4-S 974 121.2
MS6H-60CN30B03-20P4 98.4 121.15
MS6H-60CN30B03-20P4-S 80.2 106.95 ) )
High Inertia
MS6H-60TH30Bo3-20P4 98.4 121.15
MS6H-60TH30BO3-20P4-S 80.2 106.95
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B Mounting Dimensions for 100 Frame Size Motor

[*2)
=
<o

Mounting Dimensions for 80 Frame Size Motor

unit: mm

4-06. 50
S T e =
| mint
e
<2l e
25
I i
il
35518
LA
LA+1 .
Motor Model Inertia Class
Standard With Brake
MS6S-80CN30Bo3-20P7 107.1 132.1
MS6S-80CN30Bo3-20P7-S 95 126.9 :
Low Inertia
MS6S-80TH30Bo3-20P7 107.1 132.1
MS6S-80TH30Bo3-20P7-S 106.1 138
MS6H-80CN30Bo3-20P7 107.1 132.1
MS6H-80CN30Bo3-20P7-S 89.2 121.1 ) )
High Inertia
MS6H-80TH30Bo3-20P7 107.1 132.1
MS6H-80TH30BO3-20P7-S 100.3 132.2
MS6S-80CN30Bo3-21P0 117.6 142.6 i
Low Inertia
MS6S-80TH30Bo3-21P0 117.6 142.6
MS6H-80CN30Bo3-21P0 134 159
MS6H-80CN30Bo3-21P0-S 112.5 144 .4 ) )
High Inertia
MS6H-80TH30Bo3-21P0 134 159
MS6H-80TH30Bo3-21P0-S 123.6 155.5

ﬁ P
21 7% N
M6 VE12 F{/\o‘ozs\ ‘ ‘ % S
=== | —— —|
U g 32_]
(4] i
20 O] z0. 06 AL 4‘?7 L LA
-~
Motor Model LAl Inertia Class
Standard With Brake
MS6L-100CN30Bo2-o1P5 180 205
MS6L-100TH30Bo2-o1P5 193 218 Ultra-Low
MS6L-100CN30Bo2-42P5 228 253 Inertia
MS6L-100TH30BO2-42P5 241 266
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B Mounting Dimensions for 110 Frame Size Motor

-'-—E B
- e tEOVER
E-E AN0e ..t sl o T
£ I =3 12 130
Horx ]5h_ = i .ﬂ =
= R — = :
1085
15. 5
NEEE 10
ik LA
'--—i B
LA+1 .
Motor Model Inertia Class
Standard With Brake
MS6G-110CN30Bo2-01P5 132.5 163.5 . .
Medium Inertia
MS6G-110TH30Bo2-o1P5 149 180
B Mounting Dimensions for 130 Frame Size Motor unit: mm

e
AA 1 |

L5:1 M6 — 61 12 A Ee——|1
@5V 15 % ﬁ

0110h7
022h6
|
[
1
|
|
|
I

o2} <.J e
- i | | -
D
L ANy
55+0.5 LA
LA=£1
Motor Model - Inertia Class
Standard With Brake
MS6G-130CN15Bo2-00P8 133.5 162.5
MS6G-130TH15B02-00P8 150 179
MS6G-130CN25Bo2-01P0 119.5 148.5
MS6G-130TH25Bo02-01P0 136 165
MS6G-130CN20Bo2-01P5 133.5 162.5
Medium Inertia

MS6G-130CN15Bo2-a1P5 151.5 180.5
MS6G-130TH20Bo2-01P5 150 179
MS6G-130TH15Bo2-01P5 168 197
MS6G-130CN15E02-02P3 181.5 210.5
MS6G-130TH15E02-02P3 198 227
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z A 4-29
Al ~CERG o5
eF =" /A
5 ‘ <|JA [— %'_/ ! J
e=e—
405 ' v S .
20 L[©]@0.06[a]__55 LA 0130
LA+1 )
Motor Model - Inertia Class
Standard With Brake
MS6G-130CN15Bo2-02P3 181.5 210.5
Medium Inertia
MS6G-130TH15Bo2-02P3 198 227
<—‘ A

%
| —
| g
[7lo.0%4] %%}\ 59
1 (o]
Lo
g
[ }L

0110h7
2816

5 12
63 LA
-~
LA+£1
Motor Model - Inertia Class
Standard With Brake
MS6S-130CN30Bo2-43P0 202.8 231.8
MS6S-130TH30B02-43P0 219.3 248.3
MS6S-130CN30Bo2-45P0 257.8 298.5 .
Low Inertia
MS6S-130TH30B02-45P0 274.3 315
MS6S-130CN30Bo2-47P0 321.8 362.5
MS6S-130TH30B02-47P0 338.3 379
Mounting Dimensions for 180 Frame Size Motor unit: mm
BlocT] — o
=D RS

= o0 g

< ﬁt ===
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s, " 65
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79 20 1A
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Inertia Class

LA+1
Motor Model Standard With Brake
MS6H-180CN15B02-43P0 215 255
MS6H-180CN15B02-44P4 247 287

High Inertia

% s =
‘ s
Y4
37
M Model LAl Inertia CI
otor Mode Standard With Brake nertia (lass
MS6H-180CN15Bo2-45P5 269 309 ) )
High Inertia
MS6H-180CN15Bo2-47P5 325 365

- A )
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= i 65

<J A 3

79 20 LA
LA+1 )
Motor Model - Inertia Class
Standard With Brake
MS6H-180CN15E02-45P5 269 309 ) )
High Inertia
MS6H-180CN15E02-47P5 325 365
©Jzo.08[A 1 [o1[a}— @
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LA=I
Motor Model - Inertia Class
Standard | With Brake
MS6G-180CN15B02-43P0 162 206.5
MS6G-180CN15B0O2-44P4 185 229.5
Medium Inertia
MS6G-180TH15Bo2-43P0 176.5 221
MS6G-180TH15B02-44P4 199.5 244
<—‘ A
%
S Tmam o [
S N
oS
I3 — _ _
S 96 E S
. [
113 3,19 LA
<
LA+1
Motor Model - Inertia Class
Standard With Brake
MS6G-180CN15B02-45P5 208 252.5
MS6G-180CN15B02-47P5 256 300.5
Medium Inertia
MS6G-180TH15B02-45P5 222.5 267
MS6G-180TH15Bo2-47P5 270.5 315
Mounting Dimensions for 100 Frame Size Motor unit: mm
L oselsl 180
[1 ﬂ4—014. 5
B
B-B N = ) N
X MLO¥AR35 = :‘:% 1 :1)(7» -
Pl = =
SIS \ =
o)) R <
=
e ST e = 5
5 19 ™ w
82 LA
o -1,
LA=I
Motor Model - Inertia Class
Standard With Brake
MS6G-200TH17Bo2-413P0-F 433 512
MS6G-200TH17Bo2-417P0-F 468 545.5
Medium Inertia
MS6G-200TH17Bo2-421P0-F 503 580.7
MS6G-200TH17B2-427P0-F 536.4 615.7
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180 160
O o5 g
— 4 g 0215\
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08|A
- 89 1A 0200
278
LA+1
Motor Model - Inertia Class
Standard With Brake
MS6G-200TH17B2-413P0-Y 361 /
MS6G-200TH17B2-417P0-Y 396 /
Medium Inertia
MS6G-200TH17B2-421P0-Y 431 /
MS6G-200TH17B2-427P0-Y 166 /

3. Wiring of the Servo System

3.1 Main Circuit Wiring

3.1.1 Terminal Arrangement of Servo Driver

B Rectifier unit DM6-4110P0-R

e
T

External 24V Power Supply

CN6: CAN+485
Communication Port

31




DMG6C Series Servo Drive User Manual

B DM6C-40P4/40P7/43P0(-S)-M inverter module

CN4-A:Motor 1 Frequency
Division And Full Closed-
Loop

CN2-A: Motor | Encoder
Port
Motor 1 Power Terminal

——CN3: USB Type-C Interface

I CNI: Communication Port

——CNO: I/O Signal Port

CN4-B:Motor 2 Frequency
Division And Full Closed-Loop

+——CN2-B: Motor 2

Encoder Port

Motor 2 Power Terminal

Block

Block

CN7-A:Motor | Brake
Connection Terminal Block

CN7-B:Motor 2 Brake

Connection Terminal Block

External
24V

Power — ]
Supply

First-person perspective, top-down view

First-person perspective, top-down view

B DM6C-45P5/47P5/415P0(-S)-M inverter module

CN4-A:Motor 1 Frequency
Division And Full Closed-Loop

CN2-A: Motor | Encoder Port

Motor 1 Power Terminal Block

CN7-A:Motor 1 Brake
Connection Terminal Block

+——CN3: USB Type-C Interface
-£1|[ CNI1: Communication Port

CNO: I/O Signal Port
CN4-B:Motor 2 Frequency

Il Division And Full Closed-Loop R

CN2-B: Motor 2 al 24V
Encoder Port Power
Supply

+—Motor 2 Power Terminal Block
— CN7-B:Motor 2 Brake

Connection Terminal Block

First-person perspective, top-down view

First-person perspective, top-down view

B  DM6C-445P0S/455P0S/475P0S-M Inverter Module
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—CN5-B: B-Axis STO Power Supply
—CNS-A: A-Axis STO Power Supply

T—CNG6: Standard RJ45
Ethernet Port

CN5-B: B-Axis STO Power Supply
CN35-A: A-Axis STO Power Supply
CN6: Standard RJ45 Ethernet Port
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0
===
28388
2 Il
CN3: USB Type-C
H C Interface
& CN1: Communication
= Port
CNO: /O Signal Port
CN4-A: Motor 1 Frequency Division
Output and Full Closed-Loop Y
-
s } ) External 24V Power _| |  CNS5-1: STO Power Suppl
CN2-A: Motor 1 Encoder Port Iz Suppl ¥
PRY o | CN6: CAN+485 Communication Port
]
Motor Power Line Terminals e H =

First-person perspective, top-down view

3.1.2 Main Circuit Terminals and Their Descriptions

B  DM6-4110P0-R

From left to right, the main circuit terminal functions are as follows:

@
@
@

terminal function explain

R 8 T Main circuit
- ss0v R, S, T | 0 CHEURPOWER three-phase AC 380-440V,50/60Hz
input terminal
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3.2 Terminal Description

3.2.1 CNO Terminal Specifications (Input/Output Terminals)

The connector numbers below are in the order from the inverter module panel.

number | name explain number | name explain
1 SI1+ | Axis A SI1+ 16 SO4- | Axis B SO4-
(high-speed)
2 SI1- | Axis A SI1- (high 17 SO4+ | Axis B SO4+
speed)
3 SI2+ | Axis A SI2+ (high 18 COM | Axis B output
speed) terminal ground
4 SI2- | Axis A SI2- 19 SO3 | Axis B SO3
(high-speed)
5 SI3 | Axis ASI3 20 SO2 | Axis B SO2
6 SI4 | Axis A SI4 21 SO1 | Axis B SO1
7 SIS | Axis A SI5 22 +24VI | Axis B Input
+24V
8 SI6 | Axis A SI6 23 SI6 | Axis B SI6
9 +24V | Axis A Input +24V 24 SI5 | Axis B SIS
10 SO1 | Axis ASO1 25 SI4 | Axis B SI4
11 SO2 | Axis A SO2 26 SI3 | Axis B SI3
12 SO3 | Axis A SO3 SI2- | Axis B SI2-
27 (high-speed)
13 COM | Axis A output )8 SI2+ | Axis B SI2+
terminal ground (high speed)
14 SO4+ | Axis A SO4+ 29 SI1- | Axis B SI1-
(High-speed)
15 SO4- | Axis A SO4- 30 SI1+ | Axis B SI1+
(high-speed)

include 6 standard IO ports and 2 dry contact outputs. Pins 1-4 and 27-30 are

m ® Input/output terminals: 4 high-speed pulse inputs and 8 standard 10 inputs; outputs

dedicated to high-speed pulses (up to 10 Mbit/s), while the remaining pins handle
low-speed pulses (up to 10 Kbit/s).
® For inverters rated at 32kW or higher, use single-axis configuration, with only the

A-axis terminals (1-15) functional in the driver.

3.2.2 Terminal Specifications for CN1 (EtherCAT Communication)
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number name number name
d! 1 TX A+ 9 TX B+
nlet : 2 TX A- 10 TX B-
Bs 3 RX A+ 11 RX B+
4 - 12 -
g9 5 - 13 -
Outlet E 6 RX A- 14 RX B-
6 7 - 15 -
8 - 16 -

3.2.3 Terminal Specifications for CN2 Encoder

B The terminal arrangement of the encoder socket on the CN2 driver body is as follows:

order
. order .
numbe definition definition
number
r
temperature
1 6 GND
transducer -
temperature
2 7
transducer +
3 485-B 8 +5V
485-A
5 shielding layer / /

3.2.4 Terminal Specifications for CN3 (USB Type-C Interface)

—~ order definition order definition
Al B1 number number
JEL Al GND BI GND
¥ A4 | USB-VBUS B4 USB-VBUS
aE I A6 USB-D+ B6 USB-D+
NE 1 A7 USB-D- B7 USB-D-
g B e A9 | USB-VBUS B9 USB-VBUS

Al2 GND BI12 GND

The USB Type-C hardware interface supports dual-sided insertion with a maximum standard
transmission distance of 15 meters. Default communication parameters: baud rate 115200bps, 8-bit

data, 1-bit stop, and parity check. Hot-swapping is supported.
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3.2.5 Terminal Specifications for CN4 (Frequency-Divided Output and Full

Closed-Loop Signal Terminals)

)

© ® ®@ @ 0
® © @ ©
® @ ® @

@

|

3.2.6 Terminal Specifications for CN5 (STO Signal)

2-CcOM

2-24V

1-COM

1-24Vv

External 24V input, voltage range: within 21.6V~26.4V,0.5A.

number | name explain number | name explain

1 QBH-A+ | Fully 9 FPA+ | Encoder frequency

2 QBH-A- | Fully 10 FPA- | Encoder frequency

3 GND grating ruler 11 FPB+ | The encoder outputs a
4 QBH-B+ | Fully 12 FPB- | Encoder frequency

5 QBH-B- | Full 13 FPZ+ | The encoder outputs a
6 QBH-Z+ | Fully 14 FPZ- | Encoder frequency

7 QBH-Z- | Full 15 5V | The grating scale is

8 GND grating ruler / / Idle Pin

name explain
2-COM STO2-COM

2-24V STO2-24V
1-COM STO1-COM

1-24V STO1-24V

3.2.7 Terminal Specifications for CN6 (CAN+485 Communication + Station

Number Assignment)

Inlet

Outlet

number name number name

1, 1 CANH 9 CANH
2 CANL 10 CANL
B 3 GND 11 GND

4 485-A 12 485-A
q° 5 485-B 13 485-B
6 485GND 14 485GND
1 7 OUT-TX 15 OUT-TX

8 OUT-RX 16 OUT-RX

RJ45 male/female connectors compliant with CN6

standard, featuring dual isolated 485

communication channels, dual isolated CAN communication channels, and dual isolated station
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number assignment interfaces.

The 485 communication operates at low speed with a baud rate not exceeding 115200 and supports 32
slave stations. By default, CAN communication supports high-speed CAN bus with a maximum baud
rate of 1MHz, theoretically supporting a maximum range of 25 meters and 64-axis operation.

To ensure stable communication, a JA-ET terminal resistor can be connected to the CAN
communication output port of the last inverter shaft.

3.2.8 Terminal Specifications for CN7 (Brake Terminal)

number name number name
1 / 4 /
2 BK- 5 BK+
3 / 6 /

m 45kW/55kW/75kW inverter terminals without brake.
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3.3 Classification and Function of Signal Terminals

3.3.1 Sl input signal

Connect using a relay or a transistor circuit with an open collector. When using a relay, select a

low-current relay. If you do not use a low-current relay, poor contact may occur.

classify

input terminal

function

on-off input

SI1 ~ SI6

Multifunctional input signal terminal

The factory allocation of input terminals

terminal SI1 SI2 SI3 SI4 SI5~SI6
) S-ON/ ALM-RST/Alarm P-OT/No N-OT/No
function . unabsorbed
enable Reset forward rotation reversal
collector open circuit type (SI1\SI2) Relay type (SI1\\SI2)

upper device servo driver

upper device servo driver

Sl+

+24V,
el

LV |
s K]

upper device servo driver

upper device servo driver

+24V Sl+
sl TR
T oV Si- EZ% }

Y

COoM2

collector open circuit type (SI3~SI6)

Relay type (SI3~SI6)

upper device servo driver

upper device servo driver

upper device servo driver

upper device servo driver

+24V
4L

+24V —
N NN
Iizkf— %
R=3.3KQ ;

+24V ‘ +24V —
[ %\\
T  ov sl
R=3.3K Q
Y2
COoM2

SI1 and SI2 are high-speed SI inputs with a response time of <2us. They support

NPN/PNP and 24VDC, with a recommended minimum voltage of 18V and a
maximum of 28V.

Four-channel low-speed SI inputs (SI3, SI4, SIS, SI6) with a response time of <

2ms, supporting both NPN and PNP configurations.
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3.3.2 SO output signal

classify leading-out terminal function
optocoupler
P P SO1 ~ S04 multi-function output terminal
output

The factory allocation of output terminals

terminal SO1 SO2 S03~S04
) COIN/Location ALM/ report to the
function . unabsorbed
completed police
SO1-S0O3 type Relay type (SO1~SO3)
servo driver upper device servo driver Servo driver upper device
upper device servo driver upper device
+24V +24V

CT
+
7 |

A
-
@)

=

L
Q
@)
< a0
T
N
/|

|

LA
e
@)
=
—C
(@]

@)
<

ov ov
SO4 type Relay type (SO4)
servo driver upper device servo driver servo driver upper device Servo
upper device driver upper device
+24V +24V

T
i
a
(FAS)
A
(e}
=
=
—=C

Q
o

<

[

N
? |
IEAS)

A

@]

+
—C
—C

(@]
o
<

® SO4+ and SO4-labels;
m ® Maximum load voltage and current:
Voltage: DC 30V (maximum)
Maximum load current: 400W or less: SO1 500mA (maximum), SO2~S04 50mA
(maximum)
750W and above: SO1 to SO4, S0mA (maximum)
® SO1~SO3 supports NPN connection only, while SO4 provides dry contact output
with dual NPN/PNP connection options and low-speed SO output.
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3.3.3 Encoder Feedback Output Signal

The encoder's frequency division output circuit generates differential signals via a differential driver,
providing closed-loop feedback for the host device's position control system. On the host side,
differential or optocoupler receiver circuits are used to receive the signals, with a maximum output
current of 20maA.

Servo Unit Host Device

530 10A- V/ﬂ L
33Q 11/B+

Pe BO_12/B- / 15—
330 13/ 7+ A

430 142 / D
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3.4 EtherCAT Communication Connection Description

The EtherCAT motion control system features remarkably simple wiring. EtherCAT enables the
replacement of Ethernet's star topology with a streamlined linear configuration. For instance, the
Sinovent DM6C series servo motors benefit from EtherCAT's elimination of hubs and switches. Both
the XG2 series PLC units and DM6C series servo motors come with built-in EtherCAT
communication ports, significantly reducing the need for cables and cable trays. This simplifies
wiring design and connector calibration, thereby lowering installation costs.

The EtherCAT bus recommends linear wiring. The wiring method is shown in the figure below:

Local Expansion [/O

Among the XG2 series PLCs, only LAN2 port supports EtherCAT communication. The
two communication ports of the servo driver follow the 'bottom-in, top-out' principle:
LAN?2 port must connect to the IN port of the first servo, then the OUT port of the first
servo connects to the IN port of the second servo, and so on.

Communication signals are inevitably affected by electromagnetic interference during transmission.
We recommend using industrial-grade Category 5Se cables, available for purchase from our company.

Bus communication connects physical devices to the diagram.
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The bus communication follows the rule of "lower in, upper out."
The definition of Ethernet interface pins is specified in Section 3.2.2 under Terminal Specifications
for CN1.
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3.5 High-power Motor Fan Wiring

6 03¢
©

mll=|

26

® The diagram above illustrates a wiring example for a motor fan, using the XJ Servo Motor 200
base motor as an example.

® High-power air-cooled motors rated at 11kW or above are equipped with fans. The motor's
internal structure must connect to both the power supply and fan power lines during factory
installation. Refer to the markings on the motor-fan connection point for the fan's voltage
specifications.

® The fan's lead-out wire is pre-connected when the motor leaves the factory, and the other end is

directly connected to the power supply through the fan's outlet.
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4. Pre-operation of the Servo System

4.1 Basic Operations

4.1.1 Instructions for the Control Panel

Button name operation declaration
SEL Short press: Switch axes, axis numbers

- appear on the leftmost side
— — — ESC Short press: Switch or return to the status
- — | |—| ;. INC Short press: Show data in ascending order.

Long press: Show data in ascending order

S ESC INC  DEC ENTER DEC Short press: Show data in descending order.
Long press: Show data in descending order
ENTER Short press: Shift; |
Long press: Set and view parameters

After powering on, the back panel performs a self-check operation, with all display
digits and five decimal points illuminated simultaneously for one second.

4.1.2 Key Operations

By switching the basic states of the panel operator, you can display the operating status, set parameters,
activate auxiliary functions, and check alarm status. Pressing the ESC key will sequentially switch states
in the order shown in the figure below.

Status: bb indicates the servo system is idle; run indicates the servo system is operational; rst indicates
the servo system requires a power cycle (the panel status display in this diagram excludes axis

numbers).
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STA/ESC switchover

state EE—

parameters

E—

onitor | ————»

I

assist

——

idle state

operating
state

Reset
prompt

functional
parameter

:

controls
parameter

communications
parameters

Current
rotatiohalspeed

Alarm code

Power—on
times

Alarm
cleared

Point
operation

Alarm
code

Parameter configuration Px-xx: The first x denotes the group number, while the subsequent two X's

indicate the parameter sequence number within the group.

Monitoring status Ux-xx: The first x denotes the group number, while the subsequent two x represent

the parameter sequence number within the group.

Auxiliary function Fx-xx: The first 'x' denotes the group number, while the subsequent two 'x' indicate

the parameter sequence number within the group.

Alarm status E-xxx: The first two x's denote the major alarm category, while the last x indicates the

subcategory under that category.
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4.2 Description of the display status during operation

During power-on, the panel displays according to the P8-25 parameter settings.

come
Signal | factory | Applicable . . .
parameter . meaning revise | 1nto
name setting mode
force
0: Normal display. Power-up displays
Power
'bb' or run'. o
0
panel 1: The panel displays the value of U0-00 | at d
an
P8-25 display 0 own and speed feedback in rpm any
ower
setting 2: The panel displays the value of U0-07 | time P
on
when powered on, with torque feedback .
) again
In percentage.

B When the speed and torque control mode is used

Zero clamping ZCLAMP

Consistent speed -

V-CMP
torque limitation B

i |

Rotation

detection TGON -
rate
limitationVLT
Number of digits
bit data Show content

P5-39

same speed detection

The light will be on when the motor's actual speed matches the
commanded speed.

Detection width of synchronous signal: P5-04 (unit: rpm)

P5-42

torque limit

The light turns on when the torque exceeds the set value during speed
control.

Internal forward torque limit: P3-28 Internal reverse torque limit: P3-29

P5-40

rotation detection

The light will turn on when the motor speed exceeds the rotation
detection speed.

Rotation detection speed: P5-03 (unit: rpm)

velocity limit

P5-31

Zero Clamping | The light turns on when the zero-clamping signal activates.

(/ZCLAMP)

P5.43 The light turns on when the speed exceeds the set value during torque

control.

Forward speed limit during torque control: P3-16; Reverse speed limit:
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P3-17.

Display content in abbreviated code

Display content in

abbreviated code

Show content

In standby mode

Servo off state. (The motor is not powered)

in service

Servo enabled state. (The motor is powered on)

Reset state required

The server needs to be powered on again

Forbidden forward drive state

P-OT ON state. Refer to Section 5.3.2.

Disable reverse drive state

N-OT ON state. Refer to Section 5.3.2.

_11_1

Control mode 2 is empty

When in position control mode

Positioning -
completed COIN
Positioning proximity | e — —
|
Rotation detection
TGON \
Number of digits
bit data Show content
P5-38 When the position is controlled, the light will turn on if the given
End of Positioning | position matches the actual position.
(/COIN) Positioning width: P5-00 (unit: instruction pulse)
P5.36 When the position is controlled, the light will turn on if the given
position matches the actual position.
Near (/NEAR) . .
Approach signal width: P5-06
P5.40 The light will turn on when the motor speed exceeds the rotation
] ) detection speed.
rotation detection ) . .
Rotation detection speed: P5-03 (unit: rpm)

Display content in abbreviated code

Display content in

Show content
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abbreviated code

In standby mode

Servo off state. (The motor is not powered)

in service

Servo enabled state. (The motor is powered on)

Reset state required

The server needs to be powered on again.

Forbidden forward drive state
P-OT ON state. Refer to Section 5.3.2.

Disable reverse drive state
N-OT ON state. Refer to Section 5.3.2.

Control mode 2 is empty
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4.3 UX-XX Monitoring Parameters

B UO0-21 input signal status

A lamp

N P — —
D o e—
W | eo— c—

N | e— —
| — —

SEL ESC INC DEC

@©

ENTER

B lamp

Note: Under positive logic, if light A is on and light B is off, it indicates that there is a signal input. Under

negative logic, if light A is on and light B is off;, it indicates that there is no signal inp

B UO0-21 Input Signal 1 Allocation

block . block i
explain explain
code code
1 S-ON servo enable signal 2 P/CON ratio action instruction
3 P-OT prohibition of forward drive 4 N-O-T forbidden inversion drive
. external torque limit for P-CL
5 ALM-RST alarm clearing 6 i
forward rotation
external torque limit of-N / CL reversal .
7 . 8 /SPD-D Internal speed selection
side
9 /SPD-A Internal Speed Selection 10 /SPD-B internal speed selection
Note: When reading status via communication, the binary values read from right to left correspond to
the /S-ON and /P-CON positions. A value of 0 indicates no input at that position, while 1
indicates input. For example: 0x0001 means input at /S-ON, and 0x0201 means input at both
/S-ON and /SPD-B.

B UO0-22 input signal status
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A lamp

IO B Y I
B B lamp
Fff ff ff 11 f

SEL ESC INC DEC  ENTER

Note: Under positive logic, if light A is on and light B is off, it indicates that there is a signal input. Under
negative logic, if light A is on and light B is off, it indicates that there is no signal input.

B UO0-22 Input Signal 2 Allocation

block ) block )
explain explain
code code
11 CSEL mode selection 12 /ZCLAMP zero clamp
13 INHIBIT instruction pulse prohibition 14 G/SEL gain switching
15 CLR pulse clear 16 /CHGSTP step change
17 I-Sel Inertial Switching 18 —
19 | — 20 —

Note: When reading status via communication, the binary values read from right to left correspond to
the /C-SEL and /ZCLAMP positions. A value of 0 indicates no input at that position, while 1
indicates input. For example: 0x0001 means input at /C-SEL, and 0x0009 indicates input at both
/C-SEL and /G-SEL.

m "—" is reserved for display and does not indicate any signal; this status bit remains at 0.

B UO0-23 output signal status
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I L B L Y Atamp

U A B tamp
/

F4f ff §f £ 1

10 98 76 54 32 1

N N o~ o~ o\

& & & L L

SEL ESC INC DEC ENTER

Note: Under positive logic, if light A is on and light B is off, it indicates that there is a signal input. Under
negative logic, if light A is on and light B is off, it indicates that there is no signal input.

B UO0-23 Output Signal 1 Allocation
block . block .
explain explain
code code
Keep Location Complete L
1 2 End of Positioning (/COIN)
(/COIN_HD)
3 same speed detection rotation detection
5 Ready (S-RDY) 6 torque limit
7 velocity limit detection brake interlock
9 Warning (/WARN) 10 Output Near (/NEAR)

Note: When reading the status via communication, the binary values read from right to left
correspond to /COIN_HD and /COIN positions. A value of 0 indicates no output from the signal
at that position, while 1 indicates an output. For example: 0x0001 means /COIN_HD has an
output, and 0x0201 means both /COIN_HD and /NEAR have outputs.

B U0-24 output signal status
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A lamp

LI N
LI Bfamp
Ff fF f1 7f 1

SEL ESC INC DEC ENTER

Note: Under positive logic, if light A is on and light B is off, it indicates that there is a signal input. Under
negative logic, if light A is on and light B is off, it indicates that there is no signal input.

B U0-24 output signal distribution

block . .

code explain block code explain
11 report to the police (/ALM) 12 The speed reaches (/V-RDY)
13 Custom Output 1 14 Custom Output 2
15 /7 Xiang 16 /MRUN
17 continue to have 18 continue to have
19 continue to have 20 continue to have

Note: When reading status via communication, the binary value read from right to left corresponds to

/ALM and position. A value of 0 indicates no input at that position, while 1 indicates input. For
example, 0x0011 means both /ALM and Z phase have output.

B U0-88 motor code reading status

UO0-88 display status meaning

|_| | 0001 — Encoder motor parameters read successfully, but P0-33

= (. Use the motor parameters from the encoder.

0011 — Encoder motor parameters read successfully (P0-33=0).

The motor parameters from the driver are now in use.

0021-Encoder motor parameters detected successfully, but the

value is 0. Configure P0-53 before use.

L
I

| 0031-Encoder motor parameters detected successfully but failed
due to CRC error. Use after setting P0-53.
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U0-88 display status

meaning

e
1 Il

0042-Failed to read encoder motor parameters. Set P0-53 before

_ use.
B U4-18 Input Signal Status
SI1 SI2 SI3 U4-18 display
1 0 0 0x0001
0 1 0 0x0002
1 1 0 0x0003
0 0 1 0x0004

Note: U4-18 displays the software activation status of SI terminals. The terminal will only appear on
U4-18 when its function is set. For example, SI1 has no assigned function, so even if the
hardware sets SI1 to high, the Oth bit of U4-18 will not display 1.

B U4-19 output signal status

SO1 SO2 SO3 U4-19 shows
1 0 0 0x0001
0 1 0 0x0002
1 1 0 0x0003
0 0 1 0x0004

bit positions.

Note: The U4-19 indicator displays the software activation status of the SO terminal, represented by
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4.4 FX-XX Auxiliary Function Content

B FO0-XX
Function Function
code explain code explain

Panel external command

F0-00 Clear alarm F0-08 auto-adjustment

Restore parameters to factory panel internal instruction self

F0-01 settings F0-09 adjustment

F0-02 Clear positional deviation FO0-10 Panel vibration inhibition 1

F0-04 Clear historical alarm records FO-11 Panel Vibration Suppression 2
Panel Vibration Suppression (Fast

F0-07 panel inertia identification FO0-12 FFT)

1) Clear alarm (parameter FO-00)

When a fault occurs, the system automatically displays the E-XXX alarm status with the alarm number;
otherwise, the alarm status is not visible.

In alarm mode, pressing 1 on the panel to write to FO-00 resets the fault.

When an alarm occurs, first identify the cause before clearing it. If the alarm is triggered by a

powered-down servo, no clearing is required.

2) Reset parameters to factory defaults (parameter FO-01)

First, turn off the servo, then perform the factory reset as follows:

Set F0-01 to 1 and press ENTER to confirm. The factory reset is complete, so no power-off is required.

3) Clear deviation (parameter F0-02)

Set F0-02=1 to clear the deviation.

4) Panel Inertia Identification (Parameter FO-07)

Before inertial identification, use the F1-00 point movement function to confirm the servo rotation
direction. The initial direction of servo operation is determined by INC or DEC when inertial
identification begins.

If the servo jitter is under the adaptive default parameters, switch to the adaptive large inertia mode
(P2-03.3=1) first to ensure the basic smooth operation of the servo before the inertia identification!

When the device is in BB mode, the parameter FO-07 displays:

Press the pr—
DEC ke | I_l1_ _ __
Sl [
Short Press the
N press ENT| ||| |__ _ INC kel |1 _ I
i i T

For detailed steps, refer to 9.2.4.
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5) Panel External Command Self-Adjustment (Parameter F0-08)

For detailed steps, refer to 9.4.5.

6) Panel internal command auto-adjustment (parameter FO-09)

For detailed steps, refer to 9.4.4.

7) Panel vibration suppression (parameters F0-10, FO-11)

vibration damping )
show Modified parameters
mode
pattern 1 vib-1 Changes vibration suppression parameters only
pattern 2 Vib-2 Changes vibration suppression parameters and
speed loop gain

The following explains the steps:

1. In self-adjusting mode, select parameter FO-10 to display vib-1 on the panel, or choose F0O-11 to show
vib-2.

I T I IHI [ _HI [ IHI [
perhaps 1 P O o o W O e P T W

2. Press and hold the ENTER key. The Son panel will flash, requiring manual activation.

3. After enabling the servo, the panel displays 'tune' with a flashing indicator, marking the system's entry

into the calibration phase.

4. The upper device initiates pulse command transmission until the 'done' indicator flashes to confirm

vibration suppression completion.

5. Press the STA/ESC keys briefly to exit.

Vibration suppression parameters are automatically written into the first and second notch filters (the

second notch filter is prioritized when there is only one vibration point). For details, see Section 8-7-7:
Notch Filters.

8) Panel vibration suppression (fast FFT) (parameters F0-12)

The mechanical characteristic analysis can be carried out by FO-12 parameters on the servo operation

panel, and the mechanical resonance frequency can be found out to realize the vibration suppression.
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Long press

Press the

Set the torque

Long press

Waiting enable

the ENTER (1= /= = | ENTER key the ENTER
—__1 0 —_

Successful search

Write successfully

Long press the ENTI

for frequency

—|Press the INC/DEC

Enabled state

B FI-XX
Function Function
code explain code explain
F1-00 crawl F1-05 software enablement
F1-01 pilot run F1-06 Absolute encoder position reset
F1-02 current sampling zeroing - -

1) Point operation (Parameter F1-00)

Before entering the stop-and-go mode, ensure the motor shaft is not connected to the machine and the
driver is in an idle state!

determine whether the parameter settings are appropriate based on the operational status.

Long press the

Press the ENTER

m - key E key briefly I I_
T

Press DEC

field nversion

Positive inversion of motor

When performing a point operation, parameters such as gain are involved in the control. You can

JOG speed
Set unit factory Set range Applicable revise come into
P3-18 setting mode force
Irpm 100 0~1000 JOG final | servo OFF | immediately
motion

2) Trial run (parameter F1-01)

Ensure the motor shaft is not connected to the machine before entering trial mode.

When a servo driver is connected to a non-original encoder or power line, it should first enter trial
operation mode to verify the correct connection of the encoder or power terminals.

The trial run checks the power lines and encoder feedback lines to ensure proper connections. Press the
button to operate the motor normally in both directions. If the motor shaft shakes or an alarm is
triggered, immediately disconnect the power and recheck the wiring.

56



DMG6C Series Servo Drive User Manual

Long press the

Fi-D™ o alEn glE
N

ress STA/ESC

Press DEC

Press the ENTER

Press INC

motor reversal

Press STA/ES(C

3) Current sampling zero calibration (parameter F1-02)

Motor forward

When the servo driver completes self-renewal or the motor exhibits prolonged instability, users should

perform automatic current detection offset adjustment during the driver's idle state (BB).

Long press

Press ENTER

Press STATUS/ESC to exit this function. Power on again.

4) Panel Enable (Parameter F1-05)

Signal ) . ) come into
parameter setting meaning revise
name force
0 Disable

I/O enable/S-ON

enable Software enablement (F1-05 or Servo . )
P0-03 2 o immediately

mode communication) OFF

Bus enable (for models with motion

3 (Default)
bus support)

Set P0-03 to 2:

F1-05 = 0: Disable the enable function and restore to the bb idle state.
F1-05 = 1: Forces enable, the servo is in RUN mode.

m Forced enablement will be disabled after power-on.

To enable the device upon power-up and maintain functionality after power-off in normal mode, set

P5-20 to n.0010. (P0-03=1 activates)

5) Absolute encoder reset cycles (parameter F1-06)

First, turn off the servo, then perform the absolute encoder reset operation as follows:

@ The absolute encoder's circle number can be cleared by writing 1 to F1-06 through the panel

operation.

@ To clear the loop count, write 1 to the hexadecimal address 0x2106 via Modbus RTU (the servo BB

status will be activated; after clearing, write 0 to 0x2106).
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4.5 Fault Alarm Handling

When a fault occurs, the system automatically enters an alarm state and displays the alarm number. In

normal operation, the alarm state is not visible. To reset the alarm, write 1 to FO-00 via the panel.

If the servo alarm is triggered due to the OFF status of the servo power supply, no alarm clearing is

required.

When an alarm occurs, the cause should be eliminated first, and then the alarm should be

removed.

4.6 Panel Button Operations

For example, the procedure for adjusting parameter P3-09 from 2000 to 3000.

Keyboard keys

concrete operations

STA/ESC  INC DEC ENTER

© 0 0 ©

Switch between axes, with axis
numbers displayed on the leftmost
side

STA/ESC INC  DEC ENTER

© © 0 ©

No action required

STA/ESC INC  DEC ENTER

© 0 0 ©

Press the STA/ESC key to enter the

parameter setting function

STA/ESC INC DEC ENTER

© 0 © ©

Press the INC key to increment by 1.
Set the parameter to 3 and display
P3-00.

STA/ESC INC DEC  ENTER

© 0 © ©

Press the ENTER key briefly to
make the last 0 on the panel flash.

STA/ESC INC DEC ENTER

© 0 © ©

Press INC to add to 9

STA/ESC INC DEC  ENTER

© O © ©

Press and hold the ENTER key to
access the P3-09 interface for

numerical adjustments.

STA/ESC INC DEC ENTER

© © 0 0

Use the INC, DEC, and ENTER
keys to add, subtract, or shift. Hold
ENTER to confirm after making

changes.

st
panel display
ep
| AXIS
1 — Y —
HIN [®
| l AXIS
2 1 ©
s D AR
N o
| P3-00
= == ©
| AXIS
s L
= ©
1 =11 AXIS
|F3-05
= == ©
= 1 AXIS
aERTE
= == ©
©
9

EO

m When the parameter exceeds the set range, the driver will not accept the value and report
E-021 (Parameter Out of Range). This typically occurs when the host computer writes

parameters to the driver via communication.
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4.6.1 Example of setting SI and SO related P group parameters for input/output

For example, the procedure involves adjusting terminal P5-47 (alarm output terminal) from SO2 to SO3

control, and changing the normally open contact to a normally closed contact.

Press o
DEC R I

Long press
the ENT

Long press Press the ENT key
the ENT Press the INC briefly

T - k — — key briefl e T W e Ty
o B e I e S R W

4.6.2 Examples of setting negative values for P-group parameters

For example, set parameter P4-11 (internal position mode pulse count high bit) to-15, meaning the first

pulse count is-150000, and follow the corresponding operation steps.

L the Press the ENT key Press the DEC key
— ong press the —_— — — — .. . — :
LI ewthey | [T T pricyfourtimes I |
| | (. S I I_l I
Press the ENT
key briefly
Press the DEC key Pross _the ENT Press the DEC key
briefly key btr.1et;y four briefly five times
— — — — — — — mecs — — — — — — — —
T I |I_}<7 11— NI I‘
S I I I S I I S I I S N I
Press the ENT key
briefly three times Press the ENT b
Press the INC key key briefly four Logiﬁff:yt ©
briefly - ainl= 1
‘__ |4+__ I Sz A ‘
I Il S I A I I I
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4.7 Change motor code

A servo drive can be paired with motors of similar power ratings, with different models identified by the
motor code on the nameplate. Before debugging the servo system, verify that the motor code U3-70

matches the one on the nameplate. If discrepancies are found, contact your agent or technical support.

XINJE ac servo MOTOR

MS5S-40STE-CS00330B-20P1-501

DAL A
%68181‘310 IP 65 C€
MOTOR CODH " INPUT 3 ¢ AC101VO0. 95A

RATED REV 3000RPM MAX REV 6500RPM
RATED TORQUE 0.32NM  RATED OUTPUT 100W

WUXI XINJE ELECTRIC CO., LTD.
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5. Setting up basic functions

5.1 Absolute Value System

5.1.1 Setting up the absolute value system

To preserve the absolute encoder's position data, a battery unit must be installed.
Install the battery on the battery unit of the encoder cable with the battery unit (internal).
When not using the battery-powered encoder cable, set PO-79 to 1 to convert the multi-turn absolute

encoder into an incremental encoder.

arameter| Signal name setting meaning Set range

0 \Use an absolute encoder normally and store the
position with the battery

)As an incremental encoder, it does not store
absolute encoder|1 (Default) ) o
P0-79 . multi-turn positions. 0~2
setting

[Use as an absolute encoder, but ignore the multi-turn

2 overflow alarm. Enable recording the number of turns

and overflow counts, and retain power loss data.

If the E-222 alarm is triggered after replacing the multi-turn motor, the system will
automatically reset the count of overtrains. Otherwise, severe positional deviation may

occur, posing a risk.

5.1.2 Battery Replacement

When replacing the battery, ensure the drive and motor are properly connected and the control power is

on. If the control power is off, the data stored in the encoder will be lost.

Absolute encoder battery case model (This battery cannot be charged)
® Battery compartment for standard cable: CP-B-BATT

® Tank Chain Line Special Battery Box: CPT-B-BATT

Steps for battery replacement

When using encoder cables with battery units

. Connect only the control power supply to the servo unit;
. Open the battery compartment cover;

N =

61



DMG6C Series Servo Driver User Manual

3. Remove the old battery and install a new one.

Servo unit side

5. After battery replacement, clear the alarm (F0-00=1) to disable the "Encoder Battery Alert (E-222)"
display.

6. Reconnect the power supply to the servo unit;

7. The error display has been cleared, and the servo unit is now functioning properly.
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5.1.3 Upper limit setting for the number of rotations

The upper limit of the number of rotation can be used for the position control of the rotary table and
other rotary bodies.

For example, consider a machine with a rotating table that moves only in one direction, as shown in the
figure below.

Turntable

Gear

Motor

Because it can only rotate in one direction, after a certain period of time, the number of rotations will

always exceed the upper limit of the absolute encoder.

resolution ) )
. Serial data rotation
Servo motor ratio ) o
. count Operation beyond the limit
series (One-round
output range
data)

When exceeding the upper limit of the
forward direction (+32767%219):
Rotation serial data=32767%219

CN 19 ) e
When it falls below the lower limit of the
reversal direction (-32768%219):
Rotation serial data = -32768%219

-32768~32767 - —

When exceeding the upper limit of the
forward direction (+32767%223):
Rotation serial data=32767%223

TH 23 ) ..
When it falls below the lower limit of the
reversal direction (-32768%223):
Rotation serial data = -32767%223

5.1.4 Absolute encoder clearing multiple turns

The encoder's clearance cycles must be completed in the servo BB state. Clearance can be performed
via the servo panel or Modbus-RTU communication. Writing 1 to F1-06 resets the multi-cycle absolute
current count (U0-91) to zero. The multi-cycle position feedback from absolute encoder U0-57~U0-60
and U0-94~97 will also be cleared, retaining positions within one cycle.

This feature is only available for multi-turn absolute motors. It is not available for single-turn absolute

motors.
1. Servo drive panel cleared

The servo enters the BB state and displays parameter F1-06:
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Press the [INC] key to add to 1 and hold [ENT] to confirm exit:

The F1-06 panel can reset the absolute encoder position count.

2. EtherCAT bus communication clearing

In servo mode, write 1 to #0x4106 via EtherCAT bus communication to clear the loop count.

You can also write to it via the bus SDO:

‘MO
mll

Enter 1 to clear the circle count.

EC_SDOWR K0 H4106 KO DO K2 D2 MO #

5.1.5 Zero Point Calibration of Absolute Encoder

User name
parameters

F1.06 Set to 1: Absolute encoder resets to multiple turns
Set to 3: Absolute encoder zero calibration

U0-94

U0-95 .

U096 Resettable relative encoder feedback value

U0-97

Absolute encoder zero calibration must be performed in servo BB mode and can only be done via the
servo panel. When writing 3 to F1-06, the encoder position in the U0-94~97 position feedback will be
set to 0.

m Absolute encoder zero calibration is not supported via SDO communication.

1. Servo drive panel calibration

The servo enters the BB state and displays parameter F1-06:

Press the [INC] key to add to 3 and hold [ENT] to confirm exit.

The F1-06 panel calibrates the encoder's current position to zero, while U0-94~97 displays the

calibrated position.
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5.2 Power failure brake (brake engagement)

The purpose of using "servo motor with power loss brake" is to prevent the movable part from moving

under the action of its own weight or external force when the power supply of the system is put in

HOFFH.

N
N
~N

[ /7

power-off brake

When the power
is OFF, prevent

it from falling
due to its own

weight

Mechanical
moving parts

When the power is OFF,

power-off brake ~ Prevent the equipment
from moving due to

external forc,

Mechanical

moving parts

sl

The brake built into the servo motor is a fixed special brake without excitation action. It cannot be used

for dynamic braking. It should only be used when the servo motor is kept in a stopped state.

® relevant parameter

) factory ) ) come into
parameter meaning . unit Set range revise
setting force
) servo | . )
P5-44 brake interlock n.0000 - O~ffff bb immediately
) servo | . )
P5-07 Servo-off delay time 500 Ims -500~9999 bb immediately
brake command output servo | . .
P5-08 30 rpm 20~ 10000 immediately
speed bb
brake command waiting servo | . )
P5-09 . 500 ms 0~ 65535 immediately
time bb
Servo control signal atany | .
P0-69.2 0 - 0~1 . immediately
source time

(D

The brake signal terminal of the DM6C series servo driver features an external structure,
not integrated into the CNO signal terminal. The brake signal terminal only outputs a
signal when parameter P5-44 is set to any value except 0. To avoid interfering with other

SO terminal functions, it is recommended to configure it without occupying the S01~SO4
terminals.

1. Hardware connection

The servo unit's sequential output signals "BK" and "Brake Power" form the ON/OFF circuit for the

brake. A typical connection example is shown below.
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Servo braking unit Servo motor
24V
BK+ J [ .
U ¢ o
vV o - \
I ' M
W ¢ Y,
PE ¢
r / TN 1\‘
[Nz = pG)

2. Software parameter settings

For servo motors with brake, the brake signal terminal of the servo driver must be activated, meaning

parameter P5-44 should be set to a value other than 0.

Parameter Servo drive signal/BK terminal
. ) Servo motor status
settings status state output logic
) The brake power is disconnected, and
servo bb of no avail ) ) o
the motor is locked in position.
P5-44=n.0000 . .
) The brake power is activated, and the
SEervo run valid o
motor is in a rotatable state.
) The brake power is disconnected, and
servo bb of no avail ) . .
the motor is locked in position.
P5-44=n.0010 ; ;
. The brake power is activated, and the
Servo run valid o
motor is in a rotatable state.
®  When the brake signal terminal controls the brake, the servo is enabled (ON),
the brake power is activated, and the motor is in a rotatable state.

® If the motor fails to rotate during new machine debugging, check whether the

brake is released.

3. Timing of Brake Control by Servo Drive

1) Brake timing sequence during normal power-on state

The servo motor activation and brake engagement occur simultaneously, with a response time of

50-60ms between the brake terminal output and the brake coil.

Servo RUN
Servo bb
Coil response time
_> <_
Brake coil OFF Brake coil ON
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2) The timing of deactivating the enable brake during motion

The direct shutdown enable during operation refers to the motor shaft executing shutdown enable
operation directly while maintaining rotational speed (motor speed> 0). After enabling shutdown, the
motor decelerates. When the motor decelerates to the preset speed P5-08 within the P5-09 time period,
the brake is released. As shown in the left diagram, if the motor has not decelerated below the P5-08
speed by the P5-09 time period, the brake is released directly, as illustrated in the right diagram.

Servo RUN Servo RUN

Servo bb

% Current speed N—T5-09 A Current speed
P5-08— — — — —¥\ P5-08 — — — — — — \— — -

Brake coi'l
OFF

Servo bb
—> p5.09

Brake coil
ON

Brake coil ON Brake coil OFF

3) The timing sequence for deactivating the enable brake in the stationary state

The static state is a special dynamic shutdown mode with zero operating speed. When shutdown
operations are performed in this state, the brake will be released P5-07 (absolute value of P5-07) before

the shutdown, preventing the system from falling.

Servo RUN
P5-07 Servo bb
Brake coil .
ON Brake coil OFF

m The brake engagement timing reference during alarm (2) and (3).

4) The timing sequence for the brake to engage when power is lost after enabling.

@® When P5-07 is set to a negative value, the brake will be immediately released upon signal loss,

which consumes the capacitor's stored energy. The release is delayed by the P5-07 time delay.

Consume the power of the

POWER ON Cc‘;;jg?:rttlfizxziﬁft;te POWER ON capacitor to maintain the
enable enable
Coil engagement POWER OFF Coil en.gagement POWER OFF
time ’l:l « time —PF] |<—
Brake coil ON Brake coil ON
Brake coil OFF Brake cbil OFF
busbar P5-07 busbar
V_oltage_<<> voltage P5-07
A
P0-54 50ms Save P0-54 50ms Save
parameters ;’ parameters
Servo RUN —> | Servo RUN >
| Servo OFF | Servo OFF
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@ When P5-07 is set to a positive value, the system will immediately release the brake and disable the

enable function upon receiving a drop signal (the P5-07 delay time is not activated in this case).

POWER ON
POWER OFF
Servo RUN
Servo OFF
Coil
_» <_
engagement
. time
Brake coil ON Brake coil OFF

When P0-69.2=1, the drop signal detected at this time is bus voltage P0-54. When P0-54
reaches the set value (default is 140V), the brake is closed with the set value P5-07. The

brake timing is referred to 4).

4. Brake connection method

Brake pin 24V

Brake pin 0V

5. If the brake lever drops slightly after a power outage, try these solutions:

@® The value of P5-07 can be set to a negative number.

@ Set P0-69.2 directly to 1.
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5.3 Parking Methods

Servo shutdown is divided into free shutdown and deceleration shutdown.

shutdown
free stop shut down
mode
The servo drive is disabled, and the servo
hutd motor is not powered, decelerating freely | The servo driver outputs reverse
shutdown
o to zero. The deceleration time is affected | braking torque, and the motor
rinciple
P P by mechanical inertia and equipment | decelerates rapidly to zero.
friction.
Advantages: smooth deceleration, less L
shutdown T Advantages: Short deceleration time
o mechanical impact ) .
characteristics . . Disadvantages: Mechanical impact
Disadvantages: Slow deceleration

Depending on the scenarios of servo shutdown, it is classified into three types: servo OFF shutdown,

alarm shutdown, and overtravel shutdown.

5.3.1 Servo OFF and Alarm Shutdown

® relevant parameter

. factory i i come into
parameter meaning . unit Set range | revise
setting force
. . 0~ . .
P0-30 Stop timeout time 20000 Ims servo bb | immediately
65535
) ) 0~ at any . .
P5-03 Rotation detection speed 50 rpm G immediately
ime
10000
Servo governor enables ) )
P0-27 0 - 02 servo bb | immediately
shutdown mode
P0-29 alarm stop mode 2 - 0/2 servo bb | immediately
parameter numeric value meaning
0 Free run stops. After stopping, it resumes free run.
P0-27 ) The deceleration brake stops, and the system remains in free
running state after stopping.

Enable the attribute alarm for the envoy.

02 Free run stops. After stopping, it resumes free run.

Disable enable attribute alarm
P0-29

0 Free run stops. After stopping, it resumes free run.

The deceleration brake stops, and the system remains in free

running state after stopping.
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explain :
1) Servo shutdown mode (P0-27)
@® When P0-27=0, if the servo is turned off, the motor will start to stop freely without any alarm;

® When P0-27 equals 2, if the servo is turned off, the motor will decelerate to a stop until its speed

drops below P5-03, then it will stop freely. The servo will also time the deceleration phase. If the
deceleration time exceeds P0-30 but the motor speed hasn't dropped below P5-03, the E-262 alarm will
be triggered.

2) Servo alarm parking mode (P0-29)

(1) Enable the attribute alarm
@® When P0-29=0/2, if the servo alarm occurs, the motor will start to rely on free parking;

(2) Disable enable attribute alarm

@® When P0-29=0, if the servo alarm occurs, the motor will start to rely on free parking;

@ When P0-29 equals 2, if a servo alarm occurs, the motor will initiate deceleration to stop until its

speed drops below 50 rpm, then transition to free stop. The servo simultaneously records the
deceleration duration. If the recorded time exceeds P0-30 during deceleration, the servo will
immediately execute free stop. In this case, regardless of P0-29's value, the E-262 alarm will not be

triggered due to the servo's alarm state. After stopping, the system will maintain free-running mode.

3) The servo drive's SO terminal is equipped with a brake engagement function, which
automatically applies deceleration mode for parking regardless of whether P0-27/P0-29 equals 0
or 2.

4) Setting P0-27/29=1/3/4/5 for servo drive is meaningless, as all will park in free parking mode.

5.3.2 Parking Method in Normal Mode When Exceeding the Limit

The over travel prevention function of servo unit is a safety function that the servo motor is forced to
stop when the movable part of the machine exceeds the designed safe moving range by inputting the

signal of limit switch.

® relevant parameter

. factory i . come into
parameter meaning . unit Set range revise
setting force
servo overtravel stop . .
P0-28 2 - 0~3 servo bb | immediately
mode
P0-30 Stop timeout time 20000 Ims 0~ 65535 servo bb | immediately
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No forward rotation ) ) )
P5-22 n.0003 - at any time | immediately
/P-OT
Disable Inversion ) ) )
P5-23 n.0000 - at any time | immediately
/N-OT

Be sure to press the connection limit switch as shown in the figure below.

The motor is rotating in the
—» forward direction

]

limit limit

S€rvo
motor

switch switch

Servo unit

SI1

NOT

> SI2

For rotary applications such as conical rollers and conveyors, the overtravel prevention function is

unnecessary, and the overtravel prevention input signal does not need to be wired.

Parameter settings status

Signal/POT, terminal input
status

Overrun signal (POT, NOT) terminal logic

P5-22/P5-23=n.0000

No external terminal input

is required.

P5-22/P5-23=n.0000

No signal input at the SIo

) of no avail
terminal
The SIO terminal has a
P5-22/P5-23=n.0010
signal input.
No external input terminals
P5-22/P5-23=n.0010 .
required
The SIO terminal has a
P5-22/P5-23=n.00000 .
valid

signal input.

P5-22/P5-23=n.0010

No signal input at the SIO

terminal

The forward limit signal (POT) and reverse limit signal (NOT) cannot be set to the same terminal input

simultaneously.
Run - :
o limiting running state
direction
positive limit is POT, set the servo overtravel stop mode for parking at P0-28
corotation valid
limit effective Call E-261
positive limit is Call E-261
valid
reversal . ; ; ;
limit effective Note: Set the servo overtravel stop mode for parking according
to P0-28
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parameter numeric value meaning

0 The stop 1 has stopped. The torque in the overtravel direction is
0. The command is received.

: Free stop. After stopping, the torque in the overtravel direction

P0-28 is 0. Receive the command.

) The stop 2 has stopped. No commands are received in the
overtravel direction after stopping.

3 Alert (E-260)

When P0-28=0/2, the motor starts to slow down and stop after receiving the
overtravel stop signal, and the timeout time during the overtravel processing also
plays a role.

When the motor is stopped by an overtravel signal during position control, position
deviation pulses may occur. To clear these pulses, a CLR signal must be input. If the
servo unit still receives these pulses, they will accumulate until the servo unit
triggers an alarm.

During torque control, the servo drive's SO terminal is assigned to the brake
function, preventing signal allocation through the overtravel terminals P5-22 and
P5-23.

The servo drive's SO terminal is equipped with a brake engagement function, with

P0-28 automatically set to 2.
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5.4 Encoder ABZ Phase Division Output

The servo drive outputs differential signals through the frequency division output circuit and the
differential driver, which provides the position signal for the control of the upper computer device or the

pulse signal for the driven servo, thus realizing the following control of the master and slave shafts.

1. Specifications for the encoder's frequency division output

Terminal name Terminal pin number terminal function
FPA+ 9 A-phase frequency division signal
FPA- 10 output
FPB+ 11 B-phase frequency division signal
FPB- 12 output
FPZ+ 13 Z-phase frequency division signal
FPZ- 14 output

2. Wiring diagram

[ N Joom[ xt [ x3 [ x5 X7 ]
[ L [FG XOAX2|X4|X6|

[ ov] 2 o [ Y5 [ v7 ]
Tnput Output [24vQcowo | VI [ y3 [ V4] V6 |
> UN
D
oA » A+ 24V [« oswitching
OA. power
- » A COM |€——0_supply
= » B+ | JS-IDC-ABZ |_A
OB- »| B- B
R OZ+ > 7+ 7
07~ > 7—

3. Parameter Settings

frequency division output enable switch
. come
. factory Applicable . .
set value function revise into
PO-17 value mode
force
0 Disable split output immedi
- 0 own servo bb
1 Enable split output ately
Number of feedback pulses per encoder revolution (low bit)
. come
; ) Applicable ) )
Set unit factory setting Set range revise nto
PO-18 mode
force
immedi
1 0 0-9999 own P0-17=0
ately
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Number of feedback pulses per encoder revolution (high bit)
. come
. . Applicable ) )
Set unit factory setting Set range revise into
P0-19 mode
force
immedi
10000 1 0-9999 own P0-17=0
ately
encoder feedback pulse output frequency division (molecule)
. come
) . Applicable ) )
Set unit factory setting Set range revise into
P0-20 mode
force
immedi
- 1 0-65535 own P0-17=0
ately
Encoder feedback pulse output frequency divider (denominator)
. come
) ) Applicable ) )
Set unit factory setting Set range revise nto
P0-21 mode
force
immedi
- 1 0-65535 own P0-17=0
ately
Z phase pulse width
. come
) ) Applicable ) )
Set unit factory setting Set range revise nto
P5-19 mode
force
at any immedi
Ms 2 2-20 own .
time ately

explain :

(1) Pulse count per revolution: PO-19*10000 + P0-18. Parameters PO-18 to P0-21 are encoder feedback
parameters, with PO-18 and P0-19 forming one group and P0-20 and P0-21 another. The feedback pulse
count for P0O-18 and P0-19 has higher priority than the output pulse frequency divider P0-20 and P0-21.
The frequency divider P0-20 and P0-21 only activate when both P0-18 and P0-19 are set to 0.

For example, a magnetic absolute encoder motor (CN) requires 10,000 pulses per revolution. The
encoder feedback settings can be configured as P0-18=0000 and P0-19=0001, or alternatively, the
encoder feedback division ratio (P0-20/P0-21) can be set. To achieve the required resolution of
10,000/524288 (625/32768) per revolution, the settings should be: P0-18 = P0-19 = 0, P0-20 = 625, and
P0-21=32768.

(2) Encoder feedback is output through port CNO. When using single-phase counting, the motor's
rotation count equals the set value. With AB-phase counting, the count becomes four times the set value.

We recommend using AB-phase counting for the pulse receiver.

(3) When the feedback pulse count per cycle is 10, the encoder's frequency division pulse outputs two
signals: Phase A (PAO) and Phase B (PBO), as shown below:
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set point: 10
2 3 4 5 6 7 8 9 10
A Belief

1
symbol ‘ I_l I_, I_l |—| I—I I—
B Belief

symbol : i
! e
i One lap i
Encoder Feedback Output Direction Selection
. come
set . factory Applicable . .
function revise nto
value value mode
force
P0-87.0 -
Phase A leads phase B in )
0 . imme
forward rotation. )
- 0 own servo OFF | diatel
: Phase B leads phase A in
forward rotation. Y
differential feedback output Z phase mode
. come
set . factory Applicable . .
function revise nto
value value mode
P0-87.1 force
0 Do not output Z-phase imme
pulses 0 own servo OFF | diatel
1 output Z phase pulse y
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5.5 Full closed-loop input

5.5.1 Overview of the Fully Closed Loop System

The closed-loop system is a system which is installed on the moving machinery by the external
position detection device (such as encoder, grating scale, etc.), detects the position of the control object,
and gives feedback to the servo unit in real time.

Operation Direction

—

® ©

At point A, the host computer issues a pulse command. Assuming the target position is the grating
scale's feedback position C, the motor must rotate n full turns to reach this point. If the motor, due to
mechanical deviations or other factors, already completes n turns and reaches point B during
operation, it will continue running until the grating scale feedback confirms the motor has reached
the target position C. This fully closed-loop approach ensures control immunity to external
mechanical deviations, thereby enhancing control precision.

5.5.2 Full closed-loop function wiring and implementation logic

The position feedback signal from the external encoder (grating scale) is transmitted to the servo driver

via port CN4.
. Terminal pin . .
Terminal name terminal function
number
QBH-A+ 1 A-phase frequency division signal
QBH-A- 2 output
QBJ-B+ 4 B-phase frequency division signal
QBH-B- 5 output
QBH-Z+ 6 Z-phase frequency division signal
QBH-Z- 7 output
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Torque Command

Speed Command
Position
Commanq Electronic + Position
Gegr Loop
Ratio d Position -4 Controller
Command

0x163F

d Position
Feedback
0x1640

Speed Current
Loop Loop
Controller [ Controller

Calculation

Encodg
Comparison | pygitio

Mechanism

External
Encoder

Linear Scale

Position Deviation

Excessive
E-236

0x1951
¢ P9-02
Resolution / Motor -
Encoder

Encoder Position

d External

Feedback

T 0x16
PO-04 )
E-X38 Resolution
Speed Deviation P9-05-P9-08
Excessive
+ d Position
Compensation
CQ+5 N Integral Deviati ~
niegral |, eviation <_®
P9-10 Gain Accumulator
F“llll/Haléa;seld' P9-09 Cumulative Error - T
oop Contro i -
Sél) s Under Lmea.rScale Linear Scale
ection Resolution .
Resolution / Motor
0x3961
dPosObs Encoder
0x963 Resolution

5.5.3 Full closed-loop debugging

1. For new motors with idle shaft, perform a stop-and-go trial run to verify system operation under

semi-closed-loop control.

When the servo motor is in no-load state, perform trial operation and intermittent operation according

to Section 4.4 F1 Group procedures. After verification, set the initial control parameters.

2. Confirm the operation of the semi-closed-loop control when the servo motor is mechanically

connected.

After connecting with the related mechanical structure, the load inertia ratio is first presumed. Then,

according to the operation of 4.4 FO-07, the servo is instructed by the upper computer device to

confirm that the mechanism is correctly connected and running normally.

®  relevant parameter

. . . . come into
parameter meaning factory setting unit Set range revise p
orce
P0-07 first inertia ratio 200 % 0~50000 | atanytime [immediately

3. Confirmation of the counting direction of the grating scale

When the motor is disabled, manually operate the machine by monitoring the raw data from the optical
grating scale (U4-11/12) and the motor encoder (U0-10/11) to install the grating scale correctly, or

adjust the counting direction of the grating scale via P9-00.1.

If U4-11/12 and U0-10/11 increase or decrease in the same direction, use the grating scale value

directly. Otherwise, adjust the grating scale installation direction or P9-00.1=1.

parameter | parameter

Functionality

factory

Set range

revise

come
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setting setting into
force
The grating caliper reading is
. . 0 .. Power
grating scale counting positive. servo

P9-00.1 | n.xxoOx L . . . on

direction . The grating caliper reading is| bb again
reversed.

If the direction setting is incorrect (i.e., P9-02 is not set to 0), the system may trigger Alarm E-236
(Excessive motor-load position deviation) during operation, requiring disabling the enable function and
a power cycle. If P9-02 is set to 0, Alarm E-237 (Counting direction reversed) will be triggered,

necessitating a power cycle and adjustment of the value.

4. Selection of grating scale type

. . come
parame| parameter Functionalit | factory . .
. . Set range revise| 1nto
ter setting y setting
force
0 AB phase counter
) 1 Incremental serial communication Power
grating scale Servo
P9-00.2 | n.xoxx ) (not supported) bb on
ype .
2 Absolute serial communication agam
(not supported)

5. Confirmation of the number of feedback pulses per circle of the grating scale

Method 1: According to the resolution of the grating scale, the upper computer sends a pulse to make
the motor rotate one circle, and the feedback pulse number of the grating scale is calculated at this time,

which is recorded as the feedback pulse number of the grating scale per circle.

Method 2: The host computer sends a pulse to rotate the motor one full turn. The system monitors the
change in raw data from the U4-11/12 optical grating scale, recording the number of feedback pulses

per turn. (This method requires compensation for mechanical errors and cannot be used directly.)

6. Mechanical side grating scale frequency division setting

param meaning factory unit Set range revise come
eter setting into

force

P9-05 Number of feedback pulses per 0 PULSE 0~ 9999 servo bb | Power on
revolution of the motor encoder / Low again

P9-06 Number of feedback pulses per 0 PULSE 0~ 9999 servo bb | Power on
revolution of the motor encoder / again

High

P9-07 | Feedback pulse count per turn of the 0 PULSE 0~ 9999 servo bb | Power on

grating scale/Low again
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P9-08 | Feedback pulse count per high cycle 1 PULSE servo bb | Power on

0~9999
of the grating scale again

(1) Mechanical side grating scale frequency division:

Motor encoder feedback pulses per motor revolution

Pulses of external quadrature encoder per motor revolutlon

P9-08+10000+P9-07
P9-06+10000+P9-05

The feedback pulse count per revolution of the motor encoder is calculated as P9-06*10000 + P9-05.
When the set value is 0, the encoder resolution is automatically read and configured as the frequency
division numerator.

The number of feedback pulses per revolution of the grating scale is calculated as P9-08*10000 +
P9-07 + P9-08*10000 + P9-07. The factory default resolution for the grating scale (external encoder) is
10000. Adjust the setting according to the actual resolution of the grating scale.

m Enter the complete external grating scale division ratio, and input it after irreducible.

(2) In fully closed-loop mode, it is recommended to set PO-11 and P0-12 to 0 and use the electronic
gear ratio of PO-13 and P0-14. P0O-11 and PO-12 can also be used if the external grating scale
frequency division is correct; otherwise, the E-236 alarm will be triggered.

7. Alarm detection parameter settings

parameter meaning factory unit Set | revise | come into
setting range force
Alarm threshold for excessive
P9-02 deviation between motor and load 100 PULSE 0~ Serve immediately
positions 65535 bb

(1) P9-02: Alarm threshold setting for excessive deviations between motor encoder feedback (position)
and full-closed-loop grating scale feedback (load position).

If the value exceeds the preset threshold, the E-236 alarm will be triggered, and the alarm will be
cleared upon power restoration. If mechanical errors are confirmed to be significant, causing frequent
E-236 alarms, the P9-02 value may be appropriately increased under permissible equipment conditions.
When P9-02 is set to 0, no alarm is triggered. However, if the motor encoder signal and the optical
grating signal count in opposite directions, the E-237 alarm will occur. This issue can be resolved by
restarting the system and adjusting P9-00.1.

(2) To prevent motor runaway or damage caused by external grating scale damage or loose wiring, set
P9-02 to an appropriate value.

(3) The P9-02 configuration is determined by the user's location command frequency.

come
paramete . . . . .
meaning factory setting| unit Set range revise nto
r
force
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8. The switch for the fully closed-loop control mode

P9-03

Motor-load position deviation

clearance setting

shut in

apen

0~ 65535

servo bb

immedi

ately

(1) When P9-03=n, the motor resets its count to zero after accumulating n full rotations in one direction,

clearing the recorded difference between the encoder position feedback and the full-closed-loop grating

scale load position feedback.

(2) Setting to 0 means the motor-load position deviation is not cleared; setting a non-zero value clears

the deviation after the motor completes n cumulative rotations.

come
paramete ) factory ) . .
meaning . unit Set range revise nto
r setting
force
Motor-load speed deviation alarm immed
P9-04 100 RPM | 0~65535 | servo OFF | .

threshold iately

P9-04: The motor encoder speed feedback and full-closed-loop grating speed feedback may exhibit

deviations. If the actual deviation exceeds the set value, alarm E-238 will be triggered, but this function

is only activated when the full-closed-loop speed feedback P9-01.0 is enabled. Setting this parameter to

0 will disable the alarm.

The P9-00.0 can be modified during operation and switches between semi-closed loop and full-closed

loop modes via SI terminals, EtherCAT bus, or other methods.

) Windo ) com
paramet | parameter | Functional revis €
. . ws Set range )
er setting ity default € nto
force
0: Turn off full closed-loop control;
1: Enable full closed-loop control;
2: Select the SI terminal method to
activate/deactivate the full closed
loop. The SI terminals are assigned
by P5-56, and the loop's
Full activation/deactivation is determined .
closed-loo by the assigned SI terminal status. at fmm
P9-00.0 nLXxxa p control 0 3: Select to enable/disable full E.my ediat
m(.)de closed-loop via ECAT bus: time | ely
switch Set both bit24 of 60FEh 01h and 02h
to 1 to enable full closed-loop
control.
If either bit24 of 60FEh 01h or 02h
is set to O (or all bits are 0), the full
closed loop will be disabled.
relevant parameter
parameter | parameter Functionality Windows Set revise | come into
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setting default range force
P3-18 100 | F1-00 point speed 100 | 0~1000 S‘:ZO immediately
SI terminal allocation for
full closed at any
P5-56 0 . 0 O~ffff ] immediately
loop/semi-closed loop time

function switching

Full closed-loop integration Servo

P9-09 500 . 500 0~65535 immediately
time constant bb

(1) Under the fully closed-loop control mode, perform a stop-and-go operation at point F1-00
(P9-00.0=1) to confirm normal system operation. Perform a stop-and-go operation on the servo motor
(via the panel F1-00 or using the host computer, gradually increasing the speed while observing for any
abnormalities). P3-18 is the speed configured for the closed-loop stop-and-go operation, which only
applies in the two stop-and-go modes; other normal control modes are invalid.

(2) Run the servo system to verify the proper operation of the fully closed-loop system. Send
commands via PLC or other upper-level devices to monitor the servo unit's performance. Confirm step
by step by gradually increasing the speed from low to the target speed.

(3) P9-09: The integral time constant of the full closed-loop system (unit: 0.01ms) is reduced to
enhance response speed. This enables the grating scale position feedback to follow positional
commands more promptly, resulting in shorter positioning time. When the transmission mechanism
between full and half closed-loop systems lacks sufficient rigidity, increasing the integral time constant
improves system stability. No gain switching is required when switching between half closed-loop and

full closed-loop modes.

5.5.4 All closed-loop function-related parameters

1. Speed feedback selection and servo pulse output mode in full closed-loop control

parame| Parameter Set unit factory |Applicable .| come into
. et uni ) revise
ter Function setting mode force

servo | Power on
- n.0000 whole

bb again
parameter ) . factory )
. Functionality . Set Meaning
setting setting
P9-01 n. OXxX insignificance
The source of the servo pulse output 0: Motor encoder ABZ output
n.XOxX 0

signal for the full closed-loop control 1: Raster scale ABZ output

The source of the Z-signal in the
. 0: Motor encoder Z phase
n.xxOx |zeroing process of the full closed-loop 0 i i

ol 1: Z-axis of the grating scale
contro
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n.xxxo 0

Selection of speed feedback in full 0: Use motor encoder speed

closed-loop control 1: Use the grating scale speed

In full closed-loop control, P9-01.0 is usually set to "use motor encoder speed (P9-01.0 = 0)". When

only the direct drive servo motor and high resolution grating scale are connected, it is set to "use

grating scale speed (P9-01.0=1)".

2. Monitoring parameters in the full closed-loop mode

In the full closed-loop mode, all encoder data in the original control loop are replaced by the position

data from the optical grating (except for the current loop and mechanical angle feedback).

parameter meaning data
U4-11 )
Ua1z2 Raw data from the grating scale U4-12*10000+ U4-11
U4-13 Number of Z-axis grating scales -
U4-14 .
U415 grating scale feedback data U4-15*10000+ U4-14

3. Sampling channel with full closed-loop control

When the grating scale function is enabled, the position control information in position control mode

comes from the grating scale feedback position data. When the grating scale speed feedback is enabled,

the motor encoder speed feedback information will also be replaced by the grating scale speed

feedback data. That is, the grating scale feedback information obtained from the same channel

sampling.
sampling Sampling
channel
1950 The original position information of the grating scale;
1951 Grating differential position feedback (grating resolution)
0953 Grating Differential Position Feedback (Motor Encoder Resolution)
0954 grating speed feedback
0955 Error between position feedback of motor encoder and position feedback of grating scale
under resolution of grating scale
3961 The cumulative value of position feedback deviation between grating scale and motor
encoder
4960 Total number of grating scale position feedbacks

82




DMG6C Series Servo Drive User Manual

5.6 STO Safe Torque Shutdown

5.6.1 Overview of STO Function

STO (Safe Torque Off) function: A safety feature that cuts off motor current through hardware. The
STO safety terminal (CN5) features a dual-circuit design with two safety signal inputs (STO1 and
STO2). When either terminal is triggered, it activates the STO state, isolating the power module that
controls motor current. This prevents the power module from outputting PWM control signals, thereby

cutting off the motor current and achieving a torque-free state.

5.6.2 STO Wiring Schematic Diagram

Drive STO
24V terminal

STO1 COM

-
P

5.6.3 Settings for STO-related parameters

parameter Parameter name unit scope | Trigger function declaration give
time tacit
conse

nt to

STO Synchronization . )
immediatel[STO asynchronous alarm

P0O-88 Detection 100us | 0-1000 ] ) 60
. y detection time
Configuration
STO Buffer Circuit
IAbnormal Alarm immediatel STO buffer circuit abnormal
P0-89.0~1 ) 100us | 0-255 ) . 32
Detection and y alarm detection filter time
Filtering
STO input detection immediatelSTO input detection and
P0-89.2~3 i 100us | 10-30 ) 12
and filtering y filtering
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5.6.4 STO Working Principle

B STO detonate by contact

The driver will operate properly only when both STO1 and STO2 terminal input signals are in a valid

high-level state. The status specifications are as follows:

STO1 input STO2 input EDM output state PWM control signal
H H no-output normal
H L no-output prohibit
L H no-output prohibit
L L Output prohibit

When either STO1 or STO2 is at a low level, the servo enters the STO state, at which point:

@ PWM control signal is prohibited;

@ The servo shuts down according to the shutdown method of enabling and disabling in P0-29 alarm
shutdown mode;

(® The servo/S-RDY signal output is 0;

@ The panel displays Sto.

If the STO1 and STO2 statuses are inconsistent and the time exceeds the P0-88 set time, the E-340

alarm will be triggered: STO status is out of sync. The alarm is disabled when the value is 0.

When any of the following occurs:
® When STO1 and STO2 inputs are high, the MCU enable level differs from the PWM enable level.
® Both STOI1 and STO?2 are low, and PWM_EN is also low.

Alarm E-342: STO input buffer loop malfunction when time exceeds P0-89.0~1. The alarm is disabled
when PO is 0.

The STO1 and STO2 pins must not respond to pulses shorter than 1ms, and must respond to pulses
exceeding the threshold set by P0-89.2~3.

When an alarm occurs in the STO state, the panel displays the alert, but the servo remains in STO mode,
and the brake configuration is set according to the STO state.

B  STO remove
When both STO1 and STO2 terminals are at high level and the enable signal remains inactive, the STO

state is released. The servo ready output signal (S-RDY)) is output according to the P5-70 configuration,
and the brake is activated based on the validity of the enable signal (S-ON).

5.6.5 Notes on STO Function

When the STO function is activated, the motor will safely enter a torque-free state, and the servo

driver will no longer exert control. Therefore, before using the STO function, please assess the
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potential risks that may persist after activation.

® When the STO function is enabled, the servo cannot ensure the motor's movement due to external

forces, such as vertical-axis motion.

® The STO function cannot disconnect the servo unit's power supply, leaving the driver's

high-voltage section energized. This poses risks of electric shock or other hazards. Always

disconnect the power supply and related devices before servicing the servo unit.

® Use the external 24V switch power supply to power the function terminal CN5 to provide the STO

signal input. The external power supply voltage range is within 22.8V~25.2V,0.5A.

If the STO function stops the running servo, the motor will gradually stop. If this is unacceptable, the

system should use the correct stop mode instead of stopping with the STO function.

All cables compatible with STO functionality must be properly protected, routed, and secured. During

installation, ensure cables are free from tension or compression. The required cables are listed in the

table below:
Cable explain
requirements
kind Double-shielded or single-shielded twisted pair cable

extreme length

The maximum allowable cable length between the drive and safety switch is 30
meters.

maximum

dimensions

0.8mm2 (18 AWG)

lower limit

0.3mm2 (28 AWG)
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5.7 Weak Magnetic Function

5.7.1 Overview of the Weak Magnet Function

The control method of weak magnetic field is to reduce the magnetic field of the motor to make the
motor run at the rated speed above the maximum voltage and current limit of the inverter.

m When using the weak magnetic function, the motor speed must not exceed its maximum
speed to prevent motor failure or personal and property damage.

5.7.2 Settings for weak magnetic correlation parameters

Servo weak magnetic control switch PE-01.3,0 (default): 0 turns off weak magnetic function, 1 turns

on weak magnetic function.

To activate the servo's weak magnetic function, ensure proper motor parameters such as back

electromotive force coefficient, Ld, and Lq are configured. For specific usage conditions and
parameter settings, contact the original manufacturer's technical support.

parameter Parameter name unit scope Trigger time | give tacit
consent to
PE-01.3 ) . 0-1 at any time 0
weak magnetic control switch —
PE-80 weak magnetic control gain Kv Hz 10-1000 | at any time 30
PE-81 The integral time constant Ti of o 10-1000 | at any time 16
weak magnetic control
PE-82 weak magnetic control integral limit % 0-200 at any time 60
PE-83 Voltage command limit threshold % 50-150 at any time 115
PE-84 IdRef amplitude limiting % 50-150 at any time 95
PE-85 Main loop voltage smoothing filter 0.1ms 0-1000 at any time 20
time
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5.8 Position Control

5.8.1 General Positioning Mode

5.8.1.1 Positioning completion signals (/COIN, /COIN_HD)

The signal is used to confirm the completion of the servo motor positioning when the position control is

performed.

® relevant parameter

. factory . . come into
parameter meaning . unit Set range revise
setting force
Positioning instruction at any ) .
P5-00 . i 144 . 1~65535 . immediately
completion width unit time
Complete detection at any ) .
P5-01 0 - 0~3 . immediately
mode time
Location completion at any . .
P5-02 ) 0 ms 0~ 65535 . immediately
time time
) come
paramet . factory Applicable . . )
Signal name ) meaning revise | into
er setting mode
force
imme
. at any .
P5-37 /COIN-HD n.0000 5|6 Complete positioning ¥ diatel
ime
y
imme
L at any .
P5-38 /COIN n.0001 5|6 Complete positioning p diatel
ime
y
For details of hardware wiring, refer to Chapter 3.3.2.
To output a SO2 signal, set P5-37 and P5-38 to n.0002/0012. Note that each SO terminal can only
serve one signal function.

1) The conditions for outputting the positioning completion signal

(1) /COIN-HD signal output conditions

The positioning completion hold/COIN-HD signal is only outputted when the detection mode P5-01 is
set to 3. The COIN-HD signal is outputted after the /COIN signal is held for P5-02 duration.

(2) /COIN signal output conditions

Based on the positioning completion detection mode configured by P5-01, the system outputs a
positioning completion/COIN signal. The following outlines the prerequisites for this output and its

schematic diagram.

P5-01 Settings content diagrammatic sketch
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P5-01 Settings content diagrammatic sketch
ON
/S-ON
The COIN signal is signal status |
outputted when the
0 absolute  value of | U_O"Og | i
deviation stays below Dev};i?:;“ of v P5-00
P5-00.
/COIN
ON ON
signal status | OFF
ON
/S-ON
signal status |
I.After the 1ns@ct10n | U0-08 |
is completed, if the Deviation of A
. . v P5-00
1 deviation is below pulse
P5-00, the COIN
signal is output. | AUO-12 |
impulsbefehl |
/COIN  [|ON ON
signal status__| OFF
ON
/S-ON
signal status |
If the command ends
| U0-08 |
and the motor speed Deviation of iPS-OO
is below the rotation pulse
detection speed ﬂ
| AUO-12 |
2 (P5-03), and  the impulsbefehl |
absolute deviation is
less than P5-00, the | U0-00 |
COIN signal is Actual ¢ P5-03
output rotational speed
/COIN '|ON 'ON
signal status | OFF
ON
When the instruction ) /S-ON
signal status |
completes, the system
outputs a  COIN | U0-08 |
signal if the absolute DeVia'iion of ¢P5-00
.. . pulse
3 deviation value s
below P5-00. If the | AUO-12 | /—\
COIN signal remains impuleefehlti $5.02 I
active for P5-02, it /COIN  [|ON ON
will output a signal status__| OFF >—< P5-02
COIN-HOLD signal. /COIN-HOLD ON
signal status OFF
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2) Description of the completed width

(1) The positioning completion width P5-00 varies proportionally with the electronic gear ratio, with a

factory default of 11 command units.

The positioning width P5-00 changes proportionally with the number of command pulses required for

the motor to complete one revolution.
The output of the positioning completion signal is determined by the width of the signal. The smaller the

width, the later the output of the signal, but the signal output does not affect the actual running state of

the motor.

(2) The positioning completion width can also be set independently, and its adjustment won't affect the

number of command pulses required for the motor to complete one full rotation.

5.8.1.2 Near Positioning Signal (/NEAR)

The servo motor detects signals near the positioning completion signal, enabling the device to prepare

for the next action in advance.

® relevant parameter

. factory . . come into
parameter meaning . unit Set range revise
setting force
Approach signal instruction atany | . i
P5-06 . 655 . 0~ 65535 . immediately
output width unit time
come
paramet ) factory Applicable . . )
Signal name ) meaning revise into
er setting mode
force
imme
L. at any .
P5-46 /NEAR n.0000 5|6 Close proximity p diatel
ime
y
For details of hardware wiring, refer to Chapter 3.3.2.
To locate the SO2 output signal, set P5-46 to n.0002/0012.

1) The positioning is close to the signal output condition.

When the pulse deviation U0-08 of the servo driver falls below the P5-06 set value, it outputs a
proximity signal (/NEAR).

U0-08
Deviation
of pulse

|

|

e
/NEAR ON

signal status |

|

I
OFF :
/COIN  ONi |

signal status
OFF

2) Description of the signal output approach
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(1) The signal output width P5-06 varies proportionally with the electronic gear ratio, with a factory

default of 655 command units.

The width of the signal output P5-06 is proportional to the number of command pulses required to
complete one revolution of the motor.

The output of the positioning completion signal is determined by the width of the signal. The smaller the

width, the later the output of the signal, but the signal output does not affect the actual running state of

the motor.

(2) The approach signal output width can also be set independently, and its adjustment won't affect the

number of command pulses required for the motor to complete one full rotation.

(3) Set this parameter to be wider than the completed positioning width.

5.8.1.3 Instruction Pulse Inhibition (/INHIBIT)

Position command is disabled, including internal and external position commands. The function of
stopping pulse input during position control is disabled. When the /INHIBIT signal is ON, pulse

commands are no longer counted.

® relevant parameter

come
paramet Signal factory Applicable i i .
. meaning revise nto
er name setting mode
force
. . imme
instruction pulse at any .
P5-32 | /INHIBIT n.0000 516 o ) diatel
prohibition time
y
The parameter range is n.0000-001A, which is assigned to other input terminals via parameter P5-32.
To disable the signal command pulse input from SI2, set P5-32 to n.0002/0012. For detailed hardware
wiring, refer to Chapter 3.3.1.

1) INHIBIT terminal validity description

Parameter settings status Signal/INHIBIT terminal input status signal/inhibit terminal logic
P5-32=n.0000 No external terminal input is required.
P5-32=n.0000 No signal input at the SIo terminal )
of no avail
P5-32=n.0010 The SIo terminal has a signal input.
P5-32=n.0010 No external input terminals required
P5-32=n.0000 The SIo terminal has a signal input. .
valid
P5-32=n.0010 No signal input at the SIO terminal

2) Effect of INHIBIT terminal signal on motor operating status

Motor operating status

control model /INHIBIT terminal logic . L .
The INHIBIT terminal logic is invalid

is valid
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S5-Internal Position ) The INHIBIT signal is ON — OFF. Continue
Control Pause the current section
ontro

running from the pause point.

The INHIBIT signal transitions from ON to OFF.
6-External position | suspend pulse instruction | When the signal returns to OFF, the system
pulse control reception resumes operation based on the subsequent pulse

command.

5.8.1.4 Error Correction (/CLR)

Position deviation = (position command-position feedback) (encoder unit)
The position deviation clearance function allows the drive to reset its position deviation to zero when

the servo is turned off or a /CLR signal is received.

® relevant parameter

paramet Signal factory Applicable : . c.ome
or name et mode meaning revise nto
force
P5.34 ICLR 1.0000 owl pulse deviation atany | immed
elimination time iately

The parameter range is n.0000-001A, which is assigned to other input terminals via parameter P5-34.
To clear signal deviation from SI2, set P5-34 to n.0002/0012. For hardware wiring details, refer to
Chapter 3.3.1.

1) /CLR signal validity
. Signal/CLR terminal input . . .
Parameter settings status signal/CLR terminal logic
status
No external terminal input is
P5-34=n.0000 .
required.
P5.34=1.0000 No signal input at the SIo .
. of no avail
terminal
The SIo terminal has a signal
P5-34=n.0010
input.
No external input terminals
P5-34=n.0010 i
required
The SIo terminal has a signal
P5-34=n.0000 .
) valid
nput.
P5.34=.0010 No signal input at the SIO
terminal

2) /CLR signal description
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When a pulse is sent to the servo, the execution/CLR input signal activates. The servo then latches the

current pulse count, updates the encoder's position to the control feedback, and clears all intermediate

values in the position loop, speed loop, and current loop.

The /CLR signal uses edge triggering.

3) Other notes on the pulse position deviation clearing signal

The pulse position deviation can be cleared by setting F0-02 to 1.

5.8.1.5 Position Pulse Deviation Setting

The pulse deviation value refers to the difference between the command pulse of the instruction

controller (such as PLC) and the servo unit feedback pulse in the position mode. Its unit is 1 command

unit, which is related to the command unit determined by the electronic gear ratio.

When the position control is in operation, the alarm will be triggered if the deviation pulse exceeds a

certain threshold, which is called the deviation pulse limit.

relevant parameter

. factory . ) come into
parameter meaning ) unit Set range revise
setting force
.. .. at any . .
P0-23 pulse deviation limit 2000 0.01 turn 0~ 65535 . immediately
ime
When the deviation pulse limit is 0, the system will not detect the pulse magnitude.
Alarm E-100
Deviation { Normal control I P0-23
0
pulse { Normal control I P0-23
Alarm E-100
5.8.1.6 Position command filter
relevant parameter
. factory . Set . come into
parameter meaning . unit revise
setting range force
Position command
. 0~ . . Servo not
P1-24 acceleration and 0 0.1ms immediately )
. . activated
deceleration filter time 65535
position command 0~ . . Servo not
P1-25 ] ) 0 0.1ms immediately .
smoothing filter time 65535 activated

position command acceleration and

deceleration filter

position command smoothing filter
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position command acceleration and . .
deceleration filt position command smoothing filter
eceleration filter

Command pulse Command A
freqgency Before filtering pulse fipquency ——— Before filtering
After filtering ———  After filtering
100% f---- 100% f----- .
i
|
63.2% |------ - |
| i
| 1
5 N :
i ; 36.8% |
I ! H
+ 1
Time * e—s .
P1-24 P1-24 P1-25 P1-25 Time
Command
pulse fiequency ——— Before filtering

———— After filtering
100%

P1-25 pl-25s  Time

5.8.1.7 Reference Origin
1) Find the reference origin
This feature determines the physical zero point of the workbench to serve as the coordinate zero point
for point control. Users can select either the forward rotation side or the reverse rotation side as the

reference origin.

2) Function Settings

come

parameter meaning factory setting unit Set range revise into

force

. imme

P4-00 Origin .

) 0 - 0~1 servo OFF | diatel

n.xx(x function
y

Note: This feature is available for Location Modes 5 and 6. When this parameter is set to 0, the

origin-finding function is disabled. The origin-finding function is only available when set to
n.001x. (Set P9-21=0)

3) Signal Settings

Signal factory . i
parameter : meaning revise
name setting

Mode 3: Internal speed | The  parameter range  is
selection signal 0000-0014, assigned to the input

P5-28 /SPD-A n.0000 - —1 . )
Mode 5: Find origin in | interface via parameters P5-28.

forward direction Setting it to 0001 indicates signal
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Signal factory . i
parameter ) meaning revise
name setting
input from the SI1 terminal.
Mode 3: Internal speed | The  parameter range  is
selection signal 0000-0014, assigned to the input
P5-29 /SPD-B n.0000 o interface via parameters P5-29.
Mode 5: Reverse direction . Lo )
o Setting it to 0001 indicates signal
to find the origin . .
input from the SI1 terminal.
4) Related parameter settings
come
paramet . factory : . .
meaning . unit Set range revise nto
er setting
force
imme
P4-00 . o .
Z Sign Count 2 individual 0~f servo OFF | diatel
n.xxx[]
y
.. . imme
Collision proximity )
P4-01 ) 600 rpm 0~ 65535 servo OFF | diatel
switch speed
y
Speed of hi imme
eed of approachin
p4-0p | “PEcC O approaciung 100 rpm 0~65535 | servo OFF | diatel
the proximity switch
y
Note: The origin-seeking function is only available for single-turn absolute motors (multi-turn
absolute motors can also support this function if P0-79=1).

5) Find the reference origin schematic diagram

/P-OT /IN-OT
| |
@ < The speed is P4-01 ~ The speed is P4-01
i Direction CW Direction CCW i
Stop mode Stop mode
Po-28 The speed is The speed is %PO-ZS
® P4-02 ‘ P4-02
| Direction CCW | Direction CW!
i The number of i | The number of Z 3
< Z signals . < signals N
P4-00 P4-00

The forward turning side refers
to the origin

The reverse side refers to
the origin

The sequence for aligning the reference origin of forward and reverse rotation is shown below:
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0)
/SPD-A | ‘ —
/P-0T ‘ @
P T | . |
Vi i :
P4-01 : P4-00 |
P4-02 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, i o

The steps are as follows:

(1) Install limit switches on the forward and reverse rotation sides. When the /SPD-A signal rises, the
motor rotates in the forward direction at the speed set by parameter P4-01 to locate the reference origin
on the forward side.

(2) When the workbench triggers the limit switch, the motor stops according to the P-OT and N-OT
settings specified in parameter P0-28.

(3) Rotate the motor in the direction opposite to the limit switch at the speed set by parameter P4-02.
When the motor reaches the n-th position of the photoelectric encoder Z, this position is designated as

the coordinate zero point, where n is determined by parameter P4-00.
5.8.1.8 New Return to Origin Function
1) Function Description

The return-to-origin function refers to the process where, in position control mode with the servo motor
enabled, the system initiates this function. The servo motor then locates the origin to complete
positioning, which serves as the reference point for subsequent position control.

During the return-to-origin operation, all other position commands (including the re-triggered
return-to-origin signal) are disabled. Once the return-to-origin is completed, the servo driver can
respond to other position commands.

After the return to origin is completed, the servo driver outputs a completion signal. Upon receiving this
signal, the host computer confirms that the return to origin has been successfully completed.

2) Parameter Settings

H
. I
Set . Set | entry-into-force
parameter name meaning . .
range time time .
TN
N
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tH
Set . Set | entry-into-force I
parameter name meaning . .
range time time .
N
N
P9-11.0=0: Do not find Z phase
Z phase P9-11.0=1: Find a Z phase Servo
P9-11.0 0~F . servo ON 0
count P9-11.0=2: Find 2 Z phases OFF
and so on
P9-11.1=0: Do not trigger back to
origin
. P9-11.1=1: Trigger back to origin
trigger at . Servo
P9-11.1 . 0~2 | through SI terminal (P5-28) servo ON 0
origin OFF
P9-11.1=2: After the first enable,
the system starts back to the
origin
P9-11.2=0: Return to origin mode
0
P9-11.2=1: Return to Origin
return to Servo
P9-11.2 . 0~7 | Mode 1 servo ON 0
origin mode L OFF
P9-11.2=2: Return to Origin
Mode 2
and so on
deceleration P9-11.3=0: Slow down according
mode when to the acceleration and
servo
P9-11.3 over travel | 0, 1 | deceleration time set by P9-14 OFF servo ON 0
signal is P9-11.3=1: Slow down
detected immediately

(0

P9-11.0 can set up to 15 Z phases. P9-11.1=0 is equivalent to the return to origin function
cannot be used, this parameter can be understood as the enable bit of the return to origin
function. Return to origin mode 1, 3, 5, 7 are the opposite of return to origin mode 0, 2, 4,

6.

parame

ter

name Set range

unit meaning

setting

time

come
into
force

time

leave
the
facto

give

tacit

cons
ent

to
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leave
the
facto
come
. . ry
parame . . setting | 1nto .
name Set range unit meaning . give
ter time | force .
. tacit
time
cons
ent
to
return to the o
L Return to the origin speed, find
origin high ) ) Servo | servo
P9-12 0~3000 rpm | the deceleration point, and 200
speed ) OFF ON
) execute the mechanical offset.
velocity
Set the speed to a low value to
Return to find the origin. The low speed
. ) servo | servo
P9-13 | the origin at 0~1000 rpm | should be low enough to avoid off | oN 20
low speed. mechanical impact when
stopping.
acceleration
and The acceleration and
deceleration deceleration time here refers to Servo | servo
P9-14 ) 0~1000 ms ) ) 1000
time to the duration required to reach OFF | ON
return to 1000rpm from 0.
origin
The system will trigger an alarm
. if the total time for returning to
Maximum .
. the origin exceeds the
time allowed ] o Servo | servo
P9-15 0~12000 10ms |parameter's set time limit. When 0
to return to . OFF ON
o P9-15 equals zero, the alarm will
the origin ) )
be triggered for the timeout of
returning to the origin.
threshold of
stopping and ) i
. This parameter applies only to servo | servo
P9-16 | returning to 0~1000 rpm o 2
o return-to-origin modes 6 and 7 OFF ON
the original
speed
This parameter applies only to
threshold of P o PP Y
. return-to-origin modes 6 and 7 servo | servo | 100
P9-17 stopping 0~300% %
The base value of the percentage | OFF | ON %
torque .
is the rated torque.
touch stop . .
. This parameter applies only to servo | servo
P9-18 time 10~1500 ms .. 500
return-to-origin modes 6 and 7 OFF | ON
threshold
Quantitative
pulse count Quantitative pulse count in the servo | servo
P9-19 | . -9999~9999 - . 0
in the lower lower bit OFF ON

bit
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leave
the
facto
come
. . ry
parame . . setting | 1nto .
name Set range unit meaning . give
ter time | force .
. tacit
time
cons
ent
to
Quantitative
o . .| servo | servo
P9-20 | pulse count | -9999~9999 - Quantitative pulse count high bit OFF | ON 0
high bit
Select the
new or old P9-21=0: Return to origin again
servo
P9-21 original 0.1 - function OFF power | 0O
point P9-21=1: Reset to origin on
function
This filtering time is required
when returning to the origin is
about to end, and the
New origin return-to-origin mode will not be
) ) servo | servo
P9-22 | end filter 50~10000 ms | fully exited until the motor has oFf | oN 500
time completely stopped. The
return-to-origin completion
signal will be output after this
filtering time.

(0

represents the absolute position of the servo after returning to the origin.

The actual mechanical offset is calculated as P9-19 + P9-20x 10000, where P9-19 and
P9-20 must share the same sign (either both positive or both negative). This offset

leave
the
. . come into | factory
setting . setting .
parameter name meaning . force give
scope time . .
time tacit
consent
to
positive . .
L . immediately
overtravel Forward limit signal in move .
P5-22 ] O~f1ff o ) come into 1
signal return-to-origin mode setting
force
POT
Reverse . .
o . . immediately
overtravel Reverse Limiting Signal in move .
P5-23 ] O~f1ff o . come into 2
signal Origin Return Mode setting
force
NOT
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leave
the
) ) come into factory
setting . setting .
parameter name meaning . force give
scope time . .
time tacit
consent
to
The return-to-origin completion
signal is output when the
return-to-origin action and state
return to . . .
. are fully completed. Even if immediately
origin ) move )
P5-54 O~ffff | another mode is executed after ) come into 0
complete o ) setting
< onal the return-to-origin, the signal force
signa .
g does not disappear. When the
return-to-origin is restarted, the
signal disappears.
Origin The process of returning to the immediately
. . . . . move .
P5-64 switch O~ffff | origin requires a switch signal i come into 0
. . settin
signal at the origin. & force
SI When P9-11.1=1, after the
terminal P5-28 assigns the SI terminal, immediately
. move .
P5-28 starts O~ffff | the terminal can be used to i come into 0
. . settin
forward to trigger the positive return to the & force
the origin origin

3) Selecting the new origin mode

To use the reset function, first set P9-21 to 1, then configure the overtravel switch (POT/NOT) and
origin switch. If using mechanical offsets (with P9-19 and P9-20 set), adjust the offset within the travel
range to prevent mechanical damage during origin reset.

The Z-axis phase count (P9-11.0) and mechanical offset (P9-19, P9-20) can operate simultaneously. If
both are non-zero, the servo first detects the Z-axis phase (P9-11.0) before executing the mechanical
offset (P9-19, P9-20). If the Z-axis phase (P9-11.0) is zero but the mechanical offsets (P9-19, P9-20) are
non-zero, the servo executes the mechanical offsets (P9-19, P9-20) without detecting the Z-axis phase.
If the Z-axis phase count is non-zero but the mechanical offsets are zero, the servo detects the Z-axis
phase (P9-11.0) but does not execute the mechanical offsets.

There are 8 total return-to-origin patterns, as follows:

(1) Positive return to zero, the deceleration point is the origin switch, the origin is the origin switch or
the motor Z signal (P9-11.2=0)

(2) Reverse return to zero, the deceleration point is the origin switch, the origin is the origin switch or
the motor Z signal (P9-11.2=1)

(3) Positive return to zero, the deceleration point and the origin are the motor Z signal (P9-11.2=2)

(4) Reverse return to zero, the deceleration point and the origin are the motor Z signal (P9-11.2=3)

(5) Positive return to zero, the deceleration point is the positive overtravel switch, the origin is the
positive overtravel switch or the motor Z signal (P9-11.2=4)

(6) Reverse return to zero, the deceleration point is the reverse overtravel switch, the origin is the
reverse overtravel switch or the motor Z signal (P9-11.2=5)

(7) Positive return to zero, the deceleration point is the mechanical limit position, the origin is the
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mechanical limit position or the motor Z signal (P9-11.2=6)
(8) Reverse return to zero, the deceleration point is the mechanical limit position, the origin is the

mechanical limit position or the motor Z signal (P9-11.2=7)
The following provides a detailed analysis of each mode of returning to the origin.

(1) Return to origin mode 0-positive return to zero, the deceleration point is the origin switch, the origin
is the origin switch or the motor Z signal (P9-11.2=0)

To use this mode, connect the POT, NOT, and origin switches.

1) When the motor starts, the origin switch (reduction point) signal is invalid (signal terminal assigned
by P5-64,0=invalid, 1=valid), and the forward overtravel switch (POT, P5-22) remains inactive
throughout the process.

The servo motor first initiates high-speed forward search for the deceleration point (origin) signal using
the P9-12 (high-speed return-to-origin) setting. Upon detecting the rising edge of the deceleration point
(origin) signal, it gradually decelerates to-P9-13 (low-speed return-to-origin) according to the P9-14
(acceleration-deceleration time for origin return) setting. Subsequently, the servo motor reverses
direction upon encountering the falling edge of the deceleration point (origin) signal at-P9-13
(low-speed return-to-origin), then continues low-speed search for the deceleration point (origin) signal's
rising edge using the P9-13 (low-speed return-to-origin) setting. The subsequent origin return operation

involves four scenarios:
(@ The Z-phase count (P9-11.0) is zero, and the mechanical offset (P9-19, P9-20) is zero:

During the operation of the signal rising edge, the system continues low-speed search for the
deceleration point (origin) using the P9-13 (origin low-speed speed) signal. Upon detecting the signal

rising edge of the deceleration point (origin), it immediately halts.

Deceleration

Point / Origin
& Overtravel .
Positive Switch POT v ot Rising Edge of
III

R Deceleration
Direction $
—_—

m i Point Signal

| 7 PO-12 [y
| Rising Edge of
i T i Origin Signal
! i
Motion ! I Po-13 i
Trajectory | :
T | >
| \ .
|
|
|

-P9-13

Trigger P
Positive OverTravel 1 Signal Falling Edge
Switch of Deceleration
Point Signal

@ The Z-phase count (P9-11.0) is zero, while the mechanical offsets (P9-19 and P9-20) are non-zero:

During the low-speed search for the deceleration point (origin) using P9-13 (returning to origin at low
speed), the system immediately halts upon detecting the signal's rising edge. After the motor has fully
stopped, it proceeds with a predetermined number of pulses and direction (positive or negative) based
on the set mechanical offset. The motor then travels a fixed distance at the speed specified by P9-12

(returning to origin at high speed), followed by a complete shutdown.
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(® The Z-phase count (P9-11.0) is 1 with zero mechanical offset (P9-19, P9-20):

During the operation of the signal rising edge, the system continues low-speed search for the
deceleration point (origin) using the P9-13 (origin low-speed speed). Upon encountering the signal
rising edge of the deceleration point (origin), it proceeds to locate the first Z signal and immediately

stops.
Deceleration
Point/Origin OverTravel
. Rising Edge of
Positive o °] Switch POT Vo1 e e
Direction T . Deceleration
_ m i Point Signal
| i

7 PY-12 [y

( ////'///////////fr////////////;o e

| i Z Signal
Motion ! I Po-13 :
Trajectory | :
| | R
. | \ t
! |
-P9-13 H X
Motor Z Signal H |_| : —I ! Trigger i Falling Edge
| : 1 Signal of Deceleration

Positive OverTravel l_ Point Signal
Switch

@ The Z-phase count (P9-11.0) equals 1, and the mechanical offsets (P9-19 and P9-20) are non-zero:

During the low-speed search for the deceleration point (origin) using P9-13 (return to origin at low
speed), the system continues operation after detecting the signal's rising edge. Upon identifying the first
Z-axis signal, it immediately stops. After the motor has fully ceased, the system then proceeds to

execute a fixed pulse sequence (P9-19, P9-20) at the preset mechanical offset pulse count (P9-19, P9-20)
and direction (positive or negative). Finally, the motor halts at the speed specified by P9-12 (return to
origin at high speed).

2) When the motor starts, the origin switch (reduction point) signal is active (signal terminal assigned by
P5-64,0 = inactive, 1 = active), and the forward overtravel switch (P5-22) remains inactive throughout

the process:

The servo motor initiates a low-speed reverse search for the deceleration point (origin) by triggering
the-P9-13 (origin-low-speed) set value. When the origin signal's falling edge is detected, it reverses
direction (to forward) and resumes the low-speed search for the deceleration point (origin) by activating
the P9-13 (origin-low-speed) signal. The subsequent return-to-origin operation is categorized into four

scenarios:

@ The Z-phase count (P9-11.0) is zero, and the mechanical offset (P9-19, P9-20) is zero:

During forward acceleration or uniform speed running, the machine will stop immediately when the

signal of deceleration point (origin) rises.
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Deceleration
Point / Origin .
m Positive Over-
Positive I Travel Switch v
Direction I
— o °]

@////////[/m //{//[////////mo iRisinglzdgeof

Origin Signal

T
| i
Motion | P9-13 i
Trajectory ( : /
| | »
I I ¢
| |
| ! -P9-13 I H
| | Trigger H .
. | 1 . Falling Edge
Positive OverTravel Signal .
! of Deceleration
Switch

1 Point Signal

(@ The Z-phase count (P9-11.0) is zero, while the mechanical offsets (P9-19 and P9-20) are non-zero:

During forward acceleration or uniform speed operation, the system halts immediately upon
encountering the rising edge of the origin signal. After complete motor stoppage, the motor advances a
fixed pulse distance (P9-12) at preset speed (high-speed return to origin) based on the set mechanical

offset pulse count and direction (positive or negative), then stops.
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(® The Z-phase count (P9-11.0) is 1 with zero mechanical offset (P9-19, P9-20):

During forward acceleration or uniform speed running, the machine will continue running after

encountering the rising edge of the origin signal, and then stop immediately after finding the first Z

signal.
Deceleration
Point / Origin
Positive m Ovejr-Travel .
Direction ! Switch POT v
’ o]

: |I|

@///////////ﬂ [AAaaaaame lg:;-gfsﬁiﬁi
n . § 1
worzse [\ | [ [ [ o / ‘

Tri i
1 eect Falling Edge of

. . Signal
Positive Oyer 1ena Deceleration Point
Travel Switch .

i Signal

@ The Z-phase count (P9-11.0) equals 1, and the mechanical offsets (P9-19 and P9-20) are non-zero:

During forward acceleration or constant-speed operation, the motor resumes movement after
encountering the rising edge of the origin signal. Upon detecting the first Z-axis signal, it immediately
stops. After complete motor shutdown, the system then drives the motor at the preset high-speed speed
(P9-12) for a fixed pulse duration (P9-19, P9-20) based on the mechanical offset pulse count (P9-19,
P9-20) and direction (positive/negative). The motor then stops after completing this phase.

3) When the motor starts, the origin switch (reduction point) signal is invalid (signal terminal assigned
by P5-64,0 = invalid, 1 = valid). During operation, the forward overtravel switch (P5-22) becomes
active.

The servo motor first performs a high-speed forward search for the deceleration point signal using the
P9-12 (high-speed return-to-origin) setting. Upon detecting the forward overtravel switch (POT) (P5-22),
the driver immediately initiates a high-speed reverse search for the deceleration point (origin) signal's
falling edge, based on the P9-14 (acceleration/deceleration time to origin) setting. After identifying the
deceleration point (origin) signal's falling edge, the motor decelerates and reverses direction (i.e., returns
to forward motion) according to the P9-14 (acceleration/deceleration time to origin) setting. The servo
motor then performs a low-speed forward search for the deceleration point (origin) signal's rising edge
using the P9-13 (low-speed return-to-origin) setting. The subsequent return-to-origin operation involves

four scenarios:

® The Z-phase count (P9-11.0) is zero, and the mechanical offset (P9-19, P9-20) is zero:

During the forward acceleration or forward uniform speed running, the machine will stop immediately

when the signal rising edge of the origin is encountered.
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Deceleration point /

Ornigin switch Overtravel
Positive switch POT
I
direction [
|
I IT

@///////f////://////// a0

1
| |
| |
Motion trajectory | }—D
} 1
=

|

|

" |
Positive overtravel | 1

switch li

Po-12

P9-13

POT signal

rising edge

Origin signal
rising edge |

T

-P9-12

Trigger
signal

{ Deceleration point
i signal falling edge

(@ The Z-phase count (P9-11.0) is zero, while the mechanical offsets (P9-19 and P9-20) are non-zero:

During forward acceleration or constant-speed operation, the system halts immediately upon detecting

the rising edge of the deceleration signal (origin point). After complete motor shutdown, the motor

advances a fixed pulse distance (P9-19/P9-20) at preset speed (P9-12, high-speed return to origin)

according to the specified mechanical offset pulse count and direction (positive/negative), then stops.

104



DMG6C Series Servo Drive User Manual

The number of Z phases P9-11.0=1 and the mechanical offset (P9-19, P9-20) is 0:

During forward acceleration or uniform speed operation, the system will continue running after
encountering the rising edge of the deceleration point (origin) signal, and immediately stop upon

detecting the first Z signal.

Deceleration point /

Origin switch
Overtravel
Positive F switch POT v ot POT signal
direction iising edge
o | —
! ! P9-12 [y i
| Origin signal
[ | tising edge Z signal
1 T P9-13 +
| |
Motion ! _rl / N
trajectory ! |
| |
|
| |
Motor Z-Signal H ! T H _ :
|

Positive overtravel ) ) D_eoelerati.on point
switch rigger signal i signal falling edge

1 P9-12

@ The Z-phase count (P9-11.0) equals 1, and the mechanical offsets (P9-19 and P9-20) are non-zero:

During forward acceleration or constant-speed operation, the system resumes movement after detecting
the rising edge of the deceleration signal (origin point). Upon identifying the first Z-axis signal, it
immediately halts. After complete motor shutdown, the system then advances the motor at the preset
P9-12 speed (returning to origin at high speed) for a fixed pulse duration (P9-19/P9-20), following the
specified mechanical offset pulse count and direction (positive/negative). The motor then stops.

(2) Return to origin mode 1--reverse return to zero, the deceleration point is the origin switch, the origin
is the origin switch or the motor Z signal (P9-11.2=1)

To use this mode, connect the POT, NOT, and origin switches.

1) When the motor starts, the origin switch (reduction point) signal is invalid, and the reverse overtravel

switch (NOT) (P5-23) remains inactive throughout the process.

The servo motor first performs high-speed reverse search for the deceleration point signal using the
P9-12 (high-speed return-to-origin) setting. It continues until encountering the rising edge of the
deceleration point signal. Then, according to the P9-14 (acceleration time for return-to-origin), it
gradually accelerates to the P9-13 (low-speed return-to-origin) setting. Subsequently, the servo motor
searches forward for the deceleration point (origin) signal at the low-speed forward setting (P9-13) by
detecting the falling edge of the deceleration point (origin) signal. Upon encountering the falling edge, it
reverses direction (restores reverse motion) and continues low-speed searching for the deceleration point
(origin) signal by detecting the rising edge of the P9-13 (low-speed return-to-origin) setting. The

subsequent return-to-origin operation involves four scenarios:

@ The Z-phase count (P9-11.0) is zero, and the mechanical offset (P9-19, P9-20) is zero:

During the operation of the signal rising edge, the system continues low-speed search for the
deceleration point (origin) using the P9-13 (origin low-speed speed) signal. Upon detecting the signal

rising edge of the deceleration point (origin), it immediately halts.
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Deceleration point /

i Overtravel Qrigin switch
Positive  switch NOT n Vo1
direction m I Deceleration point
» Trigger

signal falling edge
[T I L !
| i signal i

(madaaaaasaaas wal [\

1 >

: D—{ N t
Motion trajectory | T -P9-13 :

| i

| |

|

|

|

|

: Origin signal
-P9-12

} rising edge
| i Deceleration point
} i signal rising edge

Reverse overtravel 1

switch

(@ The Z-phase count (P9-11.0) is zero, while the mechanical offsets (P9-19 and P9-20) are non-zero:

During the low-speed search for the deceleration point (origin) using P9-13 (return to origin at low
speed), the system immediately halts upon detecting the signal's rising edge. After the motor has fully
stopped, it executes a set number of pulses (P9-12, return to origin at high speed) according to the preset
mechanical offset quantity and direction (positive or negative). The motor then proceeds at the P9-12

speed for a fixed pulse duration (P9-19, P9-20) before stopping completely.
(® The Z-phase count (P9-11.0) is 1 with zero mechanical offset (P9-19, P9-20):
During the operation of the signal rising edge, the system continues low-speed search for the

deceleration point (origin) using the P9-13 (origin low-speed speed). Upon encountering the signal

rising edge of the deceleration point (origin), it proceeds to locate the first Z signal and immediately

stops.
Deceleration point /
Overtravel Origin switch

Positive switch NOT v o4
firection,  [7e] P Deceleration point
directio . eceleral p

17 I Trigger signal falling edge

| H

i signal

(massaasasaaas T ] [\ |
trajectory I AiT{ Po-13 \— Zsignal t

|
|
|
|
Motor Z signal
otor & signa I—I r ﬂ FL PO rising edge

|
\
Reverse overtravel | | Deceleration point
|
|

switch i signal rising edge

Motion

@ The Z-phase count (P9-11.0) equals 1, and the mechanical offsets (P9-19 and P9-20) are non-zero:

During the operation of the signal rising edge for low-speed search deceleration point (origin) using
P9-13 (return to origin at low speed), the system continues running after detecting the deceleration point
signal. Upon identifying the first Z-axis positive pulse, it immediately stops. After the motor has fully
ceased, the system then executes a set number of pulses (P9-12) at the preset mechanical offset direction
(positive or negative), followed by a fixed-distance pulse run (P9-19, P9-20) at the P9-12 (return to
origin at high speed) speed before final motor shutdown.

2) When the motor starts, the origin switch (reduction point) signal is active (signal terminal assigned by
P5-64,0 = inactive, 1 = active). Throughout the process, the reverse overtravel switch (NOT) (P5-23)
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remains inactive.

The servo motor initiates a low-speed forward search for the deceleration point (origin) by triggering the
signal's falling edge of P9-13 (return-to-origin low-speed speed). Upon detecting the deceleration point
(origin) signal's falling edge, it reverses direction (i.e., negative) and continues the low-speed search for
the deceleration point (origin) signal's rising edge using P9-13 (return-to-origin low-speed speed). The

subsequent return-to-origin operation is categorized into four scenarios:
(@® The Z-phase count (P9-11.0) is zero, and the mechanical offset (P9-19, P9-20) is zero:

During the negative acceleration or negative uniform speed running, the machine will stop immediately
when the signal rising edge of the origin is encountered.
Deceleration point /

Overtravel Origin switch

switch NOT e
Positive

directiop |
\II

@ (o S il e

| i P9-13 |, i
Motion | }T
trajectory :
I ! >
| | t
: | i
| -P9-13| i L
. 1 : | T . ional i Originsignal
Positive overtravel | rigger sign i rising edge

switch

The number of Z phases P9-11.0=0 and the mechanical offset (P9-19, P9-20) is not 0:

During negative acceleration or negative constant-speed operation, the system halts immediately upon
encountering the rising edge of the origin signal. After complete motor stoppage, the motor advances a
fixed pulse distance (P9-12) at the preset high-speed speed (P9-12) for a predetermined duration, based
on the set mechanical offset pulse count and direction (positive or negative), before final shutdown.

(® The Z-phase count (P9-11.0) is 1 with zero mechanical offset (P9-19, P9-20):

During the negative acceleration or negative uniform speed operation, the system will continue running
after encountering the rising edge of the deceleration point (origin) signal, and immediately stop upon
detecting the first Z signal.

Deceleration point /

Overtravel Origin switch
Positive SWitch NOT v o+
. . 1!
direction n
|
III
Deceleration

(@ (I rraao point sgnal

| falling edge
| i
. e P13 ey {
Mouon D) / \ Z signal
trajectory

|

|

|

! I / >
1 I (S ‘

Motor Z signal I :
otor Z signal | : _P9-13 :
|
|

1 " Trigger | Origin signal
Reverse overtravel signal : rising edge

switch

P9-13

The number of Z phases P9-11.0=1 and the mechanical offset (P9-19, P9-20) is not 0:

107



DMG6C Series Servo Drive User Manual

During negative acceleration or negative constant-speed operation, the system resumes movement after
detecting the rising edge of the deceleration point (origin) signal. Upon identifying the first Z-axis signal,
it immediately halts. After complete motor shutdown, the system then advances the motor at the preset
P9-12 speed (returning to origin at high speed) for a fixed pulse duration (P9-19/P9-20), following the

specified mechanical offset pulse count and direction (positive/negative). The motor then stops.

3) When the motor starts, the origin switch (reduction point) signal is invalid (signal terminal assigned
by P5-64,0=invalid, 1=valid). During operation, the reverse overtravel switch (NOT) is triggered
(P5-23).

The servo motor first initiates high-speed reverse search for the deceleration point (origin) signal using
the-P9-12 (high-speed return-to-origin) setting. Upon detecting the reverse overtravel switch (NOT), the
driver immediately decelerates in reverse (i.e., forward) according to the P9-14
(acceleration/deceleration time for return-to-origin) setting. It then rapidly searches for the deceleration
point (origin) signal's falling edge with the-P9-12 (high-speed return-to-origin) setting. When the
deceleration point (origin) signal's falling edge is detected, the motor decelerates in reverse (i.e.,
negative) following the P9-14 (acceleration/deceleration time for return-to-origin) setting. The servo
motor subsequently searches for the deceleration point (origin) signal's rising edge with the-P9-13

(low-speed return-to-origin) setting. The subsequent return-to-origin operation involves four scenarios:
(@ The Z-phase count (P9-11.0) is zero, and the mechanical offset (P9-19, P9-20) is zero:

During the reverse acceleration or reverse constant speed running, the machine will stop immediately

when the signal rising edge of the origin is encountered.
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@ The Z-phase count (P9-11.0) is zero, while the mechanical offsets (P9-19 and P9-20) are non-zero:

During reverse acceleration or constant-speed operation, the system halts immediately upon detecting
the rising edge of the deceleration signal (origin point). After complete motor shutdown, the motor
advances a fixed pulse distance (P9-19/P9-20) at preset speed (P9-12, high-speed return to origin)
according to the specified mechanical offset pulse count and direction (positive/negative), then stops.

(® The Z-phase count (P9-11.0) is 1 with zero mechanical offset (P9-19, P9-20):
During the reverse acceleration or reverse constant speed operation, the machine will continue running

after encountering the rising edge of the origin signal, and then stop immediately upon finding the first
Z signal.
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The number of Z phases P9-11.0=1 and the mechanical offset (P9-19, P9-20) is not 0:

During reverse acceleration or constant-speed operation, the system resumes movement after detecting
the rising edge of the deceleration signal (origin point). Upon identifying the first Z-axis signal, it
immediately halts. After complete motor shutdown, the system then advances the motor at the preset
P9-12 speed (returning to origin at high speed) for a fixed pulse duration (P9-19/P9-20), following the
specified mechanical offset pulse count and direction (positive/negative). The motor then stops.

(3) Return to the origin mode 2-forward return to zero, the deceleration point and the origin are the

motor Z signal (P9-11.2=2)

This mode does not count the number of motor Z phases. To use this mode, connect POT and NOT.

1) When the motor starts, the Z signal is either invalid or valid (signal terminal assigned by
P5-64,0=invalid, 1=valid), and the forward overtravel switch (POT) remains inactive throughout the
process.

The servo motor first performs a high-speed forward search for the Z-axis signal using the P9-12
(return-to-origin high-speed speed) setting. Upon detecting the rising edge of the Z-axis signal, it
decelerates and reverses direction according to the P9-14 (return-to-origin acceleration-deceleration
time) setting, then accelerates to the-P9-13 (return-to-origin low-speed speed) before reversing to
perform a low-speed search for the Z-axis signal. The subsequent return-to-origin operation is divided
into two scenarios:

(® The mechanical offset (P9-19, P9-20) is O:

During reverse acceleration or reverse constant speed operation, the motor stops immediately upon

encountering the rising edge of the Z signal on the opposite side.
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(@ The mechanical offset (P9-19, P9-20) is not zero:

During reverse acceleration or constant-speed operation, the motor halts immediately upon detecting the
rising edge of the Z-axis signal on the opposite side. After complete shutdown, the motor advances a
fixed distance at the preset speed (P9-12, high-speed return to origin) based on the set mechanical offset

pulse count and direction (positive or negative), then stops.

2) When the motor starts, the Z signal is either invalid or valid (signal terminal assigned by
P5-64,0=invalid, 1=valid), triggering the forward overtravel switch (POT) (P5-22) during operation.

The servo motor first performs a high-speed forward search for the Z-axis signal using the P9-12
(return-to-origin high-speed speed) setting. Upon encountering the forward overtravel switch, the driver
decelerates and reverses direction according to the P9-14 (return-to-origin acceleration/deceleration time)
setting, then performs a high-speed reverse search for the Z-axis signal at-P9-12 (return-to-origin
high-speed speed). This process continues until the Z-axis signal's rising edge is detected, after which

the motor gradually decelerates and reverses (i.e., returns to forward motion) based on the P9-14
(return-to-origin acceleration/deceleration time) setting. The servo motor then performs a low-speed
forward search for the Z-axis signal on the opposite side of the rising edge using the P9-13
(return-to-origin low-speed speed) setting. The subsequent return-to-origin action involves two

scenarios:

(® The mechanical offset (P9-19, P9-20) is O:

During forward acceleration or uniform speed operation, the machine stops immediately upon
encountering the rising edge of the Z signal on the opposite side.
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(@ The mechanical offset (P9-19, P9-20) is not zero:

During forward acceleration or constant-speed operation, the motor halts immediately upon
encountering the rising edge of the Z-axis signal from the opposite side. After complete motor stoppage,
the motor advances a fixed pulse distance at the preset speed (P9-12, high-speed return to origin) based
on the set mechanical offset pulse count and direction (positive or negative), then stops.

(4) Return to the origin mode 3--reverse back to zero, the deceleration point and the origin are the motor
Z signal (P9-11.2=3)

This mode does not count the number of motor Z phases. To use this mode, connect POT and NOT.

1) When the motor starts, the Z signal is either invalid or valid (signal terminal assigned by P5-64:0 =

110



DMG6C Series Servo Drive User Manual

invalid, 1 = valid), and the reverse overtravel switch (NOT) remains inactive throughout the process.

The servo motor first performs a high-speed reverse search for the Z-axis signal using the P9-12
(return-to-origin high-speed speed) setting. Upon detecting the rising edge of the Z-axis signal, it
decelerates in reverse according to the P9-14 (return-to-origin acceleration-deceleration time) setting,
then accelerates to the P9-13 (return-to-origin low-speed speed) setting for a forward low-speed search.

The subsequent return-to-origin operation is divided into two scenarios:

(® The mechanical offset (P9-19, P9-20) is O:

During the forward acceleration or uniform speed running, the motor stops immediately when
encountering the rising edge of the Z signal on the other side.
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(@ The mechanical offset (P9-19, P9-20) is not zero:

During forward acceleration or constant-speed operation, the motor halts immediately upon
encountering the rising edge of the Z-axis signal on the opposite side. After complete motor stoppage,
the motor advances a fixed pulse distance (P9-19, P9-20) at the preset P9-12 speed (returning to the
origin at high speed) based on the predefined mechanical offset pulse count and direction (positive or

negative), then stops.

2) When the motor starts, the Z signal is either invalid or valid (signal terminal assigned by P5-64:0 =
invalid, 1 = valid). During operation, the NOT switch is triggered.

The servo motor first performs a high-speed reverse search for the Z-axis signal using the P9-12
(high-speed return-to-origin) setting. Upon encountering the reverse overtravel switch, the driver
decelerates in reverse according to the P9-14 setting, then resumes high-speed forward search with
P9-12 (high-speed return-to-origin) until detecting the Z-axis signal's rising edge. Following the P9-14
(return-to-origin acceleration/deceleration time) setting, it gradually decelerates and reverses (i.e.,
restores reverse motion). The servo motor then performs a low-speed reverse search for the Z-axis

signal's opposite rising edge using P9-13 (low-speed return-to-origin). The subsequent return-to-origin
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operation proceeds in two scenarios:

@® The mechanical offset (P9-19, P9-20) is 0:

During reverse acceleration or constant speed operation, the machine stops immediately upon
encountering the rising edge of the Z signal on the opposite side.
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@ The mechanical offset (P9-19, P9-20) is not zero:

During reverse acceleration or constant-speed operation, the motor halts immediately upon detecting the
rising edge of the Z-axis signal on the opposite side. After complete shutdown, the motor advances a
fixed distance at the preset speed (P9-12, high-speed return to origin) based on the set mechanical offset
pulse count and direction (positive or negative), then stops.

(5) Return to the origin mode 4-forward return to zero, the deceleration point and the origin are the
forward overtravel switch POT(P5-22)(P9-11.2=4)

To use this mode, connect NOT and POT.
1) The forward overtravel potentiometer (POT) is invalid when the motor starts moving

The servo motor first performs a high-speed forward search for the forward overtravel switch using the
P9-12 (high-speed return-to-origin) setting. Upon detecting the rising edge of the forward overtravel
switch signal, it gradually decelerates and reverses direction according to the P9-14
(acceleration-deceleration time for return-to-origin). Then, with the low-speed reverse search for the
forward overtravel switch signal initiated by the P9-13 (low-speed return-to-origin) setting, the motor
detects the falling edge of the signal. The subsequent return-to-origin operation then proceeds through

four distinct scenarios:

® The Z-phase count (P9-11.0) is zero, and the mechanical offset (P9-19, P9-20) is zero:

Reverse deceleration (i.e., return to forward motion), and use P9-13 (return to origin low-speed) to
search for the rising edge of the forward overtravel switch signal at low speed. During forward

acceleration or uniform speed operation, immediately stop the machine upon encountering the rising

edge of the forward overtravel switch signal.
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@ The Z-phase count (P9-11.0) is zero, while the mechanical offsets (P9-19 and P9-20) are non-zero:

Reverse deceleration (i.e., return to forward motion) is initiated using P9-13 (return to origin low-speed
speed) to detect the rising edge of the forward overtravel switch signal. During forward acceleration or
constant-speed operation, the motor halts immediately upon detecting the signal's rising edge. After
complete motor stoppage, the system executes a preset mechanical offset pulse count and direction
(strictly negative, i.e., movement between origin switch and NOT) at the P9-12 (return to origin

high-speed speed) setting. The motor then proceeds with a fixed pulse sequence before final shutdown.
(® The Z-phase count (P9-11.0) is 1 with zero mechanical offset (P9-19, P9-20):

Continue the low-speed reverse operation set at P9-13 (returning to the origin at low speed), then stop

immediately upon encountering the first rising edge of the Z signal.

|
|
encoder raw Z-phase —‘ :
|
[
[
|

signal

When P5-48 isset ton.0011,  ON ON
the SO1 output is [output OFF
definition].

ON
When P5-48 is set to n.0001,
the SO1 output is [output OFF OFF
definition]. I |
I |
[ —
" 2ms '

@ The Z-phase count (P9-11.0) equals 1, and the mechanical offsets (P9-19 and P9-20) are non-zero:

Continue the low-speed reverse operation set by P9-13 (returning to the origin at low speed). Upon
encountering the first rising edge of the Z-axis signal, immediately stop the motor. After complete
shutdown, the motor will execute a fixed number of pulses according to the preset mechanical offset
quantity and direction (either negative or positive, but must move between the origin switch and NOT).
The motor will then run at the speed set by P9-12 (returning to the origin at high speed) for a
predetermined distance before stopping.

2) The forward overtravel switch (POT) (P5-22) activates when the motor starts moving
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The servo motor reverses to a low speed state using the-P9-13 (return-to-origin low-speed) set value,
detecting the falling edge of the forward overtravel switch signal (POT). Upon encountering this signal,

the subsequent return-to-origin operation proceeds through four distinct scenarios:

@ The Z-phase count (P9-11.0) is zero, and the mechanical offset (P9-19, P9-20) is zero:

Reverse deceleration (i.e., return to forward motion) is executed by using P9-13 (return to origin
low-speed speed) to detect the rising edge of the POT signal. During forward acceleration or uniform

speed operation, the system immediately stops upon detecting the POT rising edge.

Overtravel switch
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! 1 i POT falling
Positive overtravel i ' edge

switch

@ The Z-phase count (P9-11.0) is zero, while the mechanical offsets (P9-19 and P9-20) are non-zero:

Reverse deceleration (i.e., return to forward motion) is executed using P9-13 (return to origin low-speed
speed) to detect the rising edge of the POT signal. During forward acceleration or uniform speed
operation, the motor halts immediately upon detecting the POT rising edge. After complete motor
stoppage, the system then advances the motor at the preset speed (P9-12, return to origin high-speed
speed) for a fixed pulse duration (P9-19, P9-20) based on the set mechanical offset pulse count and
direction (only negative direction, i.e., movement between the origin switch and NOT). The motor then
stops.

(® The Z-phase count (P9-11.0) is 1 with zero mechanical offset (P9-19, P9-20):

Continue the low-speed reverse operation set at P9-13 (returning to the origin at low speed), then stop
immediately upon encountering the first rising edge of the Z signal.
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The number of Z phases P9-11.0=1 and the mechanical offset (P9-19, P9-20) is not 0:

Continue the low-speed reverse operation at the-P9-13 setting (returning to the origin at low speed).
Upon encountering the first rising edge of the Z-axis signal, immediately stop the motor. After complete
shutdown, the motor will execute a fixed pulse sequence (P9-19, P9-20) at the preset mechanical offset
pulse count and direction (either negative or positive, but must move between the origin switch and
NOT) according to the-P9-12 setting (returning to the origin at high speed), followed by complete motor

shutdown.

(6) Return to the origin mode S5-reverse return to zero, the deceleration point and the origin are the
reverse overtravel switch NOT(P5-23)(P9-11.2=5)

To use this mode, connect POT and NOT.
1) The reverse overtravel switch (NOT) is invalid when the motor starts moving

The servo motor first performs a high-speed reverse search for the NOT switch using the P9-12
(high-speed return-to-origin) setting. Upon detecting the NOT signal's rising edge, it gradually
decelerates in reverse according to the P9-14 (acceleration-deceleration time for return-to-origin). Then,
the servo motor searches for the NOT signal's falling edge with the low-speed forward movement set by
P9-13 (low-speed return-to-origin). After encountering the NOT signal's falling edge, the subsequent
return-to-origin operation proceeds through four distinct scenarios:

(@ The Z-phase count (P9-11.0) is zero, and the mechanical offset (P9-19, P9-20) is zero:

Reverse deceleration (i.e., reverse recovery), and use-P9-13 (return to origin low-speed) to perform a
reverse low-speed search for the NOT rising edge. During reverse acceleration or reverse constant-speed

operation, immediately stop the machine upon encountering the NOT rising edge.
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(@ The Z-phase count (P9-11.0) is zero, while the mechanical offsets (P9-19 and P9-20) are non-zero:

The system initiates reverse deceleration (i.e., reverse recovery) by executing the-P9-13 command
(returning to the origin at low speed) to detect the NOT signal's rising edge during reverse low-speed
operation. Upon detecting the NOT edge during reverse acceleration or constant-speed movement, the
motor halts immediately. After complete shutdown, the motor advances a predetermined pulse sequence
(P9-19 and P9-20) at the preset speed (P9-12, returning to the origin at high speed) based on the
specified mechanical offset quantity and direction (strictly positive, i.e., movement between the origin
switch and POT). The motor then stops.

(® The Z-phase count (P9-11.0) is 1 with zero mechanical offset (P9-19, P9-20):

Continue the low-speed forward operation set by P9-13, then stop immediately upon encountering the

first rising edge of the Z signal.
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@ The Z-phase count (P9-11.0) equals 1, and the mechanical offsets (P9-19 and P9-20) are non-zero:

Continue the low-speed forward movement at the P9-13 setting (returning to the origin at low speed).
Upon encountering the first rising edge of the Z-axis signal, immediately stop the motor. After complete
shutdown, the motor will execute a fixed pulse sequence (P9-19, P9-20) at the P9-12 setting (returning
to the origin at high speed), following the preset mechanical offset pulse count and direction (positive or

negative, but must move between the origin switch and the potentiometer). The motor will then stop.
2) The NOT (P5-23) switch for reverse overtravel activation is effective when the motor starts.

The servo motor directly searches for the NOT signal's falling edge at the low-speed return-to-origin
setting (P9-13). Upon detecting this NOT signal, the subsequent return-to-origin operation proceeds

through four distinct scenarios:
(@ The Z-phase count (P9-11.0) is zero, and the mechanical offset (P9-19, P9-20) is zero:
Reverse deceleration (i.e., reverse recovery) involves using-P9-13 (returning to the origin at low speed)

to perform a low-speed reverse search for the NOT rising edge. During reverse acceleration or uniform

reverse operation, the system must immediately stop upon detecting the NOT rising edge.
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@ The Z-phase count (P9-11.0) is zero, while the mechanical offsets (P9-19 and P9-20) are non-zero:

Reverse deceleration (i.e., reverse recovery) involves using P9-13 (returning to the origin at low speed)
to search for the NOT rising edge during reverse acceleration or uniform reverse motion. Upon
detecting the NOT rising edge, the system immediately stops. After the motor has fully ceased, it
proceeds with a predetermined number of pulses and direction (only forward, i.e., movement between
the origin switch and POT) according to the set mechanical offset. The motor then travels a fixed
distance at the speed set by P9-12 (returning to the origin at high speed) (P9-19, P9-20), after which it
stops.

(® The Z-phase count (P9-11.0) is 1 with zero mechanical offset (P9-19, P9-20):

Continue the low-speed forward movement set at P9-13 (returning to the origin at low speed), then stop

immediately upon encountering the first rising edge of the Z signal.
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@ The Z-phase count (P9-11.0) equals 1, and the mechanical offsets (P9-19 and P9-20) are non-zero:

Continue the low-speed forward movement at the P9-13 setting (returning to the origin at low speed).
Upon encountering the first rising edge of the Z-axis signal, immediately stop the motor. After complete
shutdown, the motor will execute a fixed pulse sequence (P9-19, P9-20) at the P9-12 setting (returning
to the origin at high speed), following the preset mechanical offset pulse count and direction (positive or

negative, but must move between the origin switch and the potentiometer). The motor will then stop.

(7) Return to the origin mode 6-forward return to zero, the deceleration point and the origin are the

forward mechanical limit position (P9-11.2=6)

This mode eliminates the need for POT, NOT, or origin switches.

The servo motor initially operates at low speed in the forward direction with the P9-13 (low-speed
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return to origin) setting. Upon reaching the mechanical limit position, if the absolute torque value
reaches the P9-17 (touch-stop return-to-origin torque threshold) upper limit while the speed absolute
value remains below the P9-16 (touch-stop return-to-origin speed threshold) setting, and this condition
persists for the duration specified in the P9-18 (touch-stop return-to-origin time threshold), the system
determines the mechanical limit position has been reached. The subsequent return-to-origin action then

proceeds through four distinct scenarios:

@ If the Z-phase count (P9-11.0) is zero and the mechanical offset (P9-19, P9-20) is zero, the machine

should be stopped immediately.
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@ The Z-phase count (P9-11.0) is zero, while the mechanical offsets (P9-19 and P9-20) are non-zero:
The servo motor halts immediately. After complete stop, it reverses for a fixed pulse duration (P9-19,

P9-20) at the-P9-12 speed (returning to the origin at high speed) based on the preset mechanical offset

pulse count, then stops.
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(® The Z-phase count (P9-11.0) is 1 with zero mechanical offset (P9-19, P9-20):

Perform a low-speed reverse operation at-P9-13 (return to origin low-speed speed), then stop
immediately upon encountering the first rising edge of the Z signal.
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@ The Z-phase count (P9-11.0) equals 1, and the mechanical offsets (P9-19 and P9-20) are non-zero:

The motor initiates a low-speed reverse run at-P9-13 (returning to the origin at low speed), then halts
immediately upon detecting the first rising edge of the Z-axis signal. After complete stoppage, it
executes a fixed pulse sequence at-P9-12 (returning to the origin at high speed) based on the preset
mechanical offset pulse count. The motor may operate in either positive or negative direction, but must
stay within the mechanical limit position range, before final shutdown.

(8) Return to the origin mode 7--reverse return to zero, the deceleration point and the origin are the
reverse mechanical limit position (P9-11.2=7)

This mode eliminates the need for POT, NOT, or origin switches.

The servo motor initially operates in reverse low speed at the-P9-13 setting (returning to origin at low
speed). Upon reaching the mechanical limit position, if the absolute torque value reaches the P9-17
(touch-stop origin return torque threshold) upper limit while the absolute speed value remains below the
P9-16 (touch-stop origin return speed threshold) set value, and this state persists for the duration
specified by the P9-18 (touch-stop origin return time threshold), the system determines the mechanical
limit position has been reached. The subsequent origin return action then proceeds through four

scenarios:

@ If the Z-phase count (P9-11.0) is zero and the mechanical offset (P9-19, P9-20) is zero, the machine

should be stopped immediately.
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@ The Z-phase count (P9-11.0) is zero, while the mechanical offsets (P9-19 and P9-20) are non-zero:

The servo motor halts immediately. After complete stop, it advances forward for a fixed number of
pulses (P9-19, P9-20) at the preset speed (P9-12, high-speed return to origin) based on the set
mechanical offset, then stops.
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Positive direction
> N
waasenss Taaaaa) B YA
| | Motion H signal
| | ! Trajectory
" Home t
:4-- Quantitative >: position
1! pulse | -P9-13

| | ) Deceleration point

_\ Ejf;lesria;::ll signal rising edge

(® The Z-phase count (P9-11.0) is 1 with zero mechanical offset (P9-19, P9-20):

The system operates at low speed in forward direction with P9-13 (return to origin low-speed speed) as

the setting, and immediately stops upon encountering the first rising edge of the Z signal.

Positive direction
—_—

0] MMMMW}) oos| v

1

! | Motion i signal
| ! trajectory
gl . t
| Z signal
| '_| Motor Z
| | signal -P9-13
| | . . Deceleration point
Deceleration point signal rising edge
signal

—

@ The Z-phase count (P9-11.0) equals 1, and the mechanical offsets (P9-19 and P9-20) are non-zero:

The motor operates

forward at a low speed set by P9-13 (return-to-origin low-speed setting). Upon

detecting the first rising edge of the Z-axis signal, it immediately stops. After complete shutdown, the

motor executes a fixed pulse sequence (P9-19, P9-20) at the speed set by P9-12 (return-to-origin

high-speed setting),
positive or negative
stops.

based on the preset mechanical offset pulse count. This sequence may run in either
direction, but must stay within the mechanical limit position range. The motor then

m °

For return-to-origin modes 6 and 7, when these modes are activated, the
maximum torque during the return-to-origin process is 1.1 times the set value of
P9-17 (the threshold for stop-triggered return-to-origin torque). If both internal
forward/reverse torque limits P3-28 and P3-29 are lower than 1.1 times P9-17,
the torque limit will be set to P3-28 or P3-29. Similarly, if external
forward/reverse torque limits P3-30 and P3-31 are enabled, the actual torque
limit will be the minimum among the internal torque limit, the external torque
limit, and 1.1 times P9-17.

Only when both of these two return to origin modes are triggered, the torque
limit P9-17 (touch stop return to origin torque threshold) set value of 1.1 times is
effective. If only the return to origin is enabled and (return to origin mode)
P9-11.2=6 or 7 is triggered but the return to origin is not triggered, the torque
limit P9-17 (touch stop return to origin torque threshold) set value of 1.1 times is

not effective.
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5.8.2 Position Control (Internal Position Commands)

parameter

essentials

Reference chapters

P0-01 Control Mode Selection

Set to 5: Internal Position
Mode

5.8.2.1 Internal  Positioning
Patterns

P4-03
Mode
P4-04 Number of valid segments
P4-10~P4-254
Parameters for Sections 1 to 35

Internal Position Given

Internal Position

The control mode of the
internal location pattern is
given, including the step
change mode, the positioning

mode and the adjustment

time.
Configure the pulse
displacement, speed, and

acceleration/deceleration

time for each section

5.8.2.3
parameters for paragraphs 1 to
35

Setting _of _ position

P5-35 step signa/GHGSTP
P5-32  Pause
signal/INHIBIT
P5-31 Skip current section number /
Z-CLAMP

current segment

Common terminal function

assignments

5.8.2.4 Step-change
(/CHGSTP)

5.8.2.5 Skip the current segment
(/ZCLAMP)

signal

5.8.2.5 Skip current segment signal
(/ZCLAMP)P4-00Number of

Z-phase signals after exiting the
limit switch. The of
Z-phase signals after the P4-00

signal passes through the limit

number

switch

P4-01 The speed of the proximity
switch

P4-02 Speed of Departure from the
Proximity Switch

P5-28: Forward rotation side search
for reference origin in position
mode / SPD-A

P5-29
Reference Origin Search in
Position Mode / SPD-B

Reverse-side

Reset internal location to

origin5.8.1.7 reference origin

5.8.2.1

Internal Location Patterns

parameter

set value

meaning

) come into
revise
force
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Position control by using preset values

P0-01 0 ] servo bb immediately
of servo unit's internal register
5.8.2.2 Internal Location Mode Settings
. . factory Applicable . come into
parameter | Parameter Function Set unit . revise
setting mode force
Internal Location servo | . )
] — n.0000 5 immediately
Mode Settings bb
. . : factory
parameter setting Functionality . Set range
setting
n.0XXX insignificance
P4-03 -
Waiting
n.XOxX 0 0~1
mode
step change
n.xxox P 8 0 0~6
mode
ositionin
n.Xxx0 P & 0 0~1
mode
1) Waiting mode
n.XOxXx meaning

Waiting for the completion of the location

Do not wait for location to complete

Note: The wait mode determines whether the driver waits for the motor to complete positioning after

issuing a position command when the internal position is set. This mode applies to all

step-change modes.

Waiting mode: 0, adjustment time: Oms

Waiting mode=0, adjustment time>0ms
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P
\
|
|
I
P5-00 !
Pulse oo i
offset E |
B |
I : \
! l
—>| !<—t1 i tV
/COIN ' '
Signal status ~ ON OFF

After the driver sends a position command, it

will wait for the motor to complete
positioning and then immediately start the
next position command. In the diagram, tl
represents the positioning time, which is the
interval between the completion of pulse
transmission and the output of the positioning

completion signal.

P
A
I
;
I
P5-00 |
Pulse j_— _________________________ : i
offset 4 i: !
.
| Il !
| i !
; ) L
L >
—>|tlh—_>i i It
JCOIN L 2 ) i_
Signal status ON | OFFl I

After issuing a position command, the driver waits
for the motor to complete positioning before
the

adjustment period. In the diagram, t1 denotes the

proceeding to the next command after
positioning time and t2 the adjustment time, with
these values corresponding to parameter P4-16 in

this example.

Waiting mode=1, adjustment time=0ms

Waiting mode=1, adjustment time>0ms

!

t

After the driver sends a position command, it
proceeds to the next one without waiting for
the motor to complete its current position.

A

> t

2

After the driver issues a position command, it does
not wait for the motor to complete positioning but
initiates the next command after a 'adjustment time'.
In this example, t2 represents the adjustment time,

corresponding to parameter P4-16.

2) Step-change mode

n.XX0X define
/CHGSTP ON In the diagram, tl equals P4-16 and t2 equals

0 Signal status ﬂl P4_23
When 1. If the CHGSTP signal remains ON, the servo
signal ON, unit will continuously cycle through the preset

step is seement! position segments.
changed | °*"? 2. If the /CHGSTP signal is set to OFF during a
and canbe | =" specific segment, the servo will continue
recycled; executing that segment without proceeding to
the next one.
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n.xxox

define

3. In this mode, the step signal/CHGSTP is
triggered by high level.

4. During operation, the servo enable function
was disabled, causing the motor to stop in the
servo-off shutdown mode. Consequently, the
positioning completion was invalid after the
shutdown.

5. After each segment operation, the positioning
completion and positioning approach signals
remain valid.

6. The adjustment time of each paragraph is

valid in this mode.

1
The signal
changes
step by
step on the
rising

edge;

/CHGSTP ON
Signal status _OF_F_I-l—,_I-l_,_
P | BN

i
i
i
1
b Loododo-
|
i
i

For example, in the two-stage setup, t1 equals P4
minus 16 in the diagram.

1. Note that, as shown in the diagram, the preset
adjustment time is ineffective in this
mode. The

immediately proceed to the next instruction upon

step-switching system  will
receiving a new step-switching signal, once the
previous position command has been fully
executed.

2. In this mode, the step signal/CHGSTP is
triggered by the rising edge.

3. After each segment operation, the positioning
completion and positioning approach signals are
both valid.

4. During operation, the servo enable function
was disabled, causing the motor to stop in the
servo-off shutdown mode. Consequently, the
positioning completion was invalid after the
shutdown.

5. Adjustments made in this mode are invalid.

2
The signal
starts on
the rising
edge and
executes
all tasks
sequentiall
y without
looping.

/CHGSTP ON
Signal status _OFF ﬂ ﬂ
.

Set two bit positions, where tl in the diagram
equals P4-16.

1. The /CHGSTP signal prior to the completion
of a cycle will not be counted, as shown in the
second /CHGSTP signal in the figure.

2. In this mode, the step signal/CHGSTP is
triggered by the rising edge.

3. After each segment operation, the positioning
completion and positioning approach signals are
both valid.

4. During operation, the servo enable function
was disabled, causing the motor to stop in the

servo-off shutdown mode. Consequently, the
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n.xx0OX define
positioning completion was invalid after the
shutdown.
5. The adjustment time is valid in this mode.
In the figure, t1 = P4-16.
1. The rising edge of /CHGSTP triggers the first
segment, while the falling edge triggers the
second segment. To ensure full operation of the
first segment, the /CHGSTP signal remains ON
until the end of the first segment.
2. In this mode only, the valid segment count of
Y e N P4-04 is invalid.
4 P 3. After each segment operation, the positioning
/CHGSTP complet%on and positioning approach signals are
bilateral both Va,hd' , ,
trigger 4. Duflng operatlofl, the servo enable fuI.lCtIOI’l
was disabled, causing the motor to stop in the
t servo-off shutdown mode. Consequently, the
positioning completion was invalid after the
shutdown.
5. Adjustments made in this mode are invalid.
6. Before using this step-switching mode, the
P5-35 terminals must be properly assigned;
step-switching terminals cannot be assigned
during operation of this mode.
/PREFC /PREFB /PREFA segment number
5 0 0 0 not have
/PREFA 0 0 1 1 (first paragraph)
(P5-57) . 0 1 0 2 (se.cond paragraph)
1 0 0 3 (third paragraph)
Select | 1. After each segment runs, the positioning completion and positioning proximity signals
terminal | are both valid.
section |2, During operation, the servo enable function was disabled, causing the motor to shut
numbers |down according to the standard shutdown procedure. Consequently, the positioning
/PREFB | operation was invalid after the shutdown.
(P5-58) or | 3. The adjustment time is valid in this mode.
/PREFC |4, The CHGSTP step-change signal is invalid only in this mode.
(P5-59), |5. The section number selection terminal can be configured to trigger step switching at the
with edge or remain ON. This mode supports continuous triggering of a specific section. If the
options 1 |terminal stays ON, the motor will stop upon receiving an overtravel signal. In such cases,
to 3. the terminal must be switched to OFF to prevent the motor from executing the position
section after the overtravel signal is cleared.
6 /PREFD | /PREFC | /PREFB | /PREFA segment number
/PREFA 0 0 0 0 1 (first paragraph)
0 0 0 1 2 (second paragraph)
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n.Xx0xX define
(P5-57) . 0 0 1 0 3 (thirfi .paragraph)
0 0 . ’ 4 (position of the
/PREFB fourth paragraph)
(P5-58) . 0 1 0 0 5 (Paragraph 5)
0 1 0 1 6 (position 6)
/PREFC 0 1 1 0 7 (Paragraph 7)
(P5-59) . 0 . . ’ 8'(position of the
eighth paragraph)
Select 1 0 0 0 9 (Paragraph 9)
terminal 1 0 0 1 10 (Paragraph 10)
segment 11 (position of the
number 1 0 ! 0 eleventh paragraph)
(P5-60) 1 0 1 1 12 (Paragraph 12)
from 1 to 1 1 0 0 13 (position 13)
16 1 1 0 1 14 (position 14)
1 1 1 0 15 (Paragraph 15)
1 1 1 1 16 (Paragraph 16)

Note: The P5-35 step-change signal's rising edge triggers each segment position (the
rising edge is invalid during operation).

1. During operation, the servo enable function was disabled, causing the motor to shut
down according to the standard shutdown procedure. Consequently, the positioning
operation was invalid after the shutdown.

2. Adjustments made in this mode are invalid.

3. After each segment operation, the positioning completion and positioning approach
signals are both valid.

4. After selecting the section number, the position section must be triggered by the rising
edge of the P5-35/CHGSTP step-change signal to activate. Triggering during section
operation is invalid.

5. The paragraph number selection terminal logic is level valid. High input is valid, low
input is invalid.

Use the following input signals to switch between internal positions 1-3/1-16.

leave .
suit .
. the . come into
parameter Signal name Set range revise
factory force
. | pattern
setting
Internal Position The parameter range is
First Paragraph 0000-0014, which is assigned
P5-57 .. n.0000 5 . .
Position to other input interfaces
Selection/PREFA through parameters P5-57. atany |, )
. ; ) immediately
Internal Position The parameter range is time
Second Section 0000-0014, which is assigned
P5-58 . n.0000 5 . . i
Position to other input interfaces via
Selection/PREFB parameters P5-58.
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Internal Position The parameter range is
Third Section 0000-0014, which is assigned
P5-59 . n.0000 5 . .
Position to other input interfaces
Selection/PREFC through parameters P5-59.
Internal Position The parameter range is
Fourth Section 0000-0014, which is assigned
P5-60 . n.0000 5 ] i i
Position to other input interfaces via
Selection/PREFD parameters P5-60.
3) Location Mode
N.XXX0O meaning
0 relative localization
1 absolute fix
) o 1: Absolute Positioning (using the "reference origin" as
0: Relative Positioning . L
the zero point for absolute positioning)
P D
A
_______________________ second Y second
_______ _stage stage
first stage sltclz:;te
t
5.8.2.3 Setting of position parameters for paragraphs 1 to 35
come
. factory . . .
parameter meaning ) unit Set range revise into
setting
force
Pul t 9999 Bdit |
ulse coun - ~ i
P4-10+ (n-1) *7 i 0 1 pulse . diatel
(low bit) anytime
9999 y
. imme
Pulse count 10000 -32768 ~ Edit .
P4-11+ (n-1) *7 ) ) 0 ) diatel
(high bit) pulses anytime
32767 y
Edit imme
P4-12+ (n-1) *7 speed 0 0.1rpm 0~ 65535 anytime | diatel
y
trapezoidal Edit imme
P4-13+ (n-1) *7 acceleration 0 ms 0~ 65535 anytime | diatel
time y
trapezoidal Edit imme
P4-14+ (n-1) *7 deceleration 0 ms 0~ 65535 anytime | diatel
time y
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come
. factory . . )
parameter meaning . unit Set range revise nto
setting
force
retention
P4-15+ (n-1) *7 -
parameter
. imme
. . Edit )
P4-16+ (n-1) *7 | adjust the time 0 ms 0~ 65535 ) diatel
anytime
y

explain :

1) Calculate the pulse count as (high bit) X 10000 + (low bit);

2) In the formula P4-10+ (n-1) * 7, n represents the segment number of the internal position, with a
range of 1 to 35. Parameters for segments 1 to 12 can be configured via the panel, while those for
segments 13 to 35 require parameter writing through communication (RS232 or RS485).

3) In the relative positioning mode, if the pulse high is set to 9999 and the pulse low is set to 9999, or
the pulse high is set t0-9999 and the pulse low is set t0-9999, and P4-03.2=1 (do not wait for
positioning completion), then it enters the infinite pulse mode. Otherwise, the number of pulses is
limited.

4) If a segment's speed is set to zero, it will be skipped during execution and the next segment will be
processed.

5) In the relative positioning mode, if the speed of a segment is set to non-zero but the pulse count is
zero, the motor in that segment will not operate during execution. However, the designated waiting
mode for that segment remains active, meaning the system will wait until the adjustment period ends
before proceeding to the next segment.

6) In absolute positioning mode, if the speed setting for a specific segment is not zero but the pulse
count is set to zero, the motor will return to the reference origin at the preset speed when executing
that segment.

7) In absolute positioning mode, if the speed settings for two consecutive segments are both non-zero
and the pulse count settings are identical, the motor in the latter segment will not operate, but the
waiting mode determined for that segment remains valid.

8) In absolute positioning mode, the motor's rotation cycles are limited and cannot be unlimited.

9) At present, there are only two kinds of position segments in the internal position mode, i.e. step
speed and ramp speed, and no other speed forms. When the trapezoidal acceleration time and
trapezoidal deceleration time are set to 0, it is the step speed form. When the trapezoidal acceleration
time and trapezoidal deceleration time are greater than 0, it is the ramp speed form.

10) The trapezoidal acceleration and deceleration times refer to the duration required to reach the
rated speed from zero.

11) If the rotational speed in a specified parameter segment is set to 0, the position command for that
segment will be ignored under step-change modes 0/1/2. However, under step-change modes 4/5/6,
the motor will not rotate when the position in that segment triggers a step change.

12) The position commands for setting the high and low pulse levels in the internal position segment
parameters remain influenced by the electronic gear ratio. The actual number of motor rotations must
be determined by combining the preset pulse commands with the electronic gear ratio.

13) In absolute positioning mode, the starting position for each step change is based on the initial
position when the step change is first triggered. In relative positioning mode, the starting position for
each step change is based on the position at the end of the previous step change.
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parameter

meaning

factory
setting

unit

Set range

revise

come
into
force

skipped.

14) In relative positioning mode, the 35-position section allows setting of unlimited pulse segments.

However, the motor will continue running until it reaches this position, unless the current segment is

The internal location consists of 35 segments. If you need to switch between running 10 segments and

5 segments due to process requirements, you can set the valid segment count. For example, if all

segments 1-10 are parameterized, set the valid segment count for P4-04 to 5, meaning segments 1-5

are valid. If set to 10, then segments 1-10 are valid.

. factory . . come into
parameter meaning . unit Set range revise
setting force
Number of valid ) .
P4-04 0 - 0~35 servo bb | immediately
fields

P4-08 sets the starting run section number after the first round, with only the step-change mode

P4-03.1 being valid when set to 0 or 1. The following explains the configuration: valid settings are

available in sections No.1 through No.8.

) factory ) . come into
parameter meaning . unit Set range revise
setting force
Internal location pattern . .
P4-08 ) 1 - 0~35 servo bb | immediately
starting segment number
step
parameter )
change set up " specific phenomenon
settin
mode :
P4-08=0 or P4-08=3 start _,Seg]]‘nent » Segment > SegBment > Seg:‘nem_
P4-08>P4-04 P4-04=4 f
P4-03.1=0
| <PA-08< P4-08=2 start —» Segllnent » Segment » Segment > SegTent _
P4-04=4 f
P4-04
P4-08=0 or P4-08=8 start __p.Segment » Segment » Segment pSegment__p  eng
P4-08>P4-04 | P4-04=4 ! 2 3 4
P4-03.1=1
star Segment Segment Segment Segment
1 <P4-08< P4-08=2 | T = " =
P4-04=4 A
P4-04

When using the skip current segment function, the SI terminal assigned to P5-31 requires a rising edge
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trigger.

5.8.2.4 Step-change signal (/CHGSTP)

signal

for the application of
step-change signals in the

step-change mode table.

Signal : .
parameter setting meaning Change scope
name
No terminal input is | Parameter range 0000-0014
assigned by default. The parameter P5-35 s
step change Refer to Section 5.4.3.2 | assigned to the input interface.
P5-35 n.0000

When set to 0001, it indicates
the signal input from terminal
SI1.

5.8.2.5 Skip current segment signal (/ZCLAMP)

parameter | Signal name | setting meaning Change scope
The parameter range is 0000-0014,
Skip current ) assigned to the input interface via
. Default unassigned .
P5-31 section / n.0000 . parameters P5-31. Setting it to 0001
terminal input . . .
Z-CLAMP indicates signal input from the SI1
terminal.

The effect of skipping the current section varies depending on the step change mode, as shown below:

step change
mode Skip current .
. Action
section
P4-03 n.xxOx

0 Cancel the current section and proceed to the next one.

! Cancel the current section and proceed to the next section when
the step change signal is triggered.

2 Cancel the current section and proceed to the next one.
Cancel the current segment. The next segment will be executed

4 /Z-CLAMP .
when the /CHGSTP step signal falls.

5 Cancel the current paragraph. Select another paragraph and
execute the corresponding paragraph.

6 Cancel the current segment. The /CHGSTP step signal's rising
edge executes the selected position segment.

5.8.2.6 Movement Start Signal (/MRUN)

Signal factory . .
parameter ) meaning revise
name setting

No terminal output is assigned | The parameter range 1is
Start by default. 0000-0014, assigned to the
P5-50 Movement n.0000 It is only valid in the internal | output interface via
/MRUN position mode, similar to the | parameters P5-50. Setting it
positioning completion signal | to 0001 outputs a signal
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in the external pulse mode. The | from the SO1 terminal.
motor has an output when

running and no output when

stopped.
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5.9 Speed Control

5.9.1 General Control of Speed Mode

5.9.1.1 Soft Start

come
param . factory . . .
meaning . unit Set range revise nto
eter setting
force
soft start acceleration immedia
P3-09 . 200 ms 0~ 65535 servo bb
time tely
soft start deceleration immedia
P3-10 . 200 ms 0~ 65535 servo bb
time tely

Soft start acceleration/deceleration time is applicable to mode 3/4/7; when inputting step speed
command or selecting internal set speed, smooth speed control can be performed.

P3-09: Time from shutdown to rated speed;

P3-10: Time from rated speed to complete stop.

ime

Speed up time

P3-09

Speed down
t

P3-10

5.9.1.2 Zero Clamp Function (/ZCLAMP)
1) Function Overview

This function is used for higher-level devices with speed command input in systems without position
loop. It activates the motor stop and servo lock when the speed command is non-zero.

When the zero clamping function is set to ON, the internal temporary position loop is activated,
causing the motor to clamp within 1 pulse at this position. Even if external force causes rotation, the

motor will return to the zero clamping position.

To activate the zero clamping function, the motor's current speed must be below the clamping
threshold to secure the shaft. When this function is enabled, the motor switches from speed control to
position control. In position control mode, rotating the shaft and releasing it will return it to its
original position. However, in speed control mode, rotation won't reset the shaft to its starting position

due to the absence of position feedback.
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2) Input signal settings

Signal . .
parameter setting meaning Change scope
name
n.0000 Default  unassigned | The parameter range is
P5.31 Zero (default) output terminals 0001-0014, and parameters P5-31
clamp 0002 Input signal via SI2 | can be assigned to other input
o terminal terminals.
3) Setting of relevant parameters
. factory . . come into
parameter meaning . unit Set range revise
setting force
P3-13 zero clamping speed 10 rpm 0~300 servo bb | immediately
P3-12 zero clamping mode 0 - 0~3 servo bb | immediately

P3-12 Settings

content

When the ZCLAMP input signal is ON, the forced speed command is 0. Once the
actual speed drops below P3-13, the system switches to position mode control and

locks the position servo.

When the ZCLAMP input signal is ON, the speed command is forcibly set to 0.

When the ZCLAMP input signal is ON and the feedback speed drops below P3-13,
the system switches to position mode control and locks the position servo.

Note: When entering zero-clamping mode, the motor will not operate even if the
speed exceeds the P3-13 motor's limit. The motor resumes operation only when the
ZCLAMP input signal is turned off.

When the ZCLAMP input signal is ON and the set speed is below P3-13, the
system switches to position mode control and locks the position servo. If the set

speed exceeds P3-13, the motor resumes operation.

5.9.1.3 Speed arrival signal (/V-RDY)

relevant parameter

. factory | Applicable : . come into
parameter Signal name . meaning revise
setting mode force
. . at
speed of arrival at velocity . .
P5-51 n.0000 3.4, 7 . . any | immediately
V-RDY arrival signal )
time
. factory . . come into
parameter meaning . unit Set range revise
setting force
at
P5-05 detection speed 1000 rpm 0~ 10000 any | immediately
time
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1) The speed reaches the signal output condition.

When the actual motor speed exceeds the detection threshold of P5-05, the speed arrival signal

(/V-RDY) is triggered.
Speed n N
(rpm)

A
y P5-05

/V-RDY OFH ON OFF

5.9.1.4 Speed command filter
® relevant parameter
. factory . . come into
parameter meaning . unit Set range revise
setting force

velocity command filter ) .
P1-23 . 0 0.1ms 0~ 65535 servo bb | immediately
time constant

P3-09 acceleration time 200 Ims 0~ 65535 | servo bb | immediately

P3-10 deceleration time 200 Ims 0~65535 | servo bb | immediately

Moving average filter ) .
P3-11 ) 0 0.1ms 0~ 65535 servo bb | immediately
time constant

Firstly, P3-09 and P3-10 are set. The acceleration and deceleration time of the planning speed

command is calculated.

Target
Speed

\/

PE—

Tacc

The acceleration time Tacc is calculated as (target speed/ rated speed) x P3-09[ms], and the

deceleration time Tdec is calculated as (target speed/ rated speed) X P3-10[ms].

The appropriate time constant P3-11 (S-type acceleration-deceleration time constant) is set as Ts =
P3-11*¥0.1[ms].
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* Vv Before Filtering
Target After Filtering

,,,,,,,, . :

Speed ! !

| |

I

]

! |

! 1

! 1

! |

! |

! |

! 1

! |

! |

! |

! 1

! |

! |

| |
‘<—>’<—> | < ; =

Tacc Ts Tdec Ts

(D

and P3-10.

The sliding average filter time constant must meet the requirements, Ts<0.5*Tacc and
Ts<0.5*Tdec. Otherwise, an excessively large sliding average filter time will result in an
increased deceleration time, which does not comply with the settings specified in P3-09

When P3-09 and P3-10 are set to 0, the sliding average filter time setting converts the speed command

into a trapezoidal acceleration/deceleration command. Setting P1-23 (speed command filter time

constant) and P1-24 (first-order low-pass filter time constant) produces the following effect:

Command Pulse

Before Filtering
After Filtering

Frequency
A

100% [-----
63.2% |-—---- T/
:
:
|
:
:
|
]
P1-23

(D

If the acceleration and deceleration are set, the first-order low-pass filter will increase the
lag of the speed command.

5.9.2 Speed Control (Internal Set Speed)

parameter

essentials

Reference chapters

P0-01 Control Mode Selection

Set to 3: Internal speed control

mode

5.9.2.1 Internal speed

mode

P3-05 Internal setting speed 1
P3-06 Internal setting speed 2
P3-07 Internal setting speed 3

Internal

3-speed

setting, in rpm

speed value

5.9.2.1 Internal speed

mode

P5-28 Internal Speed
Selection/SPD-A
P5-29 Internal Speed
Selection/SPD-B

The

determines

combination of terminals

the

segment speed.

corresponding

5.9.2.1 Internal speed

mode
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The default for switching is
o n.0000.
P5-27 Internal Speed Direction . . 5.9.2.1 Internal speed
. If the commutation is controlled
Selection/SPD-D . . mode
via the SI2 terminal, the P5-27 can
be set to n.0002.
P3-09 Soft-start acceleration time Set acceleration and deceleration
L o 5.9.1.1 Soft Start
P3-10 Soft-start deceleration time time in milliseconds
5.9.2.1 Internal speed mode
come
param . . .
set value meaning revise into
eter
force
Speed control: Select internal speed immedi
P0-01 3 servo bb el
ately

Function Overview: The internal speed selection feature allows users to pre-set three motor speeds
via the servo unit's parameters and select the desired speed using external input signals for precise

speed control. This eliminates the need for external speed generators or pulse generators.

Servo unit

/SPD-D _®
/SPD-A l

Servo motor

Input
/SPD-B

Speed selection

SPEEDI P3-05

SPEED?2 P3-06

SPEED3 P3-07

No need external speed or Run the motor

pulse generator User parameter at set speed

® relevant parameter

) factory ) . come into
parameter meaning . unit Set range revise
setting force
at any . .
P3-05 Internal set speed 1 0 rpm -9999 ~ +9999 ; immediately
ime
at any . .
P3-06 Internal set speed 2 0 rpm -9999 ~ +9999 d immediately
ime
at any . .
P3-07 Internal set speed 3 0 rpm | -9999 ~+9999 d immediately
ime
. factory . come into
parameter Signal name : Set range revise
setting force
internal The parameter  range is ‘
at an
P5-27 direction n.0000 | 0000-0014, which is assigned to i Y immediately
ime
selection/SPD-D other input interfaces through
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. factory . come into
parameter Signal name ) Set range revise
setting force

parameters P5-27.

The parameter  range is

internal speed 0000-0014, which is assigned to

P5-28 i n.0000 . i
selection/SPD-A other input interfaces through
parameters P5-28.
The parameter  range is
internal speed 0000-0014, which is assigned to
P5-29 ) n.0000 ) )
selection/SPD-B other input interfaces through

parameters P5-29.

1) The correlation between operating speed and terminal signal

incoming signal
running speed
/SPD-D (P5-27) | /SPD-A (P5-28) /SPD-B (P5-29)

0 0 internal instruction 0 speed

0 1 P3-05: SPEEDI
O<Forward>

1 1 P3-06: SPEED2

1 0 P3-07: SPEED3

0 0 internal instruction 0 speed

0 1 P3-05: SPEEDI
I<Reverse>

1 1 P3-06: SPEED2

1 0 P3-07: SPEED3

® The SPD-D signal controls direction, and the input SI terminal can be adjusted
via P5-27. The motor's direction is determined by the signal validity of the

terminal.

® The combination of SPD-A and SPD-B input terminals determines the
multi-stage speed.

® The 0/1 in the table above indicates the signal validity. A 0 at the terminal
means the input is invalid, while a 1 indicates the input is valid.

2) Explanation of terminal validity

The table below uses /SPD-D as an example, with /SPD-A and /SPD-B signals following the same
principle.

. . . signal / SPD-D terminal
Parameter settings status Signal/SPD-D terminal input status

logic
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No external terminal input is

P5-27=n.0000 i

required.
P5-27=n.0000 No signal input at the SIO terminal of no avail
P5-27=n.0010 The SI terminal has a signal input.

No external input terminals

P5-27=n.0010 i

required
P5-27=n.0000 The SI terminal has a signal input. valid
P5-27=n.0010 No signal input at the SIo terminal
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5.10 Torque Control
parameter essentials Reference chapters
P0-01 Control Mode Selection Set to 1: Internal torque | 5.10.1 Internal Torque
mode Mode
P3-33 Internal torque command given The given wvalue is the | 5.10.1.1 Internal torque
percentage of the rated | command setting
torque.
Internal Forward Speed Limitation in
P3-16 Torque Control
Internal Reverse Speed Limitation in
P3-17 Torque Control Speed Limitation in Torque | 5.9.2.1 Internal speed
P3-14 Forward maximum speed limit Mode mode
(MAX speed)
P3-15 Reverse maximum speed limit
(MAX speed)
The default direction is
n.0000. If the direction is
P5-27 Speed Direction Switching/SPD-D | set via the SI2 terminal,
P5-27 can be configured as
n.0002.
5.10.1 Torque Control (Internal Settings)
) ) come into
parameter | set value meaning revise
force
P0-01 1 torque control: internal setting servo bb | immediately
Function overview: The system uses the internally set torque as the torque command for torque
control.
5.10.1.1 Internal torque command setting
. | come
paramet . factory . revis .
meaning ) unit Set range mto
er setting €
force
) at imme
internal torque 1% rated )
P3-33 ) 0 -1000 ~+1000 | any | diatel
command given torque )
time y

The parameter is set in 1% of the rated torque, and the positive and negative values correspond to the

motor's forward and reverse rotation.

For example, setting P3-33 to 50 indicates the motor operates at 50% of its rated torque in forward

rotation.

Setting P3-33 to-20 enables the motor to reverse at 20% of its rated torque.

In addition to controlling the direction with torque, the /SPD-D can also be used for directional

control.
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5.10.1.2 Internal speed limit during torque control

come
paramet . factory . . .
meaning . unit Set range revise nto
er setting
force
Internal Forward imme
T at any .
P3-16 Speed Limitation in | motor rated rpm 5~10000 i diatel
ime
Torque Control y
Internal Reverse imme
T at any .
P3-17 Speed Limitation in | motor rated rpm 5~10000 " diatel
ime
Torque Control y

Note: Even if the set speed of this parameter exceeds the P3-14 speed limit, the actual speed limit
applied is the lower value. (The maximum speed is the smaller of P3-14/P3-15 and P3-16/P3-17)

5.10.1.3 Speed Limit Detection (/VLT)

In torque mode, if the absolute value of the servo motor's actual speed exceeds the speed limit, the
system recognizes the speed as restricted and the servo driver outputs a /VLT signal. Conversely, if
neither condition is met, the speed restriction signal is invalid.

come
paramet Signal factory Applicable : ) .
. meaning revise nto
er name setting mode
force
imme
.. . at any .
P5-43 /VLT n.0000 1. 2 speed limit detection ; diatel
ime
y
The default value is unassigned terminals (parameter range: 0000-0014), which are assigned to the
output interface via parameter P5-43. Setting it to 0002 enables signal output from the SO2 terminal.
The VLT signal is only active in torque mode.

140




DMG6C Series Servo Drive User Manual
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6. EtherCAT bus communication

6.1 Overview of EtherCAT Technology

This section mainly introduces the basic concept, system composition, communication specification
and connection description of EtherCAT.

6.1.1 Overview of EtherCAT

EtherCAT, short for Ethernet for Control Automation Technology, is a real-time Ethernet solution
developed by Beckhoff Automation GmbH for open communication between master and slave
stations. As a mature industrial Ethernet technology, EtherCAT features high performance, low cost,

and ease of use.

The XG2, XDH, or XLH series controllers (master stations) and DM6C servo drives (slave stations)
comply with the standard EtherCAT protocol, supporting up to 64-axis slave stations with a 4ms
synchronization cycle. They feature Touch Probe functionality and multiple control modes including
position, speed, and torque, making them widely applicable across various industries.

6.1.2 System Composition (Master Station and Slave Station)

EtherCAT operates as a linear network system connecting a master station (FA controller) with
multiple slave stations.

The number of nodes connected from the station depends on the processing or communication period
of the master station and the number of bytes transmitted.
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6.2 EtherCAT Communication Specifications

This section mainly introduces the frame structure, state machine, ESC, SDO, PDO, SII region,

communication synchronization mode and other contents of EtherCAT.

6.2.1 List of Communication Specifications

project specifications
physical layer 100BASE-TX (IEEE802.3)
Baud rate 100Mbps (full-duplex)
topology Line
tie cable JC-CB/JC-CA twisted pair cable (shielded twisted pair)
cable length The maximum distance between nodes is 50 meters.
communication port 2 Port (RJ45)

Range: 0 to 65535

Station Alias (ID) Set address: 2700h

Explicit Device ID nonsupport

Mail Protocol COE (CANopen Over EtherCAT)
SyncManager Synchronization | 4

Manager

FMMU 3

control model

Csp |Cyclic synchronous position mode

PP | Profile position mode

position : — —
Homing mode (origin reset position control
. Hm
Modes of operation mode)
control model .. | Csv |Cyclic synchronous speed control mode
velocity

Pv |Profile Velocity Mode
Cst | Cyclic synchronous torque mode

t
oraue Tq |Torque Profile Mode
Touch Probe Route 2
concurrent mode DC (Synchronous Event)
DC communication cycle 250,500,1000,2000,4000,8000,10000[ps]
communication object SDO[Service Data Object], PDO[Process Data Object]

Maximum number of PDO | TxPDO: 4 [units] RxPDO: 4 [units]
allocations per single station

Maximum byte count for

single-site PDO TxPDO: 32[byte] RxPDO: 32[byte]

PreOP mode email | 1ms
communication interval

mail box SDO requests and SDO information
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m The meanings of SDO and PDO are defined in Section 6.2.3, State Machine ESM.
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6.2.2 EtherCAT Frame Structure

EtherCAT is an industrial communication protocol based on Ethernet that can be controlled in real
time. It is an extension of the IEEE 802.3Ethernet specification without any changes to the basic
structure, so it can transfer data in standard Ethernet frames.

Since the Ethernet Header's EtherType is "88A4h", the subsequent Ethernet Data is processed as an
EtherCAT frame.

An EtherCAT frame consists of a header and one or more subframes, which are further subdivided.
Only EtherCAT frames with Type=1 header are processed according to the ESC protocol.

EtherNet/EtherCAT frame structure

14byte 46-1500byte 4byte
Ethernet Header Ethernet Data FCS
Ethernet Data ‘ EtherCAT Header | Datagram ‘
6byte 6byte  2byte | 1lbit lbit 4bit 44(*1)-1498byte

Datagram Source ‘ EtherType | Length IRes. ‘ Type | Datagram {

st Ethernet Header | 2nd - ‘ | Nth EtherCAT Datagram\‘

10byte M&Tﬂigéﬁyte-’ ~~~~~ 2byte
Datagram Header Data ‘ WKC ‘
. lbyte lbyte 4byte 11bit 3bit 1bit 1bit 2byte Worki Counter
: u
Command Index | AddressField | Len | R [ C [ M [IRQ s
: Y
. 2byte  2byte -——— More EtherCAT Datagrams
AP** Position | Offset («—— Position Addressing
FP** Address | Offset «——— Node Addressing
[t ‘ Logical Address «——— Logical Addressing

*1: When an Ethernet frame is shorter than 64 bytes, 1 to 32 bytes are appended.
Ethernet header + Ethernet data + FCS
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6.2.3 State Machine (ESM)

ESM stands for EtherCAT State Machine, which coordinates the state relationships between master

and slave applications during initialization and operation.

The master station initiates a state change request and sends it to the application layer service. The

application layer service then generates a control event in the slave station. The slave station responds

to the application layer control service via its local application layer status write service, depending on

whether the state change request succeeds or fails. If the state change fails, the slave station retains its

current state and sets an error flag.

The diagram below illustrates the state transition of ESM:

—

Initialization |

Ip) (PI)T

Pre-Operational ‘

(0D

oP) | Safe-Operational |
\

A A

A
(PS>| (SP)| (SD
A4

L

Operational ‘

Init: Initial state;

Pre-Operational: The system is in a state of readiness for operation.

Safe-Operational:

Init: Initial state;

A state of safe operation;

Operational: Running status;

Operational — Safe-Operational

*1In the state transition diagram, abbreviations
. like (IP) represent state transitions:
(SO)| (0%) (IP) : Init—>Pre-Operational (PS) : Pre-

Communication action

and receive messages.

Send and
. L . PDO PDO
Station status Actions in each state receive .
o post a | collection
emails in letter | of letters
SDO
initialization Communication initialization: SDO and PDO
state cannot send or receive messages.
Pre-run state Status of SDO transmission and reception only Yes - -
Safe operating | The status of SDO only sending and receiving v v
) es es -
status messages, and PDO sending messages
. The state where SDO and PDO can both send
running state Yes Yes Yes

m °

Access to the ESC register from the master station is independent of the table above

and can be performed at any time.

PDO (Process Data Object) is used to transmit periodic communication data.

SDO (Service Data Object) is used to transmit non-periodic communication data.

When the ESM status switches, executing commands or interface operations may

trigger communication errors.
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6.2.4 Slave Controller (ESC)

6.2.4.1 Overview of the Principle
ESC stands for EtherCAT Slave Controller. It handles all communication processes and features four
data ports, each with a TX and RX unit. These ports can transmit Ethernet data frames in a fixed

sequence: port 0 — port 3 — port 1 — port 2 — back to port 0. When an ESC detects a port

without an external PHY, it automatically closes that port and reroutes the data through an internal
loop to the next port.

Ports (MIVEBUS)  gp1/uC parallel

o 1 2 3 Ditigal /0 On-chip bus
AutoForwarder+
Loopback ‘ ‘ PFI ‘
1
ECAT Connection PDI Connection
PHY A A A
Management
FMMU
\
ECAT i v v
Prqcessmg ’ SyncManager ‘
Unit
y \ I v
ESC address space
Reset«% Reset ‘ Registers ‘ User RAM ‘ Process RAM
. Distributed
‘ Monitoring ‘ ‘ Clocks ‘ EEPROM ‘ ‘ Status ‘
[} ]
| v \/
SYNC LATCH I2C EEPROM LEDs

6.2.4.2 Address Space

The DM6C series features 8Kbyte physical address space.

The first 4Kbyte (0000h ~ OFFFh) is designated as register space, while the second 4Kbyte (1000h ~

1FFFh) is allocated as RAM for process data PDO. For register details, refer to the datasheets of IP
(ET1810/ET1811/ET1812).

ESC  register byte1 h (Byte) lai Initial
explain
address engt yte - value*1

Information from the station controller

0000h 1 type 04h
0001h 1 Revision 02h
0002h~0003h 2 Build 0040h
0004h 1 FMMUs supported 03h
0005h 1 SyncManagers supported 04h
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ESC  register byte length  (Byte) sl Initial
address value*1
0006h 1 RAM Size 08h
0007h 1 Port Descriptor O0Fh
0008h~0009h 2 ESC Features supported 0184h
Site
0010h~0011h Configured Station Address -
0012h~0013h Configured Station Alias -
data link layer
0100h~0103h 4 [ESC DL Control :
0110h~0111h 2 [ESC DL Status :
application layer
0120h~0121h AL Control -
0130h~0131h 2 AL Status -
0134h~0135h AL Status Code -
PDI process data interface
0140h 1 PDI Control 08h
0141h 1 ESC Configuration 0Ch
0150h 1 PDI Configuration -
0151h 1 SYNC/LATCH PDI Configuration 66h
0152h~153h 2 Extend PDI Configuration -
watchdog
0400h~0401h 2 Watchdog Divider -
0410h~0411h 2 Watchdog Time PDI -
0420h~0421h 2 Watchdog Time Process Data -
0440h~0441h 2 Watchdog Status Process Data -
0442h 1 Watchdog Counter Process Data -
0443h 1 Watchdog Counter PDI -
FMMU
0600h~062Fh 3x16 FMMUs[2:0] -
+0h~3h 4 Logical Start Address -
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ESC  register byte length  (Byte) lai Initial
explain
address engt ye . value*1
+4h~5h 2 Length -
+6h 1 Logical Start bit -
+7h 1 Logical Stop bit -
+8h~9h 2 Physical Start Address -
+Ah 1 Physical Start bit -
+Bh 1 Type -
+Ch 1 Activate -
+Dh~Fh 3 Reserved -
Distributed Clocks (DC) -SYNC Out Unit
0981h 1 Activation -
0984h 1 Activation Status -
098Eh 1 SYNCO Status -
0990h~0993h 4 |Start Time Cyclic Operation/Next SYNCO Pulse | -
09A0h~09A3h 4 |SYNCO Cycle Time -

6.2.5 SII region (0000h ~ 003Fh)

In the ESC configuration area (EEPROM word address 0000h-0007h), the Configured Station Alias is
automatically read and written into the ESC register after the driver power is powered on. To reflect the
updated SII EEPROM values in the ESC register, a power restart is required. Additionally, the initial
values of the IP cores (ET1810/ET1811/ET1812) are preconfigured. For detailed specifications, please

refer to the datasheets of the IP cores (ET1810/ET1811/ET1812).

6.2.6 SDO (Service Data Object)

The DM6C series supports SDO (Service Data Objects). Since SDO data exchange uses Mailbox

communication, the SDO data refresh time becomes unstable.

The master station accesses object dictionary records for data operations, enabling object configuration
and slave status monitoring. SDO read/write operations require time to respond. For PDO-renewed

objects, avoid SDO refreshes and instead overwrite with PDO values.
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6.2.6.1 Mailbox Frame Structure

The frame structure of Mailbox/SDO is as follows. For details, please refer to the ETG specifications
(ETG1000-5 and ETG1000-6).

‘ Ethernet Header ‘ EthernCAT Header | Ist EtherCAT Datagram ‘ 2nd--* ‘ ‘ Nth--- ‘ FCS ‘
.. 10byte Max:1486byte - 2byte
‘ Datagram Header Mailbox Protocol ‘ WKC ‘
6byte 2byte Max: 1478byt‘é} e
Mailbox Header CoE Header Cmd Specific
~_lébit 16bit 6bit 2bit  4bit  4bit 9bit 3bit  4bit Max:1478byte
Length | Address ‘ Channel ‘ Prio ‘ Type ‘ Cnt | Number ‘ Res ’ Serv ‘ Cmd Specific
frame portion list range data type function
Length WORD Mailbox data length
Address WORD Sender's site address
Channel Unsigned6
&n (Reserved)
Prority Unsigned?2 Priority
Mailbox type
00h: Error
0lh: (Reserved)
MailBox Header 02h: EoE (Not available)
Type Unsigned4 03h: CoE
04h: FoE (Not available)
05h: SoE (Not available)
06h-0Eh: (Reserved)
O0Fh: VoE (Not mapped)
Cnt Unsigned3 Mailbox Counter
Reserved Unsignedl (Reserved)
Number Unsigned9 Reserved
CoE Header Reserved Unsigned3 Reserved
Service Unsigned4 Informational
Size Indicator Unsigned1 Data Set Size License
. Normal transfer/Expedited transfer
Transfer Type Unsigned1 )
option
i Data Set Size Unsigned?2 Specify data size
Cmd specific - -
Complete ) Object access method selection (not
. Unsigned1 ]
accessibility applicable)
. Upload/Download
Command Specfier Unsigned3 )
Request/Response options
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frame portion list range data type function
index of matrix WORD Object index
Sub index of matrix BYTE Subindex of the object
Object data or Abort message, etc.

6.2.6.2 Mailbox timeout

This servo driver performs the following timeout settings in Mailbox communication.

Mailbox request timeout: 100ms

The master station sends a request to the slave station (driver). If the WKC of the transmitted data in the
request frame is updated, the slave station is considered to have received the request normally. The
master station retries until the WKC is updated. If the WKC remains unchanged after the set time, the
master station times out.

Mailbox response timeout: 10s

The master station receives responses from slave stations (drives). If the WKC is updated, it is
considered a normal response. If the WKC update response is not received within the set time, the
master station times out.

The maximum time required for the response to complete from the station (driver).

6.2.6.3 Information when abnormal alarm occurs
1) Alarm code

The error code returns the same value as 603Fh (Error code).

000h ~ FEFFh is defined according to IEC61800-7-201.

The FFOOh ~ FFFFh range is manufacturer-defined, as specified below.

subinde name scope data type | accessibili PDO Op-mode
index X ty
of
matri
X
Error code 0-65535 Ule ro TxPDO All
The alarm number generated by the servo driver: General Alarm 603F displays
the complete error code, while bus-related alarms show the main alarm number.
Display 0000h when no alarm occurs.
603Fh 00h o i .
When an alarm is triggered, the alarm (main) number (00h ~ FFh) displays
FF**h.
example :
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(®When a general alarm (e.g., E-030 overvoltage protection) occurs, 603F = 30d

(@Bus-related alarms such as E-850 (TxPDO configuration error protection) and

E-851 (RxPDO configuration error protection).

603F = FF55h... 55h=85d, meaning either E-850 or E-851 will be affected

As an exception, when E-817 (SyncManager2/3 configuration error) occurs, the
system displays AOOOh.

2) Alarm type (status)

The error register returns the same value as 1001h.

index | subind name scope data type | accessibili | PDO Op-mode
of ex ty
matrix
Error register | 0-65535 Ule6 o TxPDO All
Displays the type of alarm (status) occurring in the servo driver.
Display 0000h when no alarm occurs.
Do not show the warning.
Bit content
0
1
> nonsupport
3
1001h 00h 4 The AL status code defines the alarm occurrence
*1
5 nonsupport
6 continue to have
7 AL status code undefined alarm occurred*2

*1: The term "AL status code-defined alarm" refers to communication-related
anomalies in EtherCAT, specifically E-800~7, E-810~7, and E-850~7.

*2: The term "AL status code undefined alarm" refers to EtherCAT
communication-related anomalies (E-880~7) and non-communication-related

anomalies.
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6.2.7 PDO (Process Data Object)

The DM6C series supports PDO (Process Data Object).

The real-time data transfer based on EtherCAT is conducted through PDO (Process Data Object) data
exchange.

PDO includes RxPDO for data transfer from master to slave and TxPDO for transmission from slave to

master.
Sender Recipient
RxPDO main station slave station
TxPDO slave station main station

6.2.7.1 PDO Mapping Objects

PDO mapping refers to the process of mapping from an object dictionary to the application objects of
PDO.

The DM6C series PDO mapping table supports mapping objects for RxPDO (1600h ~ 1603h) and

TxPDO (1A00h ~ 1A03h).
The maximum number of application objects a mapping object can map is as follows:

TxPDO: 32[byte] RxPDO: 32[byte]

The following is an example of PDO mapping configuration.

<Example Settings>

The application objects 6040h,6060h,607Ah, and 60B8h are mapped to the target object 1600h (Receive
PDO mapping 1: RxPDO _1).

index Sub Object contents
of
matrix
00h | 04h

0lh | 604000 10h
02h | 6060 00 08 h
03h | 607A 0020 h
1600h 04h | 60B8 00 10 h
05h | 0000 00 00 h

18h | 0000 00 00 h

6040h 00h Controlword ulé6
6060h 00h | Mode of operation I8
607Ah 00h | Target Position 132
60B8h 00h | Touch probe function Ule6
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6.2.7.2 PDO Allocation Targets

To enable PDO data exchange, the SyncManager must be assigned a PDO mapping table. The

relationship between the PDO mapping table and SyncManager is defined in the PDO allocation object.
For the DM6C series, the PDO allocation object can utilize RxPDO (SyncManager2) with 1C12h or

TxPDO (SyncManager3) with 1C13h.

The maximum number of application objects a mapping object can map is as follows:

RxPDO: 4 [Table] (1600h~1603h) .

RxPDO: 4 [Table] (1A00h~1A03h) ,

Since mapping usually requires only one object, the default setting remains unchanged.

Example of setting PDO allocation objects:

The allocation of mapping object 1600h to allocation object 1C12h (Sync Manager Channel 2).

index of Sub Object contents
matrix
1C12h 00h 01lh

01h 1600h

02h 0000h

03h 0000h

04h 0000h

The allocation of mapping object 1 A00h to allocation object 1C13h (Sync Manager Channel 3).

index of Sub Object contents
matrix

00h 0lh

01h 1A00h
1C13h 02h 0000h

03h 0000h

04h 0000h

6.2.8 Communication Synchronization Mode

The DM6C series supports the following synchronization modes.

Sync mode content Synchronization method feature
Sync the time information | high-accuracy
SYNCO event : . . .
DC L of other slaves with the | Compensation processing is
synchronization ) ) . o
time on axis 1 required on the master site side.
No transmission delay
) compensation, low accuracy
SM2 event | Synchronize based on the L
SM2 o . The controller must maintain
synchronization RxPDOQ's receipt time o ) )
transmission time (e.g., dedicated
hardware)
FreeRun nonsynchronous nonsynchronous Simple to handle
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| | | Poor real-time performance

6.2.8.1 DC (SYNCO event synchronization)

The DM6C series features a 64-bit DC (Distributed Clock) system.

EtherCAT communication synchronization is based on this DC. The slave node synchronizes via a
shared System Time clock. Its local cycle starts at the SYNCO event. Since slave processing (servo
processing) begins at the SYNCO event cycle, it remains synchronized with the SYNCO event.

During communication initialization, the master station requires transmission delay compensation
(offset compensation) and periodic deviation compensation. The diagram below illustrates the
synchronization process from the control power supply's SYNCO event input to the slave's processing
(servo processing).

|_About 2 tg 3s
- >

CPU booting estart mitialization Usual action
According to the ESM state transition
EtherCAT 1) . instruction time changes .
communicatio | ' | Pre Tale Oporationd]
(E;\jlmttutsu ) Init Operational Operational
status
Servo drive | SDO (Mailbox) Can send and receive letters |

Communication
action

| PDO Can send a letter |

§ IPDO Mail to be receiveti
SYNCO signal i
o ! communication |
Synchronization | evele > ~
SYNCO signal and ion ti i i
svnchron%zation S}rnchronization completion time !
s{a e of the serva is not complete. 3 complete synchronously
control cycle "> After the SYNCO signal and the

servo  control  period are
"completed in time", the PDO is
sent in time with the servo
control period

6.2.8.2 SM2 (SM2 Event Synchronization)

The local period of the station starts from the SM2 event.

Since the processing of the slave station starts at the SM2 event cycle, it is always synchronized with
the SM2 event.

Since the SM2 event occurs upon completion of PDO's message reception, it is essential to ensure the
master station's scheduled message transmission. Significant deviations in transmission timing may
cause synchronization failure or trigger alarms.

If the above issues occur, use DC (SYNCO event synchronization).

6.2.9 LED indicator lights

The X G2 series features two EtherCAT indicator LEDs: L/A IN and L/A OUT.

The L/A IN and L/A OUT indicator lights indicate the LINK status and operational status of the
physical layer at each port.

The light is green.

155



DMG6C Series Servo Drive User Manual

LED state content
OFF dark Link not established
twinkle Link setup with data transmission and
reception
ON bright Link established, no data transmission

156




DMG6C Series Servo Driver User Manual

7. EtherCAT bus control mode

7.1 EtherCAT operation

Double-click the
master station

Display the master station
configuration interface

A 4

Select slave station

Synchronization unit
parameters

! Timeout setting
cycle configuratio

A 4

Select reference slave
station

l

2 Select target slave station

“onfirm the current
master station
configuration?

NO

Refresh master station info &
target slave station
configuration

Complete
configuration

The table below lists the mandatory parameters required for configuration under the CSP, CSV, CST,
PP, PV, and TQ modes.

register explain

Control words must be added to the PDO configuration. They cannot be

RXPDO[0x6040] | modified through 10 mapping in CSP, CSV, or CST modes and are controlled by
the NC module.

RXPDO[0x6060] | Mode control words must be added to the PDO configuration and can be
modified via IO mapping in task mode.

RXPDO[0x607A] | The target location, which is the program-specified location, must be added to
the PDO configuration.

TXPDO[0x6041] | Status characters must be added to PDO configuration
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TXPDO[0x6061] | Status characters must be added to PDO configuration

TXPDO[0x6064] | The actual location must be added to the PDO configuration.

TXPDO[0x606C] | The actual speed must be added to the PDO configuration.

7.2CSP pattern

CSP (Cycle Synchronization Positioning Mode) uses a trajectory calculated by the host computer to

periodically send target positions to the slave station.

target location (607Ah) > (_B
;ation range limitation (607Bh) Position Position command (6062h)
» parameter >
re location restrictions (607Dh) control
Maximum motor speed (6080h) , Dive N
control
top fast and slow down (6085h) .| function
iximum acceleration (60C5h) =
v Electroni
iximum deceleration (60C6h) > c gear
. . . positive Internal position
Quick parking options (605A) N transfor Polaiy | instruction(60FCh)
mation of 1
(hOSt motion
icoder resolution setting (608Fh) = side)
Gear ratio setting (6091h) _
Feed constant setting (6092h) >
Instruction polarity (607Eh) . .
absolute
1um motor torque(6072h) rating
num motor speed (6080h) absolute
rating
Position v Speed /V Torque
—p tol PP ol [P ntrol
g]j;ﬁon ('_ fi:;don U fi:xction
E
Actual torque (6077h)
Actual rotational speed (606Ch)
. Electroni . . Ekctroni
actual position (6064h) cger Actual internal location (6063h) ¢ gear
ratio i;\, a:;e Electronic gear than molecules
inverse Encoder resolution setting  (608Fh) o (200Dh)
conversio : :
. . dri Electronic gear score
nsg(};:;t Gear ratio setting (6091h) ns(ide‘)w (200Eh)

Feed constant setting (6092h)
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7.2.1 Relevant parameters

1) CSP control mode associated objects (commands,settings)

index | subindex name unit scope data type | accessibility | PDO
of
matrix
6040h 00h control word - 0~65535 Ule6 ™w RxPDO
Other locations control common associated objects.
son
index .
. . data | Available
of index name unit scope C PDO
. type | inquisitive
matrix of
matrix
6072h | 00h | maximum torque 0.1% 0~65535 Ule6 ™™ RxPDO
. instruction | -2147483648~
607Ah | 00h | target location ) 132 ™™ RxPDO
unit 2147483647
software absolute
position limit
Indicates the
00h | 607Dh sub-index - 2 Us ro NO
607Dh number
01h 1\./Ii1.1imum position instm?tion -2147483648~ 32 w RxPDO
limit unit 2147483647
0oh Ma?(imum location instmc?tion -2147483648~ 32 w RxPDO
limit unit 2147483647
X i
607Fh | oon | Mmaximum outline | Command | \)o\ 007005 | U32 rw RxPDO
velocity unit/s
C d | 2147483648~
60B1h | 00h | jitter omman 132 rw RxPDO
unit/s 2147483647
60B2h | 00h | torque deviation 0.1% -32768~32767 | 116 ™w RxPDO
There are also other related objects with common actions.
ind son Avail
in
1 index , data | able
of name unit scope . PDO
) of type | inquis
matrix . ..
matrix 1tive
605Ah 00h Quick Stop Mode - 0~7 116 ™w NO
Selection
605Bh 00h Close method - 0~1 116 ™w NO
selection
605Ch 00h Pause shutdown - 0~1 116 ™w NO
method
605Dh | 00h | Pause option code - 1~3 116 ™w NO
605Eh 00h failure mode and - 0~2 116 ™w NO
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. son Avail
index .
index . data able
of name unit scope . . PDO
) of type | inquis
matrix . ..
matrix 1tive
effect code
- Software location
restrictions
00h Indi h h
n 1<?ates the 607 i ) Us o NO
sub-index number
607Dh Mini iti instructi 2147483648
olh ' 11'11mum position | ins c ion | - 132 w RxPDO
limit unit ~2147483647
0oh Ma?cimum location instru(?tion -2147483648 32 w RxPDO
limit unit ~2147483647
instructi -2147483648
607Ch | 00h | Origin offset HSHUCHon B2 | rw |RxPDO
unit ~2147483647
607Eh | 00h | Instruction polarity - 0~255 Us8 ™ NO
Quick parking instruction
6085h 00h deceleration . 0~4294967295 U32 ™w RxPDO
units/s?
Location traject
6086h | ooh | —ocanontrajeciony ] 3276832767 | 116 | w | RxPDO
planning type
Position encoder
resolution setting
Indicates the 608Fh
oon | s e ] 2 us | ro NO
sub-index number
Encod t
olp | reodermovemen pulse | 1~4294967295 | U32 | ro NO
amount
motor rotation (
608Fh number rLany
power-gen
erating or
02h power-dri | 1~4294967295 | U32 o NO
ven
machine
)
- Gear ratio settings - - - - -
Indicates the 6091h
00h . - 2 U ro NO
sub-index number
0lh motor rotation (
number rLany
6091h powet-gen
erating or
power-dri | 1~4294967295 | U32 ™w NO
ven
machine
)
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. son Avail
index .
index . data able
of name unit scope . . PDO
) of type | inquis
matrix . ..
matrix 1tive
02h rotation number
r (axle ) | 1~4294967295 U32 ™w NO
- Feed constant settings - - - - -
00h Indi h 2h
n 1<j,ates the 609 i ) Us o NO
sub-index number
6092h 0lh Set the Feed val instructi
ctieteedvatie | IMSTUCHON | ) 4704967295 | U32 | tw | NO
unit
02h | Axis rotati b
XIS TOTAUON MUMBEE | - xle ) | 14294967295 | U32 | rw | NO
60B8h 00h Probe mode - 0~65535 Ule6 ™w RxPDO
Control word (6040h) <cspFunction in control mode>
subindex name unit scope | datatype PDO Op-mode
index
of
matrix
control 0~65535 Ule6 Rw RxPDO All
word
Set the control command for the PDS state transition and other servo drivers.
bit information
15 14 | 13 | 12 | n 10 9 | 8
R om h
7 6 | 5 | 4 3 2] 1] o
fr oms eo | gs ev )
6040h |  00h r | r R

r = reserved (not mapped) fr = fault reset r = reserved (not

mapped) fr = fault reset

oms = operation mode specific

eo = enable operation

(The control mode depends on the bit) gs = quick stop (The
control mode depends on the bit) gs = quick stop
h = halt ev = enable voltage
h = halt ev = enable voltage
so = switch on
The CSP mode does not utilize the OMS bit.
2) Objects associated with the CSP control mode (monitoring type)
subindex name unit scope data type | accessibility PDO
index
of
matrix
6041h 00h Statusword - 0~65535 uUlé6 ro TxPDO
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There are also other objects with common location control.

index .
. . data Available
of subindex name unit scope S PDO
. type Inquisitive
matrix
iti instructi -2147483648~
6062h | oon | PSR HSTUCHOn 132 ro TxPDO
instruction unit 2147483647
Int |
ferna 22147483648~
6063h 00h actual pulse 132 ro TxPDO
. 2147483647
location
physical instruction | -2147483648~
6064h 00h . . 132 ro TxPDO
location unit 2147483647
Excessive
position instruction
6065h 00h o . 0~4294967295 U32 ™w RxPDO
deviation unit
threshold
Error
6066h 00h . 1ms 0~65535 Ule6 ™w RxPDO
timeout
Location . .
nstruction
6067h 00h reaches the " 0~4294967295 U32 ™w RxPDO
uni
threshold
Time to
reach the
6068h 00h . 1ms 0~65535 Ule6 ™w RxPDO
position
threshold
1 -2147483648~
606Ch 00h actual speed Com@and 7483648 32 ‘o T<PDO
of motor unit/s 2147483647
internal
6074h 00h command 0.1% -32768~32767 116 ro TxPDO
torque
motor rated
6076h 00h Mn'm 0~4294967295 U32 ro TxPDO
torque
6077h 00h actual torque 0.1% -32768~32767 116 1o TxPDO
indicates
positional . .
60F4h 00h deviati instruction | -2147483648~ 32 TxPDO
iation I
eviatio unit 2147483647 © X
(=PERR)
internal
instruction
Command | -2147483648~
60FAh 00h speed ) 132 o TxPDO
. unit/s 2147483647
Position loop
output
internal
60FCh | 00h | locati 1 2147483648~ 1 ) TxPDO
.oca 1011. pulse 147483647 ro X
nstruction

There are also other objects with common action.
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index of | . sont ) data | Available
. index of name unit scope . PDO
matrix . type |inquisitive
matrix
603Fh 00h | Error code - 0~65535 uUle6 o TxPDO
Indicates the status of the
60B9%h 00h ) - 0~65535 ul16 ro TxPDO
Touch probe function
Indicates the rising edge|.
60BAh | 00h |clampi iti p|mstruct] 2147483638 | ) TxPDO
mpin ition r
CAampiig.  POSTHON %) it [~2147483647 © X
Touch probel
Indicates the falli d
ndicates The TaHN8 CCEC | nstruct| 2147483648
60BBh 00h |clamping position of ) 132 o TxPDO
unit |~2147483647
Touch probel
Indicates the rising edge|. truct | 2147483648
instruct | -
60BCh 00h |clamping position of ) 132 o TxPDO
unit |~2147483647
Touch probe2
Indicates the falling edge|.
) .. instruct | 2147483648
60BDh 00h |clamping position of ) 132 ro TxPDO
unit |[~2147483647
Touch probe2
Status word (6041h) <cspFunction in control mode>
index of | subindex name scope data | accessibility | PDO | Op-mode
matrix type
status word 0~65535 Ule6 o TxPDO All
Indicates the status of the servo driver.
bit information
15| 14 13 12 11 10 | 9 8
r oms ila|oms |rm | r
Following Drive follow r
error Command value
71 6 5 4 2 1 0
w | sod gs Ve oe | so | rsto
r =reserved (not mapped) w = warning r =reserved
6041h 00h (not mapped) w = warning
sod = switch on disabled
oms = operation mode specific gs = quick stop
oms = operation mode specific gs = quick stop
Control mode depends on the bit: ve = voltage enabled
Control mode depends on the bit: ve = voltage enabled
ila = internal limit active f = fault
ila = internal limit active f = fault
oe = operation enabled
rm = remote so = switched on
rm = remote so = switched on
rtso = ready to switch on

bit13,12,10 (operation mode specific) :
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Bit name price definition

10 continue  to - unused
have

12 Confirm 0 Do not perform actions based on target location
settings 1 Perform actions based on target location

60F4h (instruction deviation) = 6062h (position command) —

0 6064h (position feedback), provided that the result does not
exceed 6065h (over-deviation threshold). Alternatively, if 60F4h

13 | tracki
racking error exceeds 6065h, the system will not proceed to 6066h.

The value of 60F4h (instruction deviation) exceeds the set range
1 of 6065h (excessive position deviation threshold) and has

exceeded the time limit of 6066h (follow-up error timeout).

The term "Action based on target location" means that if all the following conditions are
met:
+  PDS status initiates the operation.
+ Notin a halt state (Halt, Quickstop, Shutdown, Disable operation, Falut);

+ Not in Halt stop state.

CSP control mode action

The cyclic position control mode generates the action model (orbit) through the host rather than the
slave.

The target position is the sum of 607Ah (position given) and 60BOh (position feedforward), which
should be interpreted as the absolute position.

The update (send) of the operation command requires approximately 100 milliseconds after the
operation enabled command is activated.

60C2h (Interpolation time period) is the update cycle for two objects: 607Ah (position given) and
60BOh (position feedforward). This value matches the 1C32h-02h (Cycle time). The host must
update the target position using the 60C2h cycle.

When servo enable is disabled, the host system should implement a control scheme combining
607Ah (position setpoint) + 60BOh (position feedforward) with 6064h (actual position). If the motor
moves due to external forces during this disabled state, the subsequent activation of servo enable
may trigger dangerous return-to-target-position maneuvers. Additionally, when switching from
non-CSP control modes to CSP mode, follow-up processing must be executed.
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~ state
PDS status: operation
enable

Srréﬂr\;(;enaglre%o'ff

PDS status: switch on

~ Servoenableon

Incorrect use: Command position when the servo enable is off (in the case that the

command position is not set at the actual position value)

‘ Instruction location
v (command)

7y
actual position

Instruction location
y (command)
—— The workpiece moves
] under external force

state

T actual position

~ state
PDS status: operation
enable

Servo enableon

Instruction location

v (comE and)  Dangerous because of
‘ N | therapid return to the
: command position ‘
7y

actual position

7.2.2 Common Parameters

register explain unit
When the position is specified, modifications via 10 mapping | instruction
RXPDO[0x607A] . . . .
are invalid in CSP mode, as it is controlled by the NC module. unit
TXPDO[0x6064] | Position feedback (actual motor position) instruction
unit
TXPDO[0x606C] | rate feedback Command
unit/s
RXPDO[0x6060] | The control mode is CSP (Cycle Synchronization Position | -
Mode). Set its value to 8.
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7.3CSV pattern

The CSV (Cycle Synchronization Speed Mode) enables the motor to operate at a constant speed by

Given speed (60FFh)
R Ty

B—»>

wximum motor speed (6080h) |

setting the speed through the host computer.

Contour deceleration (6084h)

Speed
paramete
1 control ‘

torque limitation
(231Ch~231Fh)

Maximum motor torque (6072h

absolute

Instruction polarity (607Eh)

rating

» Drve
Stop fast and slow down (6085h) .| control
P function >
maximum acceleration (60C5h) >
maximum deceleration (60C6h) N
Quick parking options (605A) _ Blectronic
> gear positive - Speed v Torque \\\ -
transformati——» Pji::g}f%» control %» sontl —{ > M)
Encoder resolution setting (608Fh) N "“_(dh‘;St y fmfm" - /“ \\r
g s1ae L
Gear ratio setting (6091h) N :
Feed constant setting (6092h) o
Instruction polarity (607Eh)
_Actual torque (6077h) )\
Actual rofational speed(606Ch) B 1 Inverse
- ; - h transfor
. nverse ti
< actual position (6064h) tomsfona’ La m"t’;’ﬂ .
ationiof clectroni Electronic gear than
clectronic | Encoder resolution setting (608Fh) cocar |4 Molecules (200Dh)
gearratio | . . ratio
(1_{051 Gear ratio setting (6091h) (Driver |Electronic gear score (200El
i) _ Feed constant setting (6092h) side)
7.3.1 Relevant parameters
1) CSV control mode associated objects (commands,settings)
index | subindex name unit scope data | accessibility PDO
of type
matrix
6040h 00h control word - 0~65535 Ul16 ™w RxPDO
607Fh 00h maximum Command | 0~4294967295 | U32 ™w RxPDO
outline unit/s
velocity
Other objects with common speed control associations
index | subindex name unit scope data | accessibility PDO
of matrix type
6072h 00h maximum 0.1% 0~65535 ule ™w RxPDO
torque
6080h 00h Maximum r/min 0~4294967295 | U32 ™ RxPDO
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motor speed
loci -2147483648~
60B1h 00h velocity Com@and 7483648 32 w RxPDO
offset unit/s 2147483647
60B2h 00h torque offset 0.1% -32768~32767 | 116 ™w RxPDO
velocity Command | -2147483648~
60FFh 00h ) . 132 ™w RxPDO
given unit/s 2147483647
Other objects with shared action relationships
ind
meex , data | Available
of subindex name unit scope . . PDO
. type | mnquisitive
matrix
605Ah 00h Quick Stop - 0~7 116 ™w NO
Mode
Selection
605Bh 00h Close - 0~1 116 ™w NO
method
selection
605Ch 00h Pause - 0~1 116 ™w NO
shutdown
method
605Dh 00h Pause option - 1~3 116 ™w NO
code
605Eh 00h failure mode - 0~2 116 ™w NO
and effect
code
- Location - - - - -
range
restrictions
00h Indicates the - 2 Us ro NO
607Bh
sub-index
607Bh number
Minimum
. . . . -2147483648~
01h position instruction unit 132 ™w RxPDO
L. 2147483647
range limit
Maximum
02h | locati instructi | 2lA7asseds~ RxPDO
oca 101.1 . instruction uni 147483647 ™w
range limit
-2147483648~
607Ch 00h origin offset instruction unit 132 ™w RxPDO
2147483647
d
607Eh | oon | Coman - 0~255 Us rw NO
polarity
quick . . .
6085h 00h . instruction units/s2 | 0~4294967295 | U32 ™ RxPDO
deceleration
Location
traject
6086h | 00n | HeCOlY - -32768~32767 | 116 w RxPDO
planning
type
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index
of
matrix

subindex

name

unit

scope

data
type

Available
inquisitive

PDO

608Fh

Position
encoder
resolution
setting

00h

Indicates the
608Fh
sub-index
number

Us

1(¢]

NO

01h

Encoder
movement
distance

pulse

1~4294967295

U32

1(¢]

NO

02h

motor
rotation
number

r ( any

power-generating
or power-driven

machine )

1~4294967295

u32

10

NO

6091h

gear ratio
setting

00h

Indicates the
6091h
sub-index
number

Us

1(¢]

NO

01lh

motor
rotation
number

r ( any

power-generating
or power-driven

machine )

1~4294967295

u32

NO

02h

rotation
number

r ( axle )

1~4294967295

u32

NO

6092h

Feed
constant
settings

00h

Indicates the
6092h
sub-index
number

Us

1(¢]

NO

0lh

Set the Feed
value

instruction unit

1~4294967295

u32

NO

02h

Axis
rotation
number

r ( axle )

1~4294967295

U32

NO

60B8h

00h

Probe mode

0~65535

uUlé6

RxPDO
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Control word (6040h) <csvFunction in control mode>

subindex name scope data type | accessibility PDO Op-mode
index
of
matrix
control word | 0~65535 Ul6 ™w RxPDO All
Set the control command for the PDS state transition and other servo drivers.
bit information
15 | 14 13| |1 10 9 | 8
r oms h
7 6 5 | 4 3 2] 1] o
fr oms €0 gs ev o)
6040h |  00h d d |

r =reserved (not mapped) fr = fault reset

mapped) fr = fault reset

oms = operation mode specific

r = reserved (not

eo = enable operation

(The control mode depends on the bit) gs = quick stop (The
control mode depends on the bit) gs = quick stop
h = halt ev = enable voltage
h = halt ev = enable voltage
so = switch on
CSV mode, does not use OMS bit.
2) CSV control mode associated objects (monitoring type)
subindex name unit scope data type | accessibility PDO
index
of
matrix
6041h 00h status word - 0~65535 ule6 ro TxPDO
There are other common objects associated with speed control.
ind
mees _ data | Available
of subindex name unit scope e PDO
. type | mmquisitive
matrix
1 i 1
actual interna 2147483648~
6063h 00h position pulse 132 ro TxPDO
2147483647
feedback
position instruction | -2147483648~
6064h 00h i 132 ro TxPDO
feedback unit 2147483647
velocity Command | -2147483648~
606Bh 00h ) ) ) 132 ro TxPDO
instruction unit/s 2147483647
C d | 2147483648~
606Ch 00h rate feedback om@an 132 o TxPDO
unit/s 2147483647
torque
6074h 00h 0.1% -32768~32767 | 116 ro TxPDO
command
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index .
. . data | Available
of subindex name unit scope e PDO
. type | inquisitive
matrix
Mot ted
6076h | 00h ororTate Mnm | 0~4294967295 | U32 ro TxPDO
torque
T
6077h | Oon | O laue 0.1% | -32768~32767 | 116 ro TxPDO
feedback
There are other objects with common patterns.
ind Avail
index
subind . data able
of name unit scope . . PDO
. ex type nqui
matrix "
sitive
603Fh 00h Error code - 0~65535 ule ro TxPDO
Indicates the status of th
60BOh | (Q0h | - lies e ST OLHE | 0~65535 U6 | ro | TxPDO
Touch probe function
Indi he risi .
ndlca.tes the rl?l'l’lg edge | instru 147483648~
60BAh 00h clamping position of | ct 132 ro TxPDO
i 2147483647
Touch probel unit
Indicates the falling edge | instru
60BBh | 00h | clampi it R e IS TxPDO
clamping  position o c’ 147483647 ro X
Touch probel unit
ndi he risi .
ndlca.tes the rl?l'l’lg edge | instru 147483648~
60BCh 00h clamping position of | ct 132 1o TxPDO
i 2147483647
Touch probe2 unit
Indicates the falling edge | instru
60BDh | 00h | clampi it Pl o | RMATAS0N TxPDO
clamping  position o c’ 147483647 ro X
Touch probe2 unit
Status word (604 1h) <csvControl mode functions>
subindex name scope data type | accessibility PDO Op-mode
index
of
matrix
status 0~65535 ule o TxPDO All
word
Indicates the status of the servo driver.
bit information
15| 14 | 13 12 11 10 9 8
r oms ila | oms | rm r
6041h 00h follow drive command vaule r
7 6 5 4 2 1 0
w | sod | gs ve oe so | rsto

r =reserved (not mapped) w = warning

mapped) w = warning
sod = switch on disabled

oms = operation mode specific

r =reserved (not

gs = quick stop

oms =
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operation mode specific gs = quick stop

Control mode dependent bit: ve = voltage enabled Control
mode dependent bit: ve = voltage enabled

ila = internal limit active f= fault ila=
internal limit active f = fault

oe = operation enabled
rm = remote so = switched on
rm = remote so = switched on

rtso = ready to switch on

bit13,12,10 (operation mode specific) :

Bit name price definition
10 continue to - unused

have

) 0 Action not performed at target speed
12 velocity - -
1 Perform actions according to target speed

13 continue to - unused

have

The so-called "action based on target speed" must meet the following conditions:

The PDS status is Operation enabled

Not in a hold state (Halt, Quickstop, Shutdown, Disable operation, Falut)
Not in Halt stop state

Torque limit not applied

3) Action of the CSV control mode

® In the cyclic speed control mode, the motion model (trajectory) is generated by the master instead of
the slave.

® The target speed is 60FFh (target speed)

® The update (send) of the operation command is input approximately 100 ms after the operation
enable command is activated.

® 60C2h (Interpolation time period) sets the update cycles for 60FFh (target speed) and 60B1h. This

value matches the 1C32h-02h (Cycle time).

As monitoring data, it provides 606Ch (velocity feedback) and other metrics.

® The 60FFh target speed is limited by the 6080h maximum motor speed.

7.3.2 Common Parameters

register explain unit

RXPDO[0x60FF] velocity given Command
unit/s

TXPDO[0x6064] position feedback instruction
unit

TXPDO[0x606C] rate feedback Command
unit/s
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RXPDO[0x6080]

The maximum motor speed can be adjusted via the online
COE-Online interface for speed limitation.

r/min

RXPDO[0x6060]

Setto 9
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7.4CST pattern

The CST (Cycle Synchronous Torque Mode) enables the motor to operate at a constant torque by

setting the torque through the host computer.

Torque Limitation (231Ch~231Fh)
Limit
Maximum Torque (6072h) p| Parameters
Target Torque (6071h)
—»
Torque Limitation (231Ch~231 Tatoet
(6077h) (Loroue
K "] Parameter
Command Polarity(607Eh) | control

Motor Maximum Speed (6080h)

Drive
Control

Torque Ramp (6087h)

Torque

Function

Quick Stop Mode Selection (605A)

A 4

Actual Torque (6077h)

Torque Command
(6074h)

A 4

Control
Function
N

<

< Actual Speed (606Ch) « <
«_ Adctual Position (6064h) Dlectonic § lectronic Gear 14
Tri?l‘slfgfl’enat _ Encoder resolution setting  (608Fh) TrR::sof;:r\,’:tsizn Electronic Géaéolg}tli)o Numerator
loréi(d}SSt Gear ratio setting (6091h) Bieses) Electronic Gear Ratio Denominator
« Feed constant setting (6092h) < (200Eh)
7.4.1 Relevant parameters
1) Objects associated with the CST control mode (commands and settings)
index | subindex name unit scope data type | accessibility PDO
of
matrix
6040h 00h control word - 0~65535 Ul16 ™w RxPDO
There are other related objects which are common to torque control.
subindex name unit scope data type | accessibility | PDO

index

of
matrix
6071h 00h Torque given 0.1% | -32768~32767 116 w RxPDO
6072h 00h maximum 0.1% 0~65535 ule ™w RxPDO

torque
6080h 00h Maximum r/min | 0~4294967295 U32 ™w RxPDO
motor speed

6087h 00h Torque ramp 0.1%/S | 0~4294967295 U32 ™w RxPDO
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| 60B2h |

00h

torque offset

0.1%

-32768~32767

116

™w

RxPDO

There are also other related objects with common actions.

index
of
matrix

subindex

name

unit

scope

data
type

Available
inquisitive

PDO

605Ah

00h

Quick Stop
Mode
Selection

0~7

I16

NO

605Bh

00h

Close
method
selection

I16

NO

605Ch

00h

Suspended
shutdown
mode

I16

NO

605Dh

00h

Pause
option code

I16

NO

605Eh

00h

failure
mode and

effect code

0~2

I16

NO

607Bh

Location
range
restriction

00h

Indicates

the 607Bh
sub-index
number

U8

10

NO

01h

Minimum
position
range limit

instruction unit

-2147483648~
2147483647

132

RxPDO

02h

Maximum
location
range limit

instruction unit

-2147483648~
2147483647

132

RxPDO

607Ch

00h

origin offset

instruction unit

-2147483648~
2147483647

132

RxPDO

607Eh

00h

command
polarity

0~255

Us

NO

6085h

00h

quick
deceleration

instruction

units/s?

0~4294967295

u32

RxPDO

6086h

00h

Location
trajectory
planning

type

-32768~32767

I16

RxPDO
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index
of
matrix

subindex

name

unit

scope

data
type

Available
inquisitive

PDO

608Fh

Position
encoder
resolution
setting

00h

Indicates

the 608Fh
sub-index
number

Us

10

NO

01h

Encoder
movement
distance

pulse

1~4294967295

U32

10

NO

02h

motor
rotation
number

r ( any

power-generating
or power-driven

machine )

1~4294967295

u32

10

NO

6091h

gear  ratio

setting

00h

Indicates

the 6091h
sub-index
number

Us

10

NO

01h

motor
rotation
number

r ( any

power-generating
or power-driven

machine )

1~4294967295

u32

NO

02h

rotation
number

r ( axle )

1~4294967295

u32

NO

6092h

Feed
constant
settings

00h

Indicates

the 6092h
sub-index
number

Us

10

NO

01h

Set the Feed
value

instruction unit

1~4294967295

u32

NO

02h

rotation
number

r (axle )

1~4294967295

u32

NO

60B8h

00h

probe mode

0~65535

Ulé

RxPDO

Control word (6040h) <cstFunction in control mode>
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subindex name scope data type | accessibility PDO Op-mode
index
of
matrix
control word 0~65535 Ul6 Rw RxPDO All
Set the control command for the PDS state transition and other servo drivers.
bit information
15 14 | 13 | 12 | 11 10 9 | 8
R om h
7 6 | 5 | 4 3 2] 1] o
fr oms €0 gs ev SO
6040h | 00h | R |

r =reserved (not mapped) fr = fault reset
mapped) fr = fault reset
oms = operation mode specific

(The control mode depends on the bit) gqs = quick stop

(The control mode depends on the bit) gs = quick stop

r =reserved (not

eo = enable operation

h = halt ev = enable voltage

h = halt ev = enable voltage

so = switch on

The CST mode does not utilize the OMS bit.

2) CST torque control associated objects (monitoring type)

index subindex name unit scope data type | accessibility | PDO
of
matrix
6041h 00h status word - 0~65535 Uleé6 ro TxPDO
6073h 00h maximum 0.1% 0~65535 Ule6 ro NO
current
Other torque control objects (monitoring type)
index of . . data | Awvailable
. subindex name unit scope . . PDO
matrix type | Inquisitive
actual internal
6063h 00h iti 1 2147483648~ 1 ) TxPDO
position pulse 2147483647 ro X
feedback
iti i i -2147483648~
6064h 00h position 1nstru(.:t10n 7483648 32 o TxPDO
feedback unit 2147483647
C d | -2147483648~
606Ch 00h rate feedback oml'rnan 132 ro TxPDO
unit/s 2147483647
t
6074h ooh | ordue 0.1% | -32768~32767 | 116 ro TxPDO
command
Rated t of
6075h 00h ated current o ImA | 0~4294967295 | U32 ro TxPDO
the motor
t ted
6076h oon | Meowr e mNm | 0~4294967295 | U32 ro TxPDO
torque
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index of . : data | Available
. subindex name unit scope . PDO
matrix type | Inquisitive
6077h 00h torque feedback 0.1% -32768~32767 | 116 o TxPDO
C t tual
6078h | 0on | oot AT 0 g0, | -32768~32767 | 116 ro | TxPDO
value
There are other objects with common patterns.
. Avail
index .
subind . data | able
of name unit scope . PDO
. ex type | mqui
matrix "
sitive
603Fh 00h | Error code - 0~65535 Ule6 o TxPDO
Indicates the status of th
60BOh | 00h | oS T SIS b e 0~65535 | U16 | ro | TxPDO
Touch probe function
Indicates th isi d instru
n 1ca.es e- . rising edge | ins 2147483648~
60BAh | 00h | clamping position of Touch ct 132 o TxPDO
. 2147483647
probel unit
Indicates the falling edge | instru
) .. -2147483648~
60BBh | 00h | clamping position of Touch ct 132 ro TxPDO
. 2147483647
probel unit
Indicates the rising edge | instru
. .. -2147483648~
60BCh | 00h | clamping position of Touch ct 132 o TxPDO
. 2147483647
probe2 unit
Indicates the falling edge | instru
) .. -2147483648~
60BDh | 00h | clamping position of Touch ct 132 ro TxPDO
) 2147483647
probe2 unit
Status word (6041h) <tq Control mode functions>
subindex name scope data type | accessibility PDO Op-mode
index
of
matrix
status word 0~65535 ule ro TxPDO All
Indicates the status of the servo driver.
bit information
15| 14 | 13 12 11| 10 9 8
r oms ila | oms | rm r
T Drive following command vaule
7 6 5 4 3 2 1 0
6041h 00h w | sod | gs ve f oe | so | rsto
r =reserved (not mapped) w = warning r = reserved (not
mapped) w = warning
sod = switch on disabled
oms = operation mode specific gs = quick stop
oms = operation mode specific gs = quick stop
Control mode dependent bit: ve = voltage enabled
Control mode dependent bit: ve = voltage enabled
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ila = internal limit active f= fault

ila = internal limit active f= fault

oe = operation enabled rm = remote

so = switched on rtso = ready to switch on
oe = operation enabled rm = remote

so = switched on rtso = ready to switch on
oe = operation enabled rm = remote

so = switched on rtso = ready to switch on
oe = operation enabled rm = remote

so = switched on rtso = ready to switch on

bit13,12,10 (operation mode specific) :

Bit name Value Definition
10 continue to have - unused
0 Do not perform actions based on target
12 torque torque
1 Act on target torque
13 continue to have - unused

The so-called "action based on target speed" must meet the following conditions:

The PDS status is Operation enabled
Not in a hold state (Halt, Quickstop, Shutdown, Disable operation, Falut)
Not in Halt stop state

3) The action of the CST control mode

The cyclic torque control mode generates the Profile (track) not on the slave unit but on the master
unit.

The target torque is 6071h

The torque feedforward is 60B2h. Feedforward is not supported.

To update the action command (send signal), wait approximately 100ms after the servo is activated
before inputting.

60C2h (Interpolation time period) sets the update cycles for the 6071h (torque given) and 60B2h
objects. This value matches the 1C32h-02h (Cycle time).

As monitoring data, it provides 6077h (torque feedback) and other parameters.

The 6071h (torque given) value is subject to the maximum torque limit of 6072h,231Ch
(P3-28),231Dh (P3-29), and minimum value restrictions.

The speed limit is 6080h (maximum motor speed).

7.4.2 Common Parameters

register explain unit
RXPDO[0x6071] torque given 0.1%
TXPDO[0x6064] position feedback instruction unit
TXPDO[0x606C] rate feedback Command
unit/s
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TXPDO[0x6077] torque feedback 0.1%
RXPDO[0x6080] maximum motor speed r/min
RXPDO[0x6060] Setto 10 -

7.5HM pattern

The HM mode (origin reset mode) is used to initialize the slave's position. This position control mode
generates position commands within the servo driver to perform origin reset actions, specifying the
action speed. When used in incremental mode, the origin reset action must be executed before

position positioning begins after the control power is activated.

Back to original mode (6098h) o »
> Position command (6062h)
Speed of return (6099h)
Maximum contour velocity (607Fh) Back to
»{ origin speed P
Maximum motor speed (6080h) R centzol
Back to the
origin N
Return to original acceleration (609Ah) N instruction d
Accalarati generation
Stop fast and slow down (6085h) » oceasga i processing
maximum acceleration (60C5h) deceleration
parameter
maximum deceleration (60C6h) N control Electroni .
cgear Internal position
positive Pola;ily | instruction(60F Ch)
0]
Quick parking options (605A) transform | motion
> ation A
(host
side)
Encoder resolution setting  (608Fh) o
Gear ratio setting (6091h) >
Feed constant setting (6092h) N
Instruction polarity (607Eh)
»| absolute
|
Maximum motor torque (6072h), e
Maximum motor speed(6080 absolute
id rating
Position ) A Speed Y Speed \\\
1 »  control %% »  control _»@7» control
function function | function 4
4 A 4 f I
L ®
Actual torque (6077h) T
_Actual rotational speed (606Ch) P
< — Inverse <
. . . transfor
actual position (6064h) | r;l’aat?io;f < . Actual internal location (6063h) riation of :
el electroni Electronic gear than
ece;e;nl e Encoder resolution setting  (608Fh) c gear molecules (200Dh)
s ratio . ..
(Etuo Gear ratio setting (6091h) (Diiver Electronic gear divider
ost [¢ e (200Eh)
side) Feed constant setting (6092h)
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7.5.1 Relevant parameters

1) hm control mode associated objects (commands,settings)

index
of subindex name unit scope data accessibility | PDO
matrix type
6040h 00h control word - 0~65535 ule6 w RxPDO
6098h 00h return to origin - -128~127 18 ™w RxPDO
- Restore to original - - - - -
speed
00h Number of entries - 2 Us 1o NO
6099 01h Speed of returning | Command | 0~4294967295 | U32 ™w NO
to the original unit/s
state
02h reversion velocity | Command | 0~4294967295 | U32 ™w NO
unit/s
609Ah 00h return to zero instruction | 0~4294967295 | U32 ™w RxPDO
acceleration )
units/s?
There are other objects with common location control.
index | subindex name unit scope data | accessibility | PDO
of type
matrix
6072h 00h maximum 0.1% 0~65535 ule6 w RxPDO
torque
607Fh 00h maximum Command | 0~4294967295 | U32 ™w RxPDO
outline unit/s
velocity
) Command | -2147483648~
60B1h 00h velocity offset ) 132 ™w RxPDO
unit/s 2147483647
60B2h 00h torque offset 0.1% -32768~32767 | 116 ™w RxPDO
60C5h 00h maximal instruction | 0~4294967295 | U32 ™w RxPDO
acceleration )
units/s?
60C6h 00h maximum instruction | 0~4294967295 | U32 ™w RxPDO
deceleration .
units/s?
There are also other related objects with common actions.
index
. ) data o
of subindex name unit scope accessibility | PDO
matrix type
605Ah | oon | Quick Stop ; 0~7 16 rw NO
Mode
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index
of
matrix

subindex

name

unit

scope

data
type

accessibility

PDO

Selection

605Bh

00h

Close
method
selection

I16

NO

605Ch

00h

Suspended
shutdown
mode

116

NO

605Dh

00h

Pause
option code

I16

NO

605Eh

00h

failure
mode and

effect code

0~2

116

NO

607Dh

software
absolute
position
limit

00h

Indicates
the 607Dh
sub-index
number

U8

10

NO

01h

Minimum
position
limit

instruction unit

-2147483648~
2147483647

132

RxPDO

02h

Maximum
location
limit

instruction unit

-2147483648~
2147483647

132

RxPDO

607Ch

00h

origin
offset

instruction unit

-2147483648~
2147483647

132

RxPDO

607Eh

00h

command
polarity

0~255

Us

NO

6085h

00h

quick
deceleration

instruction

units/s?

0~4294967295

U32

RxPDO

6086h

00h

Location
trajectory
planning

type

-32768~32767

I16

RxPDO

608Fh

Position
encoder
resolution
setting

00h

Indicates
the 608Fh
sub-index
number

Us

10

NO

181




DMG6C Series Servo Driver User Manual

index dat
ata
of subindex name unit scope accessibility | PDO
) type
matrix
Encoder
0lh movement Pulse 1~4294967295 | U32 ro NO
distance
r ( any
motor .
. power-generating
02h rotation . 1~4294967295 | U32 ro NO
or power-driven
number
machine )
gear ratio
setting
Indicates
the 6091h
00h . - 2 U ro NO
sub-index
number
6091h r ( any
motor ti
r-generatin
0lh | rotation POWCIECNCTAlNg | | 4294967295 | U32 rw NO
or power-driven
number
machine )
tati
o2n | ornon r ( axle ) 1~4294967295 | U32 rw NO
number
Feed
- constant - - - - -
settings
Indicates
h 2h
oon | e 07 ; 2 U8 ro NO
6092h sub-index
number
Set the | . . .
0lh instruction unit 1~4294967295 | U32 ™w NO
Feed value
rotation
02h r (axle ) 1~4294967295 | U32 ™w NO
number
60B8h 00h probe mode - 0~65535 Ule6 ™w RxPDO
Control word (6040h) <HMFunction in control mode>
index | subindex name scope data type | accessibility PDO Op-mode
of
matrix
control word | 0~65535 Ule6 Rw RxPDO All
Set the control command for the PDS state transition and other servo drivers.
6040h 00h bit information

15 14

RE

12

1| 10

T

oms
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7 6 | 5 | 4 3 ] 2 1 0
Fr oms eo qgs ev o)
R | R | start homing

r =reserved (not mapped) fr = fault reset r =reserved (not
mapped) fr = fault reset
oms = operation mode specific eo = enable operation oms =
operation mode specific eo = enable operation
(The control mode depends on the bit) gs = quick stop (The
control mode depends on the bit) gs = quick stop
h = halt ev = enable voltage
h = halt ev = enable voltage

so = switch on

bit9,6-4 (operation mode specific) :

Bit name price definition
4 Go back to 0->1 Start the origin reset action
original
5 - unused

(' continue to

have )

6 . - unused
(' continue to

have )

9 ' - unused
( continue to

have )

After enabling bit4 (initiating reset) for 6040 hours, the system retrieves parameters (reset method,
speed, acceleration/deceleration, etc.) associated with the origin reset position control mode (HM), then
initiates the operation.

Furthermore, even if a new reset operation is initiated (restarting bit4 at 6040h) during the reset process,
the new reset operation will be ignored.

Restore to original (6098h)

subind name scope data type | accessibili PDO Op-mod

index ex ty e

of
matri

X

return to origin -128~127 I8 ™wW RxPDO All
6098h | 00h - .
origin setting method
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price definition
-2 back collision
-1 positive collision return
0 No original method specified
1 -Ve LS & Index Pulse
2 +Ve LS & Index Pulse
3 +Ve HS & Index Pulse direction reversal
4 +Ve HS & Index Pulse no direction changed
5 -Ve HS & Index Pulse direction reversal
6 -Ve HS & Index Pulse no direction changed
7 On +Ve HS -Index Ple
8 On +Ve HS +Index Pulse
9 After +Ve HS reverse +Index Pulse
10 After +Ve HS +Index Pulse
11 On -Ve HS -Index Pulse
12 On -Ve HS +Index Pulse
13 After -Ve HS reverse +Index Pulse
14 After -Ve HS +Index Pulse
15 Reserved
16 Reserved
17 Same as 1 without Index pulse
18 Same as 2 without Index pulse
19 Same as 3 without Index pulse
20 Same as 4 without Index pulse
21 Same as 5 without Index pulse
22 Same as 6 without Index pulse
23 Same as 7 without Index pulse
24 Same as 8 without Index pulse
25 Same as 9 without Index pulse
26 Same as 10 without Index pulse
27 Same as 11 without Index pulse
28 Same as 12 without Index pulse
29 Same as 13 without Index pulse
30 Same as 14 without Index pulse
33 On Index Pulse +Ve direction
34 On Index Pulse —Ve direction
35 Current postion = home
37 Current postion = home
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Return to original speed (6099h)

son

1nde>f of index of name scope data accessibility | PDO Op-
matrix - type mode
return to original - - - - -
- speed
The speed when the origin reset position control mode (HM) is set.
00h Number of entries | 2 | U8 | ro | NO | HM
number of subindexes for 6099h (return speed)
Speed during search | 0~4294967295| U32 |  w [ NO| HM
o1k Set the speed of the action triggered by the Switch signal detection.
6099h The maximum value is limited by the lower of the two: the internally
processed 6080h (maximum motor speed) or 2147483647.
Speed during search | 0~4294967295 | U32 ™w NO HM
for zero
Set the action speed for origin detection.
02h To minimize detection errors, set the edge of the Switch signal as the origin
detection position to the smallest possible value.
The maximum value is limited by the lower of the internally processed 6080h
(maximum motor speed) and 2147483647.

Recovery acceleration (609Ah)

index
of subindex name scope data type | accessibility | PDO Op-mode
matrix
return to zero | 0~4294967295 U32 ™wW RxPDO All
acceleration

Set the acceleration and deceleration at the reset of the origin (hm).

609Ah 00h The deceleration of origin reset (HM) also applies to this object.

When the original return method stops (origin position detected), the servo
lockout stops without requiring this object's settings.

If set to 0, internal processing is treated as 1.

2) hm control mode associated objects (monitoring type)

ind
i EX subindex name unit scope data type |accessibility| PDO
0
matrix
6041h 00h |status word - 0~65535 Uleé6 ro TxPDO
- Select the return method - - - - TxPDO
00h |Indicates the 60E3h - 1~254 U8 ro TxPDO
sub-index number
60E3h
0lh |Restore to Method 1 - 0~32767 Uleé6 ro TxPDO
20h  |Return to Method 32 - 0~32767 Ule6 ro TxPDO

There are also other objects with common location control.
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index

dat
of subindex name unit scope e : accessibility | PDO
matrix typ
iti i i -2147483648~
6062h 00h Posmon. 1nstru<.:t10n 7483648 32 ‘o TxPDO
instruction unit 2147483647
tual int 1
actual - dnerna 2147483648~
6063h 00h position pulse 132 ro TxPDO
2147483647
feedback
6064h 00h position instruction | -2147483648~ 132 TxPDO
ro X
feedback unit 2147483647
Excessive
position instruction
6065h 00h .. ) 0~4294967295 | U32 ™wW RxPDO
deviation unit
threshold
Error timeout
6066h 00h . 1ms 0~65535 Ule6 ™w RxPDO
time
Location structi
instruction
6067h 00h reaches the " 0~4294967295 | U32 ™ RxPDO
threshold un
Location to
6068h 00h ) ) Ims 0~65535 Ule6 ™wW RxPDO
window time
C d | 2147483648~
606Ch 00h rate feedback om@an 132 ro TxPDO
unit/s 2147483647
torque
6074h 00h 0.1% -32768~32767 | 116 ro TxPDO
command
motor rated
6076h 00h Mn-m 0~4294967295 | U32 ro TxPDO
torque
6077h 00h torque feedback 0.1% -32768~32767 | 116 1o TxPDO
60F4h 00h position instruction | -2147483648~ 132 TxPDO
ro X
deviation unit 2147483647
internal
instruction
60FAR 00h d Command | -2147483648~ 32 TxPDO
spee ro X
peed unit/s 2147483647
Position  loop
output
internal
60FCh | 00h | locati 1 2147483648~ ) TxPDO
.oca 1011. pulse 147483647 ro X
nstruction

(D

The position feedback of HM after returning to its original position (6064h) is reset to

ZE10.

There are also other objects with common action.

index
of
matrix

son

index
of

name

unit

scope

data
type

Accessible
inquisitive

PDO
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matrix
603Fh | 00h | Error code - 0~65535 Ule6 o TxPDO
Indicates the status
60B%h | 00h | of the Touch probe - 0~65535 Ule6 o TxPDO
function
Indicates the rising
edge clamping | instruction | -2147483648~
60BAh | 00h .. i 132 ro TxPDO
position of Touch unit 2147483647
probel
Indicates the falling
60BBh | 00h edge clamping | instruction | -2147483648~ 32 o TxPDO
position of Touch unit 2147483647
probel
Indicates the rising
60BCh | 0oh edge clamping | instruction | -2147483648~ 32 o TxPDO
position of Touch unit 2147483647
probe2
Indicates the falling
60BDh | 00h edg.e. clamping instru(.:tion -2147483648~ 32 ‘o T<PDO
position of Touch unit 2147483647
probe2
Status Word (6041h) <Functions in control mode>
subind name scope data type | accessibili PDO Op-mode
index ex ty
of
matri
X
status word 0~65535 Ule6 o TxPDO All
Indicates the status of the servo driver.
bit information
15| 14 13 12 11 10 9 8
R oms ila oms m| r
Homing error | Homing attained Target reached
71 6 5 4 3 2 1 0
W | sod Qs ve f oe so | rsto
r =reserved (not mapped) w = warning r =reserved (not
6041h | 00 mapped) w = warning
sod = switch on disabled
oms = operation mode specific gs = quick stop
oms = operation mode specific gs = quick stop
Control mode dependent bit: ve = voltage enabled
Control mode dependent bit: ve = voltage enabled
ila = internal limit active f = fault
ila = internal limit active f = fault
oe = operation enabled
rm = remote so = switched on
rm = remote so = switched on
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rtso = ready to switch on

bit13,12,10 (operation mode specific) :

Bit name price definition

10 target reached 0 In action

current state 1 state of rest
homing attained 0 Origin reset action not completed
12 Reduction 1 Origin reset action completed normally
complete
13 Return to original 0 No origin reset exception occurred.
error 1 Origin reset error (origin reset operation failed)

bit13,12,10 (operation mode specific) :

Bit13 Bit12 Bit10 definition
0 0 0 During the origin reset action
0 0 1 The origin reset action was interrupted or not started
0 1 0 The origin reset action is complete, but the target position is
not reached.
0 1 1 The origin reset action was completed normally.
1 0 0 The origin reset anomaly is still active
1 0 1 Origin reset error detected. Stopped.

bit12 (homing attained) is 0 when the state is below this level.

®  When the power supply is turned on
®  When the ESM state transitions from Init to PreOP
® The origin reset process has begun.

When the motor is not activated during the homing operation (Method 35, Method 37), the homing
attained is also set to 0. However, this setting must be maintained for a brief duration (approximately 2
ms).

Restore to original (60E3)

subindex name unit scope | datatype | accessibility | PDO
index
of
matrix
Supported Homin,
) " method : ) ) ) i TxPDO
Supports the original method
00h Number of entries | - | 1~254 | U8 | o TxPDO

60E3h | Indicates the number of supported homing methods (60E3h).
Ist rted Homi

0lh S SUpPOTECHOMIRE 1 | 0-32767 | U6 ro TXPDO
method

Indicates support for the first original method.
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subindex name unit scope | datatype | accessibility | PDO
index
of
matrix
32nd supported Homing
20h - 0~32767 ulé6 ro TxPDO
method
Supports the 32nd way to return to the original state
index of ) bit 15~8 bit 7~0
. subindex _
matrix Reserved Supported homing method

01h 0 1
02h 0 2
03h 0 3
04h 0 4
05h 0 5
06h 0 6
07h 0 7
08h 0 8
0%h 0 9
0Ah 0 10
0Bh 0 11
0Ch 0 12
0Dh 0 13
0Eh 0 14
OFh 0 17

60E3 10h 0 18
11h 0 19
12h 0 20
13h 0 21
14h 0 22
15h 0 23
16h 0 24
17h 0 25
18h 0 26
19h 0 27
1Ah 0 28
1Bh 0 29
1Ch 0 30
1Dh 0 33
1Eh 0 34
1Fh 0 35
20h 0 37

For the relationship between the value and the restoration method, refer to 6098h (restoration method).
3) The operation of the hm control mode (Homing operation)
When operating in incremental mode, perform the homing action to initialize the position data prior to
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initiating standard operations.

Once the origin position is detected, it serves as the baseline for initializing the following objects
(preset).

6062h (position command) = 6064h (position feedback) = 607Ch (offset reset)

6063h (actual internal position feedback) = 60FCh (internal position demand value) = 0
If the origin reset is executed, the position information is initialized (preset). Therefore, the data
obtained based on the previous position information (such as Touch probe position) must be
retrieved again.
The Homing action, whether or not the 607Ch (Home offset) is modified, does not affect the current
Homing action. The next Homing action will incorporate this change (with position information
initialized upon completion).
607Ch is only valid in the mode of returning to the origin 35 and 37.
When using the edges of Switch signals (T, NOT, HOME) as origin detection points, assign each
limit compensation Pin to SI1, SI2, and SI3 respectively. Incorrect assignment will trigger an origin
reset error. (Note: For DS5C2 series servos, P5-22 is the positive limit setting address (default 1,
corresponding to Servo Terminal SI1); P5-23 is the negative limit NOT setting address (default 2,
corresponding to Servo Terminal SI2); P5-27 is the origin setting address (default 3, corresponding
to Servo Terminal SI3).)
In the subsequent Method diagrams, the following terms denote the following meanings.

Index pulse The Z-bit signal of the encoder

Home switch The theoretical signal state of the near-origin input (ME)

Positive limit The theoretical signal state of the positive drive prohibition input (POT)

Negative limit The theoretical signal state of the NOT input for negative drive

After updating the action command (send signal) and enabling the servo command (Operation
enabled), wait approximately 100 milliseconds before inputting.
The following shows the timing of the hm control mode.

Start homing
(6040h: bit4)

Target reached
(6041h: bitl0)

Homing attained
(6041h: bit12)

Homing error conditions

The following conditions trigger a homing error (Homing error = 1).

Homing error conditions detailed information
Startup outside of enabled Homing cannot be initiated when PDS is in Operation
operation enabled state (except for method35 and 37).

When the set values of 6099h-01h and 6099h-02h are 0, the
Homing function is activated.

(excluding method33,34's 6099h-02h and method35,37's
6099h-01h and 6099h-02h at 00:00)

start at zero target speed

o ) During homing startup or operation, the system detects two
Two limit switches detected & & P p Y

limit switches (Positive/Negative).
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In the Method of reversing through the Limit switch, the

o detection of the Limit switch's falling edge occurs during the
Use the limit switch . i o
deceleration phase of the reversal action after detecting its

rising edge.

Unassigned Home switch, Limit unallocated 10 port

switch

7.5.2 Common Parameters

register explain
RXPDO[0x6040] Control word, modify control word to return to origin
RXPDO[0x6098] return to origin method
RXPDO[0x609A] acceleration to origin
RXPDO[0x6060] Set to 6 when the motor is not enabled
SDO[0x6099] Restore speed to origin and modify it online through
COE-Online
Control word (6040h)

Set the sequence to (0x06>0x0F>0x1F), enable the drive, start the motor, and return to the origin.

7.5.3 Back to Origin Method

The current Xinye DM6C series servo supports the following return-to-origin modes:
1-14,17~30,33,34,35,37, -1, and-2. For slave units from other brands, the return-to-origin method
should be determined according to the specifications in the respective brand's slave manual.

Method-1:

The servo motor initially operates in low-speed forward mode at the preset value 6099h:02
(low-speed return to origin). Upon reaching the mechanical limit position, if the absolute torque value
reaches the upper limit of P9-17 (touch-stop return-to-origin torque threshold) while the absolute
speed value remains below the preset value of P9-16 (touch-stop return-to-origin speed threshold),
and this condition persists for the duration specified in P9-18 (touch-stop return-to-origin time
threshold), the system will confirm the mechanical limit position has been reached. Subsequently, two
scenarios are distinguished:

(1) When P7-20 equals 0 and the count of quantitative pulses is zero, the machine should be stopped
immediately, and this position should be set as the zero point (position reset).

positive direction
> 4
Deceleration point
i signal rising edge
movement | J
locus ! g
|
| i : >
| : ;
' trigger signal The falling edge of t
Decelemati ’7 the origin signal
eceleration

point signal

191



DMG6C Series Servo Driver User Manual

@ When P7-20 exceeds 0, the system initiates a low-speed reverse run to reset to the origin with zero

quantized pulses. Upon detecting P7-20 consecutive rising edges of Z signals, it immediately halts to
calibrate the zero point (position reset).

positive direction v

Deceleration

(@ rrr@rrrrrrrrree g i

|
movement L |

locus ! | / >
| i t

| |
Motor Z signal H : -P9-13 | trigger signal S
T
| L1 7 signal

Deceleration point signal

(® P7-20 = 0, and the number of quantized pulses is not zero. First, run forward at low speed

(6099h:02). After encountering the mechanical point, reverse and return to the origin at high speed
(6099h:01) for the length of the quantized pulse, then stop the machine. Mark this position as the zero
point (clear the Ecat position).

positive direction
_—

(wead [easeeasaaa s e

movement | !

locus f >
t

trigger signal

|
[
|
|
: Quantitative

|
|
|
- 1

ul.
Deceleration ! puise -P9-12 S

point signal

@ When P7-20> 0 (indicating non-zero quantized pulses), the system first runs forward at low speed

(6099h:02). Upon reaching the mechanical point, it reverses to the origin at preset low speed
(6099h:02). After detecting P7-20 Z-signal rising edges, it stops. The system then proceeds to the
origin at high speed (6099h:01) for the full quantized pulse duration before stopping, followed by zero
calibration (Ecat position reset).

Method-2:

Similar to the previous return to original mode action, but in the opposite direction.

Method 1 (6098h=1):

When using this return-to-origin method 1, if the reverse limit switch is in the non-trigger state, the

initial movement direction is left. The origin position is the first Z-phase pulse to the right of the

position where the negative limit switch becomes invalid.

Mechanical origin: Motor Z positive signal
reduction point: reverse overtravel switch

192



DMG6C Series Servo Driver User Manual

S 6099h:01h Return to original speed = Re.ve.rse
6099h:02h Back to the original low speed — lllet
| | [ [ ‘
\
—1 | |
| i
movement locus ! b
1
I |
Motor Z believes the i ﬂ
signal } }
| I
I
Reverse limit signal | ‘
Motor reverse Motor positive
direction direction

Using a negative limit switch to reset the motor's Z-axis signal
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), it decelerates and
reverses direction, then proceeds at low-speed forward return (6099h:02h). After detecting the falling
edge of the reverse limit, it stops at the first motor Z signal.

B Method 2 (6098h=2):

When using Method 2, if the forward limit switch remains inactive, the initial movement direction is
to the right. The origin is located at the first Z-phase pulse to the left of the position where the forward
limit switch becomes invalid.

Mechanical origin: Motor Z positive signal
Reduction point: forward overtravel switch

— 6099h:01h Return to original speed -
6099h:02h Back to the original low speed mit

1

] L]

movement locus | I !

77777 -{ 2}V
Motor Z believes the I ~
signal :
i
Positive limit signal !
Motor reverse Motor positive
direction direction

Using a positive limit switch and the Z-axis signal of the motor to return to the original position
6098h=2 Action Description:

The forward limit is invalid: When starting the return to zero, the system initiates the forward return at
high speed (6099h:01h). Upon encountering the rising edge of the forward limit (POT), it decelerates
and reverses direction, then proceeds at the low-speed return speed (6099h:02h). After detecting the
falling edge of the forward limit, it stops at the first motor Z signal.

B Methods 3 and 4 (6098h=3, 6098h=4):

The initial direction of the movement is determined by the state of the origin switch. The origin
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position is either on the reverse side of the origin switch or at the initial detected Z-phase position in
the forward direction.

Mechanical origin: Motor Z positive signal
Reduction point: origin switch

— 609%h:01h Return to original speed ] origin switch
———6099h:02h Back to the original low speed i
— 1
= ; |
A

6098h=3 movement locus ( |
I
I

6098h=4 movement locus o

o8
Motor Z believes the N i N
| signal T
| The origin switching '_‘—
signal .
. Motor reverse Motor positive
direction direction

Use the origin switch and motor Z signal to return to the origin.

6098h=3 Action Description:

(® When the origin switch is invalid, the system initiates a high-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 stops at the first motor Z signal upon encountering the
origin switch's 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 and searches for the rising edge,
then decelerates before reversing 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 origin switch is inactive, the system initiates a high-speed (6099h:01h) forward return to

zero. Upon detecting the origin switch's rising edge, it reverses direction and waits for the falling edge
before decelerating and reversing again. The system then proceeds forward at the original return speed
(6099h:02h). When the origin switch's rising edge is detected, it stops at the first motor Z signal.

(@ 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 decelerates and reverses direction, then proceeds
forward at 6099h:02h. The first motor Z signal is detected upon the origin switch's rising edge,
triggering an immediate shutdown.
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B Methods 5 and 6 (6098h=5, 6098h=6):

Using method 5 or 6, the initial direction of 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 detected Z-phase
position in the forward direction.

Mechanical origin: Motor Z positive signal
Reduction point: origin switch

= 609%h:01h Return to original speed - origin
——609%h:02h Back to the original low speed | " switch

- 6098h=5 movement locus

6098h=6 movement locus

(6 a:
Motor Z believes the signal n N
The origin switching signal | _,—i
: Motor reverse Motor positive
direction direction

Use the origin switch and motor Z signal to return to the origin.

® 6098h=5 Action Description:

@ When the origin switch is invalid, the system initiates reverse return at high speed (6099h:01h).

Upon detecting the origin switch's rising edge, it decelerates and reverses direction, then proceeds
forward at 6099h:02h. After encountering the origin switch's falling edge, it stops at the first motor Z
signal.

(@ When the origin switch is active: The system initiates zero return at high speed (6099h:01h). Upon

detecting the origin switch's falling edge, it reverses direction and searches for the rising edge, then
decelerates before reversing again. It then proceeds forward at 6099h:02h speed. When the origin
switch's falling edge is detected, it stops at the first motor Z signal.

® 6098h=6 Action Description:

(® When the origin switch is inactive, the system initiates reverse zeroing at high speed (6099h:01h).

Upon detecting the origin switch's rising edge, it reverses direction and waits for the falling edge to
decelerate before reversing again. The system then operates at 6099h:02h speed in reverse mode.
When the origin switch's rising edge is detected, it stops at the first motor Z signal.
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— 6099h:01h Return to original speed

@ When the origin switch is active, the system initiates a high-speed (6099h:01h) forward return to

zero. Upon detecting the origin switch's falling edge, it decelerates and reverses direction, executing a
reverse return at 6099h:02h. The system then stops at the first motor Z signal upon encountering the
origin switch's rising edge.

Method 7~14 (6098h=7~14):

7-14 all use the origin switch and Z signal;

The initial action direction of mode 7 and 8 is negative if the origin switch is activated at the start of
the action.

The initialization action direction of mode 9 and 10 is positive if the origin switch is activated at the
start of the action.

The initialization action direction of mode 11 and 12 is positive if the origin switch is activated at the
start of the action.

The initialization action direction of mode 13 and 14 is negative if the origin switch is activated at the
start of the action.

The final position of the returning to the origin is the Z-phase signal near the rising or falling edge of
the origin switch.

Mechanical origin: Motor Z positive signal
Reduction point: origin switch

6099h:02h Back to the original low speed

Forward
= ————— BT % limit

)
| Motion trajectory: located —~ ~
" in the negative direction of ~—7) )
| ! -

the origin switch

Motion trajectory: located |
within the origin switching |
signal |

Motion trajectory: located in
the positive direction of the
origin switch

Motor Z believes the |'|
signal

The origin switching signat

- Motor reverse direction Motor positive direction—>

Positive limit signal

Use the origin switch, forward limit signal, and motor Z-axis signal to return to the origin.

6098h=7 Action description:

® When the motor is located at the negative direction of the origin switch, the motor starts to return
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to the origin at high speed (6099h:01h) in the positive direction. After encountering the rising edge of
the origin switch, the motor decelerates and reverses direction, running in the reverse direction at the
speed of 6099h:02h. After encountering the falling edge of the origin switch, the motor stops at the
first Z signal.

(@ 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 and searches for the rising edge,
then decelerates before reversing 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.

(® When positioned at the origin switch's positive direction: During initial return, the system initiates

a high-speed (6099h:01h) forward reset. Upon reaching the positive limit, it automatically reverses to
high-speed operation. After detecting the origin switch's rising edge, it continues forward until
encountering the falling edge, then reverses to locate the next rising edge. The system decelerates and
reverses again, executing a reverse return speed of 6099h:02h. Upon detecting the origin switch's
falling edge, it stops at the first motor Z signal.

® 6098h=8 Action Description:

@ When the motor is initially in reverse, it first reverses to the neutral position at high speed

(6099h:01h). Upon detecting the rising edge of the origin switch, it reverses direction and decelerates
until it detects the falling edge, then reverses again. The motor then resumes forward operation at
6099h:02h speed. When the origin switch rises again, it stops at the first Z-axis signal.

(@ 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 decelerates and reverses direction, then proceeds
forward at 6099h:02h. The first motor Z signal is detected upon the origin switch's rising edge,
triggering an immediate shutdown.

(® When positioned at the origin switch's positive direction: 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 detecting the origin switch's rising edge, it continues forward
until encountering the origin switch's falling edge, where it decelerates and reverses to maintain the
original return speed (6099h:02h) in the forward direction. Upon detecting the origin switch's rising
edge again, it stops at the first motor Z signal.

® 6098h=9 Action Description:

(@® When the origin switch is in the negative position: The system initiates a high-speed (6099h:01h)

positive return to zero. Upon detecting the origin switch's rising edge, it accelerates forward until
encountering the falling edge, where deceleration and direction reversal occur. Subsequently, it
reverses direction at 6099h:02h speed. 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 high-speed (6099h:01h) forward return to

zero. Upon detecting the origin switch's falling edge, it decelerates and reverses direction, executing a

197



DMG6C Series Servo Driver User Manual

reverse return at 6099h:02h. The system then stops at the first motor Z signal upon encountering the
origin switch's rising edge.

(® When positioned at the origin switch's positive direction: During initial return, the system initiates

a high-speed (6099h:01h) positive return to zero. Upon reaching the positive limit, it automatically
reverses to high-speed operation. After detecting the origin switch's rising edge, it switches direction
and searches for the origin switch's falling edge, decelerates, and reverses again. The system then
operates in reverse at the original return speed (6099h:02h). Upon detecting the origin switch's rising
edge, it stops at the first motor Z signal.

® 6098h=10 Action Description:

@ When the origin switch is in the negative position: During initial return, the system initiates a

rapid forward reset (6099h:01h). Upon detecting the origin switch's rising edge, it accelerates until
encountering the falling edge, then reverses direction. The system then searches for the next rising
edge, decelerates, and reverses again. It subsequently returns forward at 6099h:02h speed until the
origin switch's falling edge is detected, at which point the first motor Z signal is triggered to halt.

(@ When the origin switch is active: The system initiates zero return at high speed (6099h:01h). Upon

detecting the origin switch's falling edge, it reverses direction and searches for the rising edge, then
decelerates before reversing again. It then proceeds forward at 6099h:02h speed. When the origin
switch's falling edge is detected, it 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). Upon reaching the forward limit, it automatically reverses to high-speed
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 edge is detected, it stops at
the first motor Z signal.
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6099h:01h Return to original speed
6099h:02h Back to the original low speed

Reverse origin
limit switch

;i
% L

Motion trajectory: .
located in the g 3 Jad
positive direction of

the origin switch

|
I
I
Motion trajectory: |
located within the ! (
i (15 p>
| )
k

.
I/
{14 =

origin switching
signal

{14 )

Motion trajectory: (—|
located in the ‘
negative direction of
the origin switch

I

ﬂ]

T
I
| o
| P |
i {13 fm i
I - | I
Motor Z believes the ‘ n “
signal | ! i
I
The origin switching | ! | ! |
signal | ! | !
! |
Reverse limit signal l | i
- Motor reverse direction Motor positive direction —>

Use the origin switch, reverse limit signal, and motor Z-axis signal to return to the origin.

6098h=11 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 to high-speed operation. After detecting the origin switch's rising edge, 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:02h).
Upon detecting the origin switch's falling edge, it stops at the first motor Z signal.

(@ When the origin switch is active: The system initiates zero return at high speed (6099h:01h). Upon

detecting the origin switch's falling edge, it reverses direction and searches for the rising edge, then
decelerates before reversing again. It then proceeds forward 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 zero at high speed (6099h:01h).

Upon encountering the rising edge of 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 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
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reverses direction and maintains high-speed operation. After detecting the origin switch's rising edge,
it continues forward until encountering the origin switch's falling edge, where it decelerates and
reverses direction, operating at the original return speed (6099h:02h). The system then stops at the
first motor Z signal upon detecting the origin switch's rising edge.

(@ When the origin switch is active, the system initiates a high-speed (6099h:01h) forward return to

zero. Upon detecting the origin switch's falling edge, it decelerates and reverses direction, executing a
reverse return at 6099h:02h. The system then stops at the first motor Z signal upon encountering the
origin switch's rising edge.

(® When the motor starts returning to the origin, it first reverses to zero at high speed (6099h:01h).

Upon detecting the rising edge of the origin switch, it reverses direction and decelerates until finding
the falling edge. It then reverses again, returning to the origin at 6099h:02h. After encountering the
rising edge of the origin switch, it stops at the first Z-axis signal.

® 6098h=13 Action description:

@ When the origin switch is in the negative position: During initial return, the system initiates

reverse zeroing at high speed (6099h:01h). Upon reaching the reverse limit, it automatically reverses
direction and accelerates. After detecting the origin switch's rising edge, it switches direction to locate
the falling edge, decelerates, and reverses again. The system then proceeds forward at the original
return speed (6099h:02h). When the origin switch's rising edge is detected, it stops at the first motor Z
signal.

(@ 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 decelerates and reverses direction, then proceeds
forward at 6099h:02h. The first motor Z signal is detected upon the origin switch's rising edge,
triggering an immediate shutdown.

(® When the origin switch is in the forward position: During initial return, the system reverses to zero

at high speed (6099h:01h). Upon detecting the origin switch's rising edge, it accelerates forward until
encountering the falling edge, then decelerates and reverses direction. The system resumes forward
operation at 6099h:02h speed. After detecting the origin switch's rising edge again, it stops at the first
motor Z signal.

® 6098h=14 Action Description:

@ When the origin switch is in the negative position: During initial return, the system reverses to

zero at high speed (6099h:01h). Upon reaching the reverse limit, it automatically switches direction
and accelerates. After detecting the origin switch's rising edge, it decelerates and reverses, maintaining
the original return speed (6099h:02h) until the falling edge. The system then stops at the first motor Z
signal.

(@ 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 and searches for the rising edge,
then decelerates before reversing again. It then operates at 6099h:02h speed in reverse mode. When
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the origin switch's falling edge is detected, it stops at the first motor Z signal.

(® When the origin switch is in the forward position: During initial return, the system reverses to zero

at high speed (6099h:01h). Upon detecting the origin switch's rising edge, it advances until
encountering the falling edge, then reverses direction. The system then searches for the origin switch's
rising edge, decelerates, and reverses again. It returns to the origin at 6099h:02h speed. After
detecting the origin switch's falling edge, it stops at the first motor Z signal.

B Method (6098h=17):

This method is similar to method 1.

The key difference is that the origin detection position is determined not by the motor's Z-axis signal,
but by the position change of the reverse limit switch (see figure below).

Homing error = 1 when the reverse limit (NOT) is not allocated.

Mechanical origin: reverse limit switch
reduction point: reverse limit switch

6099h:01h Return to original speed  —— Re.Vf:.rse
limit

———6099h:02h Back to the original low speed
M

I

1 6098h=17 movement

N (L

1

locus
A7
| Reverse limit signal | |
- Motor reverse direction Motor positive direction >

Use the reverse limit signal to return to the original position.
® 6098h=17 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), it reverses direction
and decelerates, then proceeds at the low-speed return speed (6099h:02h) in the forward direction.
The system stops when the falling edge of the reverse limit is detected.

B Method (6098h=18):

This method is similar to Method 2.

The key difference is that the origin detection position is determined not by the motor's Z-axis signal,
but by the position change of the forward limit switch. (Refer to the diagram below)

Homing error = 1 when the positive limit (POT) is not allocated.

Mechanical origin: forward limit switch
Deceleration point: forward limit switch
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6099h:01h Return to original speed — Forward
6099h:02h Back to the original low speed e limit

I |

6098h=18 movement | j \\
,,,,,,,,,,,, locus |

‘/ 18 ‘

Positive limit signal

- Motor reverse direction Motor positive direction >

Use the forward limit signal to return to the original position.
6098h=18 Action Description:

When the forward limit is invalid, the system initiates a high-speed (6099h:01h) return to zero. Upon
detecting the rising edge of the forward limit (POT), it reverses direction and decelerates, then
proceeds at a reduced speed (6099h:02h) in reverse mode until the falling edge of the forward limit is
detected, at which point it stops.

B Methods 19 and 20 (6098h=19,6098h=20):

This method is similar to the original method 3,4.

The key difference is that the origin detection position is determined not by the motor's Z-axis signal,
but by the position of the origin switch change. (Refer to the figure below)

Homing error = 1 when HOME is not allocated.

Mechanical Origin: Origin Switch
Reduction point: origin switch

6099h:01h Return to original speed origin
6099h:02h Back to the original low speed e switch
[ |
( 19 &
6098h=19 movement |
locus |
17‘) A
: |
|
{ 6098h=20 movement | ‘ 20 ) 1
locus '/_l !
|
|
i 1
40 |
—————————————————————————————————————— : |
origin switch |
- Motor reverse direction Motor positive direction >

Use the origin switch signal to return to the origin.

6098h=19 Action description:

(@D The origin switch is invalid: When starting the return, the forward return begins at high speed
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(6099h:01h). After encountering the rising edge of the origin switch, the direction is reversed and
decelerated, then the return proceeds in reverse at 6099h:02h. The machine stops upon the falling
edge of the origin switch signal.

@ The origin switch is in the active state: 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 search for the rising edge of the origin switch, then the direction is reversed
again, decelerating, and running in reverse at the return speed of 6099h:02h. After encountering the
falling edge of the origin switch, the machine stops.

® 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 reversed to find
the falling edge of the origin switch, then the direction is reversed again, and the speed is reduced.
The return proceeds forward at the speed of 6099h:02h until the origin switch's rising edge is
encountered, at which point the machine stops.

(@ When the origin switch is active, the system initiates reverse return at high speed (6099h:01h).
Upon detecting the origin 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.

B Methods 21 and 22 (6098h=21,6098h=22):

This method is similar to the original method 5,6.

The key difference is that the origin detection position is determined not by the motor's Z-axis signal,
but by the position of the origin switch's transition.

(See the figure below)

Homing error = 1 when the origin signal is not assigned.

Mechanical Origin: Origin Switch
Reduction point: origin switch
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=== 6099h:01h Return to original speed

e — origin
6099h:02h Back to the original low speed

: switch

the negative direction of the
origin switch

The origin switch |ng§—,—|

signal ‘

< Motor reverse direction Motor positive direction ™

Use the origin switch signal to return to the origin.

6098h=21 Action description:

(@D The origin switch is invalid: When starting the return, reverse the return speed at high speed

(6099h:01h). After encountering the rising edge of the origin switch, reverse the direction and slow
down. Then, run forward at the return speed of 6099h:02h. After encountering the falling edge of the
origin switch, stop.

@ When the origin switch is in the active state, the system initiates the return to the origin at high

speed (6099h:01h) for a forward return to zero. Upon encountering the falling edge of the origin
switch, it reverses direction and searches for the rising edge of the origin switch, then reverses again
while decelerating. The system then proceeds forward at the return speed of 6099h:02h until it stops
upon encountering the falling edge of the origin switch.

6098h=22 Action description:

(@D The origin switch is invalid: When starting the return, 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, reverse direction again, slow down, reverse the return speed to 6099h:02h, stop after
encountering the rising edge of the origin switch.

@ When the origin switch is in the active state, the system initiates a high-speed (6099h:01h)

forward return to zero. Upon detecting the origin switch's falling edge, it reverses direction and
decelerates, then proceeds backward at 6099h:02h. The system halts when the origin switch's rising
edge is detected.

Method 23-26 (6098h=23,24,25,26):
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This method is similar to the back-to-origin methods 7, 8, 9, 10.

The key difference is that the origin detection position is determined not by the motor's Z-axis signal,
but by the position of the origin switch change. (Refer to the figure below)

Homing error = 1 if the origin signal and forward limit signal are not assigned.

Mechanical Origin: Origin Switch
Reduction point: origin switch

— 6099h:01h Return to original speed ‘ origin = Forward
6099h:02h Back to the original low speed : switch 2 limit
—— ]
L LT
|
I ﬁ
Motion trajectory: located in | €

the negative direction of the | |
origin switch |

S\ @) Vo

Motion trajectory: located
within the origin switching
signal

¥
(R
R

Motion trajectory: located in the
positive direction of the origin
switch

™
-

The origin switching
signal

_if (%)

‘l_

Positive limit signal

<—— Motor reverse direction Motor positive 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: when starting 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, it decelerates and changes direction, running in reverse with
the original point switch speed of 6099h:02h. After encountering the falling edge of the original point

switch, it stops.

(@ The origin switch is in the active state: When starting the return to the origin, the system begins

the reverse return at high speed (6099h:01h). Upon encountering the falling edge of the origin switch,
it switches direction and searches for the rising edge of the origin switch. The system then decelerates
and switches direction again, running in reverse at the return speed of 6099h:02h. It stops the machine
upon encountering the falling edge of the origin switch.

(® When positioned at the origin switch's positive direction: During initial return, the system initiates

a high-speed (6099h:01h) forward reset. Upon reaching the positive limit, it automatically reverses to
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high-speed operation. After detecting the origin switch's rising edge, it continues forward until
encountering the falling edge, then reverses to locate the next rising edge. The system decelerates,
reverses again, and executes a reverse return at 6099h:02h speed. It stops upon reaching the origin
switch's falling edge.

® 6098h=24 Action Description:

(@ The system is located at the negative direction of the origin switch. When starting to return to the

origin, it starts to return to zero in the positive direction at high speed (6099h:01h). After encountering
the rising edge of the origin switch, it changes 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 the origin switch, it stops.

(@ When the origin switch is in the active state, the system initiates reverse return at high speed

(6099h:01h). Upon detecting the origin switch's falling edge, it decelerates and reverses direction,
then proceeds forward at 6099h:02h. The system halts when the origin switch's rising edge is
detected.

(® When positioned at the origin switch's positive direction, the system initiates a high-speed

(6099h:01h) return to zero. Upon reaching the positive limit, it automatically reverses to high-speed
operation. After detecting the origin switch's rising edge, it continues forward until encountering the
falling edge, where it decelerates and reverses direction. The system then maintains the original return
speed (6099h:02h) in the forward direction until stopping at the origin switch's rising edge.

® 6098h=25 Action Description:

(@D 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 encountering the rising edge of the
original point switch, it continues forward until it meets 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, the machine stops.

@ When the origin switch is in the active state, the system initiates the return process at high speed

(6099h:01h) for a forward return to zero. Upon detecting the falling edge of the origin switch, it
decelerates and reverses direction, then proceeds at the reduced speed (6099h:02h) for a reverse return.
The system halts upon detecting the rising edge of the origin switch.

(® When the original point switch is in the forward direction: During initial return, the system

initiates a high-speed (6099h:01h) forward reset. Upon reaching the forward limit, it automatically
reverses to high-speed operation. After detecting the rising edge of the original point switch, it
switches direction to locate the falling edge, decelerates, and reverses again. The system then returns
to the original point at a reduced speed (6099h:02h) and stops upon encountering the rising edge of
the original point switch.

® 6098h=26 Action description:
® When the system initiates return to origin, it first performs a high-speed (6099h:01h) forward
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return to zero. Upon detecting the rising edge of the origin switch, it continues forward until
encountering the falling edge, at which point it reverses direction. The system then searches for the
next rising edge of the origin switch, decelerates, and reverses again. It subsequently returns to origin
at the speed of 6099h:02h, and stops upon reaching the falling edge of the origin switch.

(@ The origin switch is in the active state: When starting the return to the origin, the forward return

begins at high speed (6099h:01h). Upon encountering the falling edge of the origin switch, the
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 at high speed (6099h:01h) and reaches the positive limit, then automatically reverses
direction and runs at high speed. After the original point switch rises, the system decelerates and
reverses direction, and runs forward at the original speed (6099h:02h).

Methods 27-30 (6098h=27,28,29,30):

This method is similar to the original method 11,12,13,14.

The key difference is that the origin detection position is determined not by the motor's Z-axis signal,
but by the position of the origin switch change. (Refer to the figure below)

Homing error = 1 when the origin switch and negative limit are not allocated.

Mechanical Origin: Origin Switch
Reduction point: origin switch

= 6099h:01h Home Return High Speed Reverse limit
| 6099h:02h Home Return Low Speed signal Home
Switch

L H]

|

Motion Trajectory: Located in

I

v
the Positive Direction of the | | 1

I

|

Home Switch

|~ Motion Trajectory: |
| Located Within the i
I

Negative Direction of
the Home Switch

\

\

\

\

\

\

\

________________ |

Motion Trajectory: [ I
Located in the

\

\

[ \

\

\

G-y -ENJeAGH

|

Lo of-ondend) |

<— Motor reverse direction Motor forward direction —

Use the origin switch signal and reverse limit signal to return to the origin.
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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 high-speed operation. After detecting the rising edge of the origin
switch, it continues forward until encountering the falling edge, at which point it reverses direction
again. The system then decelerates, searches for the next rising edge of the origin switch, and reverses
direction once more. It then proceeds forward at the original return speed (6099h:02h) until stopping
upon detecting the falling edge of the origin switch.

(@ The origin switch is in the active state: When starting the return to the origin, the forward return

begins at high speed (6099h:01h). Upon encountering the falling edge of the origin switch, the
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 system starts to return to the origin, it first reverses to zero at high speed (6099h:01h).

Upon encountering the rising edge of the origin switch, it decelerates and reverses direction, then runs
forward at the original return speed (6099h:02h). The system stops when the falling edge of the origin
switch is detected.

6098h=28 Action Description:

@D When positioned at the negative direction of the origin switch, the system initiates a high-speed

(6099h:01h) reverse return to zero. Upon reaching the reverse limit, it automatically reverses direction
and maintains high-speed operation. After detecting the rising edge of the origin switch, it continues
forward until encountering the falling edge, where it decelerates and reverses direction again, now
operating at the original return speed (6099h:02h). The system then stops upon detecting the rising
edge of the origin switch.

(@ When the origin switch is in the active state, the system initiates the return process at high speed

(6099h:01h) for a forward return to zero. Upon detecting the falling edge of the origin switch, it
decelerates and reverses direction, then proceeds at the reduced speed (6099h:02h) for a reverse return.
The system halts upon detecting the rising edge of the origin switch.

(® 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 reverses to return to zero. After encountering the
rising edge of the original point switch, it changes direction, searches for the falling edge of the
original point switch, decelerates, and changes direction again. The system then runs in reverse at the
original speed of 6099h:02h until it stops upon encountering the rising edge of the original point
switch.

6098h=29 Action description:

@® When the system initiates return to the origin, it first reverses at high speed (6099h:01h) until
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encountering the reverse limit. Upon reaching the origin switch's rising edge, it reverses again to seek
the falling edge, decelerates, and reverses once more. 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 in the active state, the system initiates reverse return at high speed

(6099h:01h). Upon detecting the origin switch's falling edge, it decelerates and reverses direction,
then proceeds forward at 6099h:02h. The system halts 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 reverses to return to zero. After encountering the
rising edge of the original point switch, it continues forward until it meets the falling edge of the
original point switch, then decelerates and changes direction. The system runs forward at the original
return speed (6099h:02h) and stops after encountering the rising edge of the original point switch.

® 6098h=30 Action Description:

@ The system is located at the negative direction of the origin switch. When starting to return to the

origin, it starts to reverse to zero at high speed (6099h:01h). After encountering the reverse limit, it
automatically changes direction and runs at high speed. After encountering the rising edge of the
origin switch, it decelerates and changes direction, and runs in reverse at the speed of 6099h:02h.
After encountering the falling edge of the origin switch, it stops.

(@ The origin switch is in the active state: When starting the return to the origin, the system begins

the reverse return at high speed (6099h:01h). Upon encountering the falling edge of the origin switch,
it switches direction and searches for the rising edge of the origin switch. The system then decelerates
and switches direction again, running in reverse at the return speed of 6099h:02h. It stops the machine
upon encountering the falling edge of the origin switch.

(® When the original point switch is in the forward direction: During initial return, the system

reverses to zero at high speed (6099h:01h). Upon detecting the rising edge of the original point switch,
it advances until encountering the falling edge, then reverses direction. The system searches for the
next rising edge, decelerates, and reverses again. It then returns to the original point switch at the
speed of 6099h:02h, stopping when the falling edge is detected.

B Methods 33 and 34 (6098h=33,34):

Use method 33 or 34, where the direction to the origin is negative or positive, respectively. The
original position is near the Z axis in the selected direction.

Mechanical origin: Motor Z positive signal
Deceleration point: None
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= 6099h:01h Home Return High Speed | | I
6099h:02h Home Return Low Speed I L I

e
H(GoO—

| Motion Trajectory | ()
|~ Motor Z-Phase™ |
Lo Signal _____ I I~~~ Mofor Reverse ~ ~ 1~ Motor Forward |

T _ _Direction. _ _ _ _I'. _ __Direction____'
The origin is on the Z-axis.

® 6098h=33 Action description:

During the initial reset, the system operates in reverse at 6099h:02h speed, stopping at the first motor

Z signal.

® 6098h=34 Action description:

During the initial return phase, the system operated forward at 6099h:02h speed until encountering the

first motor Z signal, which triggered a shutdown.

B Methods 35 (6098h=35) and 37 (6098h=37):

In modes 35 and 37, the current position is reset to the origin after triggering the origin reset action.

Mechanical origin: Trigger position

| H |

m All revert methods require the revert action command to trigger before taking effect.
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7.6 PP pattern

PP (Profile Positioning Mode) is a positioning control method that specifies target position, target
speed, and acceleration/deceleration. The servo driver generates position commands and executes

them accordingly. This mode should be used when the communication cycle exceeds 500Us.

Target Position (607Ah) posi Internal Target
Position Range Limit (607Bh) | ostion Position R
» Parameter >
Software Position Limit (607Dh) .| Control
i Position Command (6062h)
Internal Operating
Profile Velocity (6081h) N Velocity
Maximum Profile Velocity (607Fh) R 5:?:?5
Motor Maximum Velocity (6080h) > Control Position
Command
Generation >
Profile Acceleration (6083h) N Processing
. o Internal
Profile Deceleration (6084h) > A coeleration’ Acceleration/
ick Stop Decel eration (6085h, i
Quick Stop Deceleration ( ) »| Deceleration Deceleration
: : Parameter i
Maximum Acceleration (60C5h) > Control Decelejre.mon When Electronic Position Command
Maximum Deceleration(60C6h) _ Receiving Quick Gear Motion (60FCh)
»> Stop Command Shifting Polarity
Quick Stop Mode Selection (605A) o (Master 4
- Side)
Encoder Mode Selection (608Fh) R
Gear Ratio Setting (6091h) R
Feed Constant Setting (6092h)
Command Polarity (607Eh)
Torque Limit
(231Ch~231Fh)
> Limit
Maximum Torque (6072h) | Parameters
Motor Maximum Speed
(6080h) N Limit
| Parameters
Position v Speed Torque
1 »| Control | >H—> Control »oh_p| Control _|]
Function Function Function
A A A
E
Actual Torque (6077h)
AActual Rotation Speed (606CH) P
. . Electronic
< Actual Position (6064h) Internal Actual Position (6063h) Gear Ratio
Electronic Conversion | Electronic Gear Ratio
Gear Ra.tio Encoder Resolution Setting  (608Fh) (Driver Numerator (200Dh)
Converslon Gear Ratio Setting (6091h) Side) Electronic Gear Ratio
(Host Side) [« .
R Denominator (200Eh)
Jeed Constant Setting (6092h)
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7.6.1 Relevant parameters

1) PP control mode associated objects (commands,settings)

. son
index | .
index . S
of ¢ name unit scope data type |accessibility| PDO
0
matrix .
matrix
6040h | 00h |control word - 0~65535 Ule6 ™w RxPDO
6072h | 00h |maximum torque 0.1% 0~65535 Ule6 ™w RxPDO
. instruction |-2147483648~
607Ah | 00h |target location ) 132 ™w RxPDO
unit 2147483647
software absolute
position limit
Indicates the 607Dh
00h . - 2 Us ro NO
sub-index number
607Dh — ", . .
minimum position instruction |-2147483648~
0lh | . . ) 132 ™w RxPDO
limit unit 2147483647
Maximum location instruction |-2147483648~
02h | . . ) 132 ™w RxPDO
limit unit 2147483647
maximum outline Command
607Fh | 00h ) ) 0~4294967295| U32 ™w RxPDO
velocity unit/s
Command
6081h | 00h |Contour speed " 0~4294967295| U32 ™w RxPDO
unit/s
instruction
6083h | 00h |contour acceleration . 0~4294967295 U32 ™w RxPDO
units/s?
instruction
6084h | 00h |contour deceleration ) 0~4294967295 U32 ™w RxPDO
units/s2
. Command |-2147483648~
60B1h| O00h |velocity offset ) 132 ™w RxPDO
unit/s 2147483647
60B2h | 00h |torque offset 0.1% -32768~32767 116 ™w RxPDO
instruction
60C5h | 00h |maximal acceleration ) 0~4294967295 U32 ™w RxPDO
units/s2
. instruction
maximum
60C6h | 00h ) ) 0~4294967295 U3 ™w RxPDO
deceleration units/s?
There are also other related objects with common actions.
index
. . data s
of |subindex name unit scope ¢ accessibility| PDO
e
matrix P
Quick Stop
605Ah| 00h [Mode - 0~7 116 ™w NO
Selection
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index
of
matrix

subindex

name

unit

scope

data

type

accessibility

PDO

605Bh

00h

Close method
selection

I16

NO

605Ch

00h

Suspended
shutdown
mode

I16

NO

605Dh

00h

Pause option
code

I16

NO

605Eh

00h

failure mode
and effect code

I16

NO

607Dh

Software
location
restrictions

00h

Indicates the
607h sub-index
number

Usg

10

NO

01h

Minimum
position limit

instruction unit

-2147483648~2147483647

132

RxPDO

02h

Maximum
location limit

instruction unit

-2147483648~2147483647

132

RxPDO

607Ch

00h

origin offset

instruction unit

-2147483648~2147483647

132

RxPDO

607Eh

00h

command
polarity

0~255

U8

NO

6085h

00h

quick
deceleration

instruction

units/s?

0~4294967295

U32

RxPDO

6086h

00h

Location
trajectory
planning type

-32768~32767

I16

RxPDO

608Fh

Position
encoder
resolution
setting

00h

Indicates the
608Fh
sub-index
number

U8

10

NO

01h

Encoder
movement
distance

pulse

1~4294967295

U32

10

NO

02h

motor rotation
number

r ( any

power-generating
or power-driven

machine )

1~4294967295

u32

10

NO
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index dat
ata
of [subindex name unit scope e accessibility| PDO
matrix e
gear ratio
setting
Indicates the
6091h
00h ) - 2 U8 ro NO
sub-index
number
6091h r ( any
motor rotation |power-generating
01h . 1~4294967295 U32 ™w NO
number or power-driven
machine )
rotation
02h r ( axle ) 1~4294967295 u32 ™w NO
number
Feed constant
settings
Indicates the
6092h
00h ) - 2 U8 ro NO
sub-index
6092h
number
Set the Feed ) ) )
01h instruction unit 1~4294967295 U32 ™w NO
value
rotation
02h r ( axle ) 1~4294967295 u32 ™w NO
number
60B8h| 00h |probe mode - 0~65535 ule ™w RxPDO
Control word (6040h) <ppFunction in control mode>
index | subindex name scope data type | accessibility PDO Op-mode
of
matrix
control 0~65535 Ul16 ™w RxPDO All
word
Set the control command for PDS state transition and other servo drivers.
bit information
5] 14 | 13 12 | 11 10 | 9]s
r om | h
7] 6 | 5 | 4 321 1o
6040h 00h oms €0 | qs | ev | so
abs/rel | Change set immediately | New set-point
r =reserved (not mapped) fr = fault reset
r =reserved (not mapped) fr = fault reset
oms = operation mode specific eo = enable operation
Specific operation mode: QS = Quick Stop
Specific operation mode: QS = Quick Stop
h = halt (stop) ev = enable voltage (enable voltage)
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h = halt (stop) ev = enable voltage (enable voltage)
so = switch on

bit6-4 (operation mode specific)

Bit

name

price

definition

new set-point

0->
1

Trigger for starting the positioning action and updating the set value.
Acquire new position determination tasks (607Ah (Target position),
6081h (Profile velocity), etc.).

change set
immediately

Complete the current positioning action. If the target position 607A,
acceleration 6083, and deceleration 6084 are changed during
movement, the control command will not execute according to the
new motion parameters. The previous motion must be completed
before sending a new command to execute the new motion.

Immediately halt the current positioning action and initiate the
downward positioning action. During motion, adjust target position
607A, acceleration 6083, and deceleration 6084. Then send control

commands—such as changing control word 0x6F (111) to Ox7F

(127) (relative mode) or 0x2F (47) to 0x3F (63) (absolute mode)—

and the system will immediately execute the new motion
parameters.

6 | Absolute/Relative

607Ah (target position) is processed as an absolute position.

607Ah (target location) as relative position processing.

(D

® Do not change acceleration or deceleration during motor operation (*).

If the acceleration/deceleration mode is changed, set bit4 (new set-point) from 0 to 1

after the motor stops.
6083h (Profile acceleration)
6084h (Profile deceleration)
60C5h (Maximum Acceleration)
60C6h (Maximum deceleration)
® If you execute the set-point (bit4 (new set-point) changes from 0 to 1) under the

following conditions, note that the positioning task will be canceled.

Key configuration points for--6081h (Profile speed) when set to 0.

®  When the system detects a drive prohibition during deceleration (halt=1), all

positioning tasks are canceled.

® Maintain the PP action for at least 2ms between initiating one PP action and the next

(when the new set-point transitions from 0 to 1).

2) PP control mode associated objects (monitoring type)

ind
= :X subindex name unit scope data type | accessibility | PDO
0
matrix
6041h 00h control word - 0~65535 ule ro TxPDO
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There are also other objects with common location control.

son
index .
. . data | Accessible
of index name unit scope . PDO
. type | Inquisitive
matrix of
matrix
iti instructi -2147483648~
6062h | ooh | POSOR fnstruetion 132 ro TxPDO
instruction unit 2147483647
tual int 1 -2147483648~
6063h | ooh | 2 MEME e 132 ro TxPDO
position feedback 2147483647
instructi -2147483648~
6064h 00h | position feedback mns ru? ton 132 10 TxPDO
unit 2147483647
Excessive 0~4294967295
threshold for | instruction
6065h 00h .. . U32 ™w RxPDO
positional unit
deviation
6066h 00h | Error timeout Ims 0~65535 Ule6 ™w RxPDO
Location reaches | instruction | 0~4294967295
6067h 00h . U32 ™w RxPDO
the threshold unit
Location to 0~65535
6068h 00h . . 1ms Ule6 ™w RxPDO
window time
Command -2147483648~
606Ch | 00h | rate feedback © . an 132 ro TxPDO
unit/s 2147483647
6074h | 00h | torque command 0.1% -32768~32767 116 o TxPDO
0~4294967295
6076h | 00h | Motor rated torque Mn'm U32 o TxPDO
6077h 00h | Torque feedback 0.1% -32768~32767 116 ro TxPDO
. L. instruction -2147483648~
60F4h | 00h | position deviation ) 132 o TxPDO
unit 2147483647
internal instruction -2147483648~
214748364
60FAh | oon | P Command 483647 gy ro TxPDO
(Position loop unit/s
output)
internal  location -2147483648 ~
60FCh | 00h | . ) pulse 132 o TxPDO
instruction 2147483647
There are also other objects with common action.
Acce
ind ibl
fneex subinde . data St
of name unit scope e PDO
. X type | . .
matrix nqui
sitive
603Fh 00h Error code - 0~65535 Uleé6 ro TxPDO
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Indicates the status of

60B%h 00h the  Touch  probe - 0~65535 uUle6 o TxPDO
function
Indicates the rising

60BAR 00h edge clamping | instructio | -2147483648~ 32 o TxPDO
position of Touch n unit 2147483647
probel
Indicates the falling

60BBh 00h edge clamping | instructio | -2147483648~ 32 o TxPDO
position of Touch n unit 2147483647
probel
Indicates the rising

60BCh 00h edg? ' clamping instruc'tio -2147483648~ 32 ‘o T<PDO
position of Touch n unit 2147483647
probe2
Indicates the falling

60BDh 00h edg? ' clamping instruc'tio -2147483648~ 32 ‘o T<PDO
position of Touch n unit 2147483647
probe2

Status word (604 1h) <ppFunction in control mode>

1n(()1;:x subindex name scope data type | accessibility PDO Op-mode
matrix
status word 0~65535 Ule6 o TxPDO All
Indicates the status of the servo driver.
bit information
15| 14 13 12 11 10 9 8
oms oms
r Following set- point ila Target m | r
Error acknowledge Reached
71 6 5 4 3 2 1 0
w | sod Qs ve f oe so | rsto
r =reserved (not mapped) w = warning r =reserved (not
6041h 00h mapped) w = warning

sod = switch on disabled
oms = operation mode specific gs = quick stop
oms = operation mode specific gs = quick stop

Control mode depends on the bit: ve = voltage enabled
Control mode depends on the bit: ve = voltage enabled

ila = internal limit active f= fault
ila = internal limit active f = fault

oe = operation enabled

rm = remote so = switched on
rm = remote so = switched on

rtso = ready to switch on
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bit13,12,10 (operation mode specific) :

Bit name price definition

0 halt=0 (normal): Positioning not completed
halt=1 (when halt stops): Axis deceleration

10 | target reached .
halt=0 (normal): Positioning complete

halt=1 (when halt stops): axis stops (axis speed is 0)

setpoint is 0, and the buffer is empty after the current target
set-point position action is completed (in progress).

12
acknowledge The new positioning task is loaded into the buffer, which is not

empty.

60F4h (Following error actual value)

If the value of (6062h (Position demand value) -6064h (Position
actual value)) does not exceed the 6065h (Following error
window) setting range, or if the 60F4h value exceeds the 6065h

13 | followi
ollowing error setting value, the 6066h time setting will not be applied.

60F4h (Following error actual value)

The value exceeds the set range of 6065h (Following error

window). After 6066h (Following error time out), continue.

bit10: target reached (Position reached)

When the servo enable is active (operation valid) and all set-points have generated completion commands,
the difference between 6062h (target position value) and 6064h (position feedback) must remain within
the range defined by 6067h (position arrival threshold). If the time specified in 6068h (position arrival
time window) has elapsed, the bit10 (target achieved) in 6041h (state word) will be set to 1.

Bit name price definition
0 halt=0 (normal): Positioning not completed
halt=1 (when halt stops): Axis deceleration
10 Target reached -
1 halt=0 (normal): Positioning complete
halt=1 (when halt stops): axis stops (axis speed is 0)
Position Arrival Threshold Time (6068h)
Position Arrival Threshold (6067h) . 1 ] Target reached in
4 Position Deviation Window N . Status Word (6041h) _
Position Command  (6062h) (60F4h) Comparator > Timer >

Position Feedback (6064h)

Location to Destination Diagram
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set to

Acc
essib
ind OP-
fndex subinde . data le
of name unit scope . PDO | mod
. X type | Inqu
matri . e
181t1v
X
€
Location reaches | instruction | 0~4294967295 | U32 rw | RxPDO | PP
the threshold unit
The difference between 6062h (position command) and 6064h (position feedback)
6067h | 00h | must stay within the parameter's set range. When the 6068h (position arrival time
window) time period is reached, set the bit10 (target achieved) of 6041h (status
word) to 1 as the threshold.
If the difference is not set by this parameter, bit10 of 6041h is 0.
Location arrival ime Ims 0~65535 ule rw | RxPDO | PP
window
6068h | 00h | The difference between 6062h (position command) and 6064h (position feedback)

indicates the duration during which the bit10 (target reached) in 6041h (state word) is

1, within the range defined by 6067h (position threshold).

bitl13: Follow error

When the 60F4h (position deviation) value exceeds the 6065h (over-deviation threshold) range, and the
6066h (error timeout) time limit is exceeded, the bit13 of the 604 1h (status word) becomes 1.

Bit name price definition
60F4h (Position Deviation)
The value of (6062h (position command) -6064h (position

0 feedback)) must not exceed the set range of 6065h (position
deviation threshold). Alternatively, if the value of 60F4h exceeds

13 following error the set value of 6065h, the time setting of 6066h will not be
Follow error applied.
60F4h (Position Deviation)

! The value exceeds the set range of 6065h (position deviation
threshold) and remains beyond the 6066h (error timeout) time
limit. Continue

Following error time out (6066h)
Following error window (6065h) . , v Following error in
Following error Window statusword (6041h)

Position demand value (6062h) _,t " Actual value (60F4 Comparator

E— Timer >

Position actual value (6064h) T

Schematic diagram of the follow-error function

index
of
matrix

son

index
of
matrix

. data | Accessible OP-
name unit scope . PDO
type | inquisitive mode
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Excessive

hreshold fi i i PP

threshold for | instruction |\ ) 01067205 | Us2 | 1w | RxPDO

positional unit CSP
6065h 00h deviation

When the value of 60F4h (Following error actual value) deviates from the preset
value, the threshold is set to 6041h (state word) bit13 (following error) with a value
of 1.

PP

Error timeout 1ms 0~65535 Ule6 ™w RxPDO CSP

When the 60F4h (position deviation) value exceeds the 6065h (over-deviation
threshold) range, the system will set this parameter above its preset value. If the
process continues, the 13th bit of the 6041h (status word) will be set to 1 as the
threshold.

6066h | 00h

3) The action of the PP control mode

Example 1: (Basic set-point)

(1) On the master station, after setting the value of 607Ah (target position), change bit4 (new set-point)
of 6040h (control word) from 0 to 1. At this point, also set 6081h (profile speed).
The motor remains inactive when the contour speed (608 1h) reaches zero.

(2) The slave node detects the rising edge (0—1) of bit4 (new set-point) at 6040h, with 607Ah (target

position) as the starting point for positioning. Simultaneously, it updates bit12 (set-point acknowledge)
in 6041h (status word) from O to 1.

(3) The master station confirms that the bit12 (set-point acknowledge) at 604 1h has transitioned from 0
to 1, and the bit4 (new set-point) at 6040h has reset to 0.

(4) At the slave station, verify that bit4 (new set-point) of 6040h is set to 0, and bit12 (set-point
acknowledge) of 6041h is also set to 0.

(5) When the target position is reached, bit10 (target reached) of 6041h changes from 0 to 1.
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Actual speed
DV B® ®
/
/
t
|
new set-point
(controlword bit 4) t
>
Master
Station A
Target position
(set-point) t
set-point A
acknowledge
statusword bit 12) t
Slave >
Station
Target reached
(statusword bit 10) t
>

< Set-point example >

m ® The 6081h (profile speed) is limited by the lower of 607Fh (maximum profile speed)
and 6080h (maximum motor speed).

® Changes to the 607Fh or 6080h settings in the action will not be reflected.

Example 2: (Action data change without buffer: single set-point)

When the bit5 (change set immediately) of 6040h is set to 1, if the change in positioning action data
during the current action has been detected, the current positioning action will be interrupted and the
next positioning action will be initiated immediately.

(1) At the master station, verify that bit12 (set-point acknowledge) of 6041h is 0. After modifying the
value of 607Ah (target position), set bit4 (new set-point) of 6040h from 0 to 1.

m Do not change the acceleration or deceleration at this time.

(2) The slave node detects the rising edge (0—1) of bit4 (new set-point) at 6040h, and immediately

updates 607Ah as the new target position. Simultaneously, bit12 (set-point acknowledge) at 6041h
transitions from 0 to 1.

(3) The master station confirms that the bitl12 (set-point acknowledge) at 604 1h has transitioned from 0
to 1, and the bit4 (new set-point) at 6040h has reset to 0.

(4) At the slave station, verify that bit4 (new set-point) of 6040h is 0 and bitl2 (set-point acknowledge)
of 6041h is 0.
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m The same procedure (1)—(4) can adjust the contour speed (6081h).

After modifying 607Ah (target position) and 6081h (profile speed), update both 607Ah and 6081h
simultaneously according to steps (1) to (4) above.

Actual speed L@ @
/
/
\ t
>
new set-point
(controlword bit 4) t
-
Master
Station A
Target position
(set-point) | t
>
Current A
Target position ,
processed
>
Slave set-point A
Station acknowledge
statusword bit 12) t
-
Target reached —
(statusword bit 10) t
>
< handshaking procedure for the single set-point method >
7.6.2 Common Parameters
PP control mode associated objects (commands,settings)
register explain unit
RXPDO[0x6040] control word -
RXPDO[0x6060] Set to 1 -
RXPDO[0x607A] Position given instruction unit
RXPDO[0x6072] maximum torque 0.1%
RXPDO[0x607F] maximum internal velocity Command unit/s
RXPDO[0x6081] internal speed given Command unit/s
internal acceleration . . .
RXPDO[0x6083] instruction units/s2
internal deceleration . . .
RXPDO[0x6084] instruction units/s2
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register explain unit
maximal acceleration ) . .
RXPDO[0x60C5] instruction units/s?
maximum deceleration ) . .
RXPDO[0x60C6] instruction units/s?
RXPDO[0x6065] Set the number of trailing pulse counts | instruction unit
RXPDO[0x6066] Follow error timeout time ms
RXPDO[0x6067] Location reaches the threshold instruction unit
RXPDO[0x6068] Location to window time ms

® The 6081h (contour velocity) is limited by the 607Fh (maximum internal velocity).
®  When modifying the 607Fh (maximum internal speed) setting in the action, the
change will not be reflected in the action.

PP control mode associated objects (commands,monitoring type)

register explain unit
TXPDO[0x6041] status word -
TXPDO[0x6063] Internal actual location instruction unit
TXPDO[0x6064] Position feedback (actual motor | instruction unit

position)

TXPDO[0x606C] rate feedback Command unit/s
TXPDO[0x6077] actual torque 0.1%
TXPDO[0x60F4] actual following error instruction unit
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7. 7PV pattern

PV (Profile speed control mode) is a speed control mode that sets target speed, acceleration, and
deceleration, and generates position commands internally in the servo driver. This control mode

should be used with a communication cycle of 500 s or longer.

. Torque Limit
Speed Setpoint (60FFh) » - (231Ch~231Fh) s
. . arge
JAaximum Profile Speed (607Fh) | Speed | Maximum Torque (6072h) i
Vaximum Motor Speed (6080h) | Pe::rameter Command Polarity (607Eh) Parameters
d ontro
Profile Acceleration (6083h)
Profile Deceleration (6084h) Actual Speed
Acceleration Value
Quick Stop Deceleration (6085h / (606Bh)
Deceleration—| q
Maximum Acceleration (60CSH Pparameter Spee
_ . 1 Command
Maximum Deceleration Conto Generation
(60C6h) Processing
Quick Stop Selection  (605A) N
Electronic Speed v Torque
Gear Motion Control | _ 1 Control
Forward Polarity Funetion | = Function
Conversion 4 4 4
(Host Side)
E
Encoder Resolution Setting  (608Fh)
Gear Ratio Setting (6091h)
Feed Constant Setting (6092h)
Actual Torque (6077h)
Actual Rotation Speed
_ (606Ch)
- N Electronic i P
Actual Position (6064h) | Electronic 1;}ear
< o ti
Gle a Ratio Invae;:e Electronic Gear Ratio
nverse . x
ool Encoder Resolution Setting  (608Fh) Coivesia Numerator (200Dh
n (Host Gear Ratio Setting (6091h) n (Driver Electronic Gear Ratio
Side) [« Side) Denominator (200Eh)
Feed Constant Setting (6092h)
7.7.1 Relevant parameters
1) PV control mode associated objects (commands,settings)
index : . data | Accessible
subindex name unit scope . . PDO
of type | inquisitive
matrix
6040h 00h control word - 0~65535 Ul16 ™w RxPDO
607Fh 00h maximum Command | 0~4294967295 U32 ™w RxPDO
outline velocity unit/s
6083h 00h Outline instruction | 0~4294967295 U32 ™w RxPDO
acceleration o
units/s
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6084h 00h Contour instruction | 0~4294967295 U32 ™w RxPDO
deceleration .
units/s?
60C5h 00h maximal instruction | 0~4294967295 U32 ™w RxPDO
acceleration )
units/s?
60C6h 00h maximum instruction | 0~4294967295 U32 ™w RxPDO
deceleration )
units/s?

There are other objects with common association of speed control.

index ) . data | Accessible
subindex name unit scope . . PDO
of type | inquisitive

matrix

6072h 00h maximum 0.1% 0~65535 ule ™w RxPDO
torque

6080h 00h Maximum r/min 0~4294967295 U32 ™w RxPDO
motor
speed

60B1h 00h velocity Command | -2147483648~2147483647 | 132 w RxPDO
offset unit/s

60B2h 00h torque 0.1% -32768~32767 116 w RxPDO
offset

60FFh 00h target Command 0~4294967295 uU32 w RxPDO
speed unit/s

There are also other related objects with common actions.

index
of subindex name unit scope data accessibility | PDO

matrix type
Quick Stop

605Ah 00h Mode - 0~7 I16 w NO
Selection
Close

605Bh 00h method - 0~1 116 w NO
selection
Suspended

605Ch 00h shutdown - 0~1 I16 ™w NO
mode

605Dh | o00h | TPUSe ; 1~3 116 rw NO
option code
failure

605Eh 00h mode and - 0~2 116 ™w NO
effect code
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607Bh

Location
range
restriction

00h

Indicates
the 607Bh
sub-index
number

Us

10

NO

01h

Minimum
position
range limit

instruction unit

-2147483648~
2147483647

132

RxPDO

02h

Maximum
location
range limit

instruction unit

-2147483648~
2147483647

132

RxPDO

607Ch

00h

origin
offset

instruction unit

-2147483648~
2147483647

132

RxPDO

607Eh

00h

command
polarity

0~255

U8

NO

6085h

00h

quick
deceleration

instruction

units/s?2

0~4294967295

U32

RxPDO

608Fh

Position
encoder
resolution
setting

00h

Indicates
the 608Fh
sub-index
number

Us

10

NO

01lh

Encoder
movement
distance

pulse

1~4294967295

uU32

10

NO

02h

motor
rotation
number

r ( any

power-generating
or power-driven

machine )

1~4294967295

U32

10

NO

6091h

motor
rotation
number

00h

gear  ratio
setting

U8

10

NO

01h

Indicates
the 6091h
sub-index
number

r ( any

power-generating
or power-driven

machine )

1~4294967295

U32

NO
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motor
02h rotation r ( axle ) 1~4294967295 | U32 ™w NO
number
rotation
) number ) ) ) ) )
Feed
00h constant - 2 Us8 ro NO
settings
6092h Indicates
the 6092h | | . .
01h ) instruction unit | 1~4294967295 | U32 ™w NO
sub-index
number
Set the
02h r ( axle ) 1~4294967295 | U32 ™w NO
Feed value
60Bgh | oon | OPUO" i 0~65535 | U16 rw RxPDO
number
Control Word (6040h) <Functions in PV Control Mode>
subindex name scope data type | accessibility PDO Op-mode
index
of
matrix
control word 0~65535 ule ™w RxPDO All
Set the control command for PDS state transition and other servo drivers.
bit information
15 | 14 | 13 | 12 ] 1 10 9 | 8
r om h
7 6 | 5 | 4 3211 ] o
oms eo | gs | ev )
6040h |  00h r | d [
r =reserved (not mapped) fr = fault reset r =reserved (not
mapped) fr = fault reset
oms = operation mode specific eo = enable operation
(The control mode depends on the bit) s = quick stop (The
control mode depends on the bit) gs = quick stop
h = halt ev = enable voltage
h = halt ev = enable voltage
so = switch on
In PV mode, the OMS bit is not used.
Speed class
son Acce
index inde : data ssibl OP-
of name unit scope e PDO
.| xof type | . . mode
matri . inqui
matri "
X < sitive
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Max profile PP
locit C d 0~
.Ve oy . omr;1an uU32 rw | RxPDO | PV
maximum outline unit/s 4294967295 HM
velocity
607Fh | 00h . — >
Speed limits for Profile position mode (pp), zero position reset mode (hm), and Profile
speed mode (pv).
The maximum value is limited by the internal processing using 6080h (maximum
motor speed).
PV
Max motor speed 0 TQ
maximum motor r/min U32 rw | RxPDO
4294967295 CSV
speed
CST
6080h | 00h

Set the motor's maximum speed.

When the power supply is controlled, the maximum speed read from the motor is set.

The maximum value is limited by the maximum speed read from the motor.

When using tq or CST, the speed is limited by the set value of this object.

acceleration and deceleration class

son
index | . . data | Accessible OP-
index name unit scope C PDO
of ¢ type | inquisitive mode
0
matrix .
matrix
Profile . .
. nstruction
acceleration PP
contour S 0~4294967295 | U32 ™w RxPDO PV
6083h 00h .
acceleration
Set Profile acceleration.
Set to 0, internal processing is treated as 1.
Profile . .
. nstruction
deceleration PP
) 0~4294967295 | U32 ™w RxPDO
contour units/s? PV
6084h 00h .
deceleration
Set Profile deceleration.
Set to 0, internal processing is treated as 1.
Max . .
. instruction PP
acceleration
. ) 0~4294967295 | U32 ™w RxPDO | PV
maximum units/s?
60C5h | 00h . HM
acceleration
Set maximum acceleration.
Set to 0, internal processing is treated as 1.
Min . .
decelerati instruction PP
ration
ceeteratio . 0~4294967295 | U32 rw RxPDO | PV
maximum units/s?
60C6h | 00h ) HM
deceleration

Set maximum deceleration.

Set to 0, internal processing is treated as 1.
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2) PV control mode associated objects (monitoring type)

index i , data o
subindex name unit scope accessibility | PDO
of type
matrix
6041h 00h status word - 0~65535 ule6 ro TxPDO
6065h 00h Excessive Command | 0~4294967295 | U32 ™w RxPDO
threshold for unit/s
positional
deviation
6066h 00h Error timeout Ims 0~65535 Ul16 ™w RxPDO
6067h 00h Speed threshold | Command | 0~4294967295 | U32 ™w RxPDO
unit/s
6068h 00h Time to reach Ims 0~65535 Ule6 ™w RxPDO
the speed
threshold
There are other common objects associated with speed control.
ind
neex . : data | Accessible
of subindex name unit scope . PDO
. type | Inquisitive
matrix
1 i 1
actual interma 2147483648~
6063h 00h position pulse 132 o TxPDO
2147483647
feedback
position instruction | -2147483648~
6064h 00h i 132 ro TxPDO
feedback unit 2147483647
velocity Command | -2147483648~
606Bh 00h ) ) ) 132 ro TxPDO
instruction unit/s 2147483647
C d | 2147483648~
606Ch 00h rate feedback om@an 132 o TxPDO
unit/s 2147483647
6074h 00h torque 0.1% -32768~32767 | 116 o TxPDO
command
6076h 00h motor rated M 0~4294967295 | U32 o TxPDO
torque frm
6077h 00h torque 0.1% -32768~32767 | 116 o TxPDO
feedback
There are other objects with common patterns.
son
ind
fneex : . data | Accessible
of index name unit scope ¢ o quisiti PDO
inquisiti
matrix of e L
matrix
603Fh 00h | Error code - 0~65535 ule ro TxPDO
Indicates the status
60B%h | 00h - 0~65535 uUlé6 ro TxPDO
of the Touch probe
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son
index .
. . data | Accessible
of index name unit scope C PDO
: type | inquisitive
matrix of
matrix
function
Indicates the rising
edge clamping | instruction | -2147483648~
60BAh | 00h .. . 132 ro TxPDO
position of Touch unit 2147483647
probel
Indicates the falling
edge clamping | instruction | -2147483648
60BBh | 00h .. . 132 ro TxPDO
position of Touch unit ~2147483647
probel
Indicates the rising
edge clamping | instruction | -2147483648~
60BCh | 00h .. ) 132 ro TxPDO
position of Touch unit 2147483647
probe2
Indicates the falling
edge clamping | instruction | -2147483648~
60BDh | 00h .. ) 132 ro TxPDO
position of Touch unit 2147483647
probe2
Status word (6041h) <pvControl mode functions>
subind name scope data type accessibil PDO Op-mod
index ex ity e
of
matri
X
status word 0~65535 Ule6 1o TxPDO All
Indicates the status of the servo driver.
bit information
15 14 13 12 11 10 9 8
r oms ila oms rm r
speed Target reached
7 6 5 4 3 2 1 0
w sod gs ve f oe SO rsto
r =reserved (not mapped) w = warning r =reserved (not
6041h | 00h | mapped) w = warning
sod = switch on disabled
oms = operation mode specific gs = quick stop
oms = operation mode specific gs = quick stop
Control mode dependent bit: ve = voltage enabled
Control mode dependent bit: ve = voltage enabled
ila = internal limit active f = fault
ila = internal limit active f = fault
oe = operation enabled
rm = remote so = switched on
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rm = remote so = switched on

rtso = ready to switch on

(1) bitl0 (target reached (Velocity reached) ) :

The difference between the combined values of 60FFh (speed given) and 60B1h (speed offset) and
606Ch (speed feedback) falls within the range set by 606Dh (speed threshold). If the time specified by
606Eh (speed threshold time) has elapsed, bit10 of 6041h (state word) becomes 1.

Bit name Value Definition
0 halt=0 (normal): Speed control not completed
halt=1 (when halt stops): Axis deceleration
10 Target reached
! halt=0 (normal): speed control completed

halt=1 (when halt stops): axis stops (axis speed is 0)

Velocity window time (606Eh)

Velocity window (606Dh)
Target reached in

Velocity offset (60B1h)
elocity offse statusword (6041h)

v

‘# Wind — Timer >
. maow
Target velocity (60FFh) =’\/ ot > Comparator
Velocity actual value (606Ch) e '\\
L Ul E——
son
Acce
index | . ssibl OP-
index i data
of name unit scope e PDO mod
) of type ..
matrix . nqui e
matri ..
sitive
X
Speed reaches | instructio | 0~4294967295 u32 rw | RxPDO | PV
the threshold n unit

The combined value of 60FFh (speed given) and 60B1h (speed offset) minus 606Ch
606Dh | 00h | (speed feedback) must stay within the parameter's set range. After the 606Eh (speed
threshold time) period, set bit10 (target reached) to 1 at 6041h as the threshold.
If the speed deviation exceeds the set value of this parameter, bit10 of 6041h will be
set to 0.

Time to reach the Ims 0~65535 uUlé6 rw | RxPDO | PV

speed threshold

606Eh | 00h | The time when the combined value of 60FFh (speed given) and 60B1h (speed offset)
minus 606Ch (speed feedback) reaches the set value of 606Dh (speed arrival
threshold), the bit10 (target reached) of 6041h is set to 1.

(2) bitl2 (speed) :

The 606Ch (velocity feedback) is set according to the 606Fh (velocity threshold) value. If the value
exceeds the 6070h (velocity threshold time) threshold, the bit12 of 6041h is set to 0.

If 606Ch (speed feedback) is lower than the set value of 606Fh (speed threshold), bit12 of 6041h

becomes 1, indicating the motor stops.
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Bit name price definition
0 Motor in motion

10 speed -
1 Motor is stopped

Velocity thresold (6070h)

Velocity actual value (606Ch)

Velocity threahold (606Fh)

< Speed (functional overview) >

Window
Comparator

Ti

v Target reached in

statusword (6041h)
mer

»
=

|

son
index | . . data | Accessible OP-
index name unit scope .. PDO
of ¢ type | inquisitive mode
0
matrix .
matrix
Speed instruction | 0~4294967295 | U32 ™ RxPDO | PV
threshold unit
606Fh | 00R When 606Ch (velocity feedback) exceeds the preset threshold, after the 6070h
(velocity threshold time) period, the bit12 (speed) in 6041h (status word) is reset to
0.
If the speed is below the set value of this parameter, bit12 of 6041h is set to 1.
Speed Ims 0~65535 uUle ™ RxPDO | PV
threshold time
6070h | 00h 5 . .
When 606Ch (velocity feedback) exceeds the set value of 606Fh (velocity setpoint),
the time when bit12 of 6041h is reset to 0 is determined.

3) The action of the PV control mode

The Profile speed control mode generates speed command values based on the following parameters.

Fixed speed (60FFh)

Speed offset (60B1h)

Outline acceleration (6083h)
Contour deceleration (6084h)
The target speed is 60FFh (Target velocity).
Velocity offset 60B1h is not supported.
The update (send) of the action command requires approximately 100ms after the servo enable is

activated before input.
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Vi
(Command Unit/s)
6083h 6084h
60FFh (profile acceleration) (profile deceleration)
(target velocity)
+ S _
60B1h
(velocity offset)

—

® The 60FFh (speed given) is limited by the 607Fh (maximum internal speed) and 6080h (maximum

motor speed).

7.7.2 Common Parameters

pv control mode associated objects (commands,settings)

register explain unit
RXPDOJ[0x6040] | control word -
RXPDO[0x6060] | The control mode is PV (Profile Velocity Control mode). Set
its value to 3.
RXPDO[0x60FF] velocity given Com@and
unit/s
RXPDO[0x6072] | maximum torque 0.1%
maximum internal velocity Command
RXPDO[0x607F] .
unit/s
RXPDO[0x6080] | maximum motor speed r/min
internal acceleration instruction
RXPDO[0x6083] .
units/s2
internal deceleration instruction
RXPDO[0x6084] .
units/s2
maximal acceleration instruction
RXPDO[0x60C5] .
units/s2
maximum deceleration instruction
RXPDO[0x60C6] .
units/s2
RXPDO[0x606D] Speed reaches the threshold Com@and
unit/s
RXPDOJ[0x606E] | Speed limit exceeded ms
Speed threshold Command
RXPDO[0x606F] .
unit/s
RXPDO[0x6070] | Speed threshold time ms
pv control mode associated objects (command,monitoring type)
| register | explain unit
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TXPDO[0x6041] | status word -
TXPDO[0x6064] | Position feedback (actual motor position) instruction unit
TXPDO[0x606C] | rate feedback Command
unit/s
TXPDO[0x6077] | actual torque 0.1%
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7.8TQ pattern

TQ (Profile Torque Control Mode) is a torque control method that generates position commands within
the servo driver to achieve target torque and acceleration/deceleration. This mode should be used when

the communication cycle exceeds 500 s.

[orque Limit(231Ch~231Fh)

Limit

Maximum Torque (6072h) |
bt Torque Command (6074h)
Target Torque (6071h)
7 Target
Maximum Torque (6072h) | Torque N
7| Parameter Motion
Control dosius ;
Torque Ramp (6087h) . |Rcommand > Pokmty L >
"1 Generation
Torque Profile Type (6088) sl Brceacine
Quick Stop Mode (605A) |
Command Polarity (607Eh) Torque
Control
Quick Stop Deceleration (6085h) juicton
Motor Rated Curren (6075h) -
Motor Rated Torque (6076h) _
/'Y
__Actual Torque (6077h)
tual Rotation Speed (606Ch
_Actual Position (6064h) | 5. Electionic
< Gear Ratio Gear Ratio JFlectronic Gear Ratio
Inverse
Inverse Encoder Resolution Setting (608Fh) | conversion 41\ unerator (200Dh)
= . e . .
(I;)E;egsig; Gear Ratio Setting(6091h) (Driver Side) Electronic Gear Ratio
Denominator (200Eh)
Feed Constant Setting (6092h)
7.8.1 Relevant parameters
1) TQ control mode associated objects (commands,settings)
index | subindex name unit scope data type | accessibility PDO
of
matrix
6040h 00h control - 0~65535 ul6 ™wW RxPDO
word
6088h 00h Torque - -32768~32767 I16 ™wW RxPDO
planning
type

There are other related objects which are common to torque control.
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index | subindex name unit scope data type | accessibility PDO
of

matrix

6071h 00h Torque 0.1% -3276~32767 116 w RxPDO
given

6072h 00h maximum 0.1% 0~65535 Ule6 ™™ RxPDO
torque

6080h 00h Maximum r/min | 0~4294967295 U32 w RxPDO
motor
speed

6087h 00h Torque 0.1%/S | 0~4294967295 U32 ™w RxPDO
ramp

60B2h 00h torque 0.1% -32768~32767 116 ™w RxPDO
offset
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There are also other related objects with common actions.

index
of
matrix

subindex

name

unit

scope

data
type

Available
inquisitive

PDO

605Ah

00h

Quick
Mode
Selection

Stop

0~7

I16

NO

605Bh

00h

Close method
selection

I16

NO

605Ch

00h

Suspended
shutdown
mode

I16

NO

605Dh

00h

Pause option
code

I16

NO

605Eh

00h

failure mode
and effect

code

0~2

I16

NO

607Bh

Location
range
restriction

00h

Indicates the
607Bh
sub-index
number

Us

1(¢]

01h

Minimum
position range
limit

instruction unit

-2147483648~
2147483647

132

RxPDO

02h

Maximum
location range
limit

instruction unit

-2147483648~
2147483647

132

RxPDO

607Ch

00h

origin offset

instruction unit

-2147483648~
2147483647

132

RxPDO

607Eh

00h

command
polarity

0~255

Us

NO

6085h

00h

quick
deceleration

instruction

units/s?

0~4294967295

U32

RxPDO

6086h

00h

Location
trajectory
planning type

-32768~32767

I16

RxPDO

608Fh

Position
encoder
resolution
setting

00h

Indicates the
608Fh
sub-index
number

U8

I0

NO
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index )
] . data | Available
of subindex name unit scope o PDO
. type | mnquisitive
matrix
Encoder
01h movement pulse 1~4294967295 | U32 o NO
distance
r ( any
motor .
. power-generating
02h rotation ) 1~4294967295 | U32 ro NO
or power-driven
number
machine )
gear ratio
setting
Indicates the
6091h
00h ) - 2 U8 ro NO
sub-index
number
6091h r ( any
motor .
r-generatin
0lh | rotation POWCTEENCITHNg | | 4204967205 | U32 | 1w NO
or power-driven
number
machine )
tati
o2n | forHon r ( axle ) 1~4294967295 | U32 | rw NO
number
Feed constant
settings
Indicates the
6092h
00h ) - 2 U8 ro NO
sub-index
6092h
number
Set the Feed
oth | >0 7 "% instruction unit | 1~4294967295 | U32 | rw NO
value
tati
o2n | forHon r ( axle ) 1~4294967295 | U32 | rw NO
number
60B8h 00h probe mode - 0~65535 uUle6 ™ RxPDO
Control word (6040h) <Functions in TQ control mode>
index | subinde name scope data type accessibility PDO Op-mod
of X ®
matrix
control 0~65535 ule ™w RxPDO All
word
Set the control command for PDS state transition and other servo drivers.
6040h 00h

bit information

15 | 14

| 13 | 12

I

10

R

om
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7 6 | 5 | 4 3 2] 1] o
fr oms €o qs ev S0
r | r | r
r = reserved (not mapped) fr = fault reset
r = reserved (not mapped) fr = fault reset
oms = operation mode specific eo = enable operation
(The control mode depends on the bit) gs = quick stop
(The control mode depends on the bit) gs = quick stop
h = halt ev = enable voltage
h = halt ev = enable voltage
so = switch on
TQ mode does not use the OMS bit.
torque class
ind Availa
in
** | subind , data | ble OP-
of name unit scope . PDO
. ex type | inquisit mode
matri .
ive
X
T 1 t
OTAUESIOPE 1 0 105 | 0~4294967295 | U32 | rw | RxPDO | O
torque ramp cst
6087h | 0oh The parameter value is set to give the torque command.
The cyclic synchronous torque mode (CST) is only active during deceleration and
stopping phases.
If set to 0, internal processing uses 1.
Torque profile type
Torque planning - -32768~32767 | 116 ™w RxPDO tq
type
6088h | 00h Set the torque Profile type to change torque.
0: Straight slope
1: Not supported
2) TQ control mode associated objects (monitoring type)
index of subindex name unit scope data accessibility | PDO
matrix type
6041h 00h status word - 0~65535 ulé ro TxPDO
6073h 00h maximum 0.1% | 0~65535 uUl6 ro NO
current
Other torque control objects with common associations (monitoring type)
index . : data | Available
) subindex name unit scope . . PDO
of matrix type | Inquisitive
tual internal
actual - mnierd 2147483648~
6063h 00h position pulse 132 ro TxPDO
2147483647
feedback
6064h 00h position instruction | -2147483648~ | 132 ro TxPDO
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feedback unit 2147483647
C d | 2147483648~
606Ch 00h rate feedback oml'rnan 132 o TxPDO
unit/s 2147483647
t
6074h 0 ; 0.1% | -32768~32767 | 116 ro TxPDO
comman
Rated current
6075h 00h fth . 1mA 0~4294967295 | U32 ro TxPDO
of the motor
t ted
6076h 00h ino or ke mNm | 04294967295 | U32 ro TxPDO
orque
t
6077h 00h for?;;e . 0.1% | -32768~32767 | 116 ro TxPDO
eedbac
C t tual
6078h 00h ul“en actua 0.1% | -32768~32767 | 116 ro TxPDO
value
There are other objects with common patterns.
son
index .
: : data | Available
of index name unit scope . . PDO
rattix of type | inquisitive
a
matrix
603Fh 00h | Error code - 0~65535 Ule6 ro TxPDO
Indicates the status of the
60B9h | 00h i - 0~65535 Ule ro TxPDO
Touch probe function
Indicates the rising edge | .
60BAh 00h 1 . " ¢ instruct | -2147483648~ 32 TxPDO
clampin osition 0 ro X
: 1;’1 & blp unit | 2147483647
ouch probe
ndi X
ndicates the falling edge | o et | 2147483648~
60BBh | 00h | clamping position of ) 132 o TxPDO
Touch probel unit 2147483647
Indicates the rising edge | .
60BCh | 00h | clampi it p | instruct | -2147483648~1 ) TxPDO
clampin osition 0 ro X
" 1;’1 & ) 2p unit | 2147483647
ouch probe
Indicates the falling edge | . truct | 2147483648
instruct | - ~
60BDh | 00h | clamping position  of ) 132 o TxPDO
Touch probe2 unit 2147483647
Status word (6041h) <tq Control mode functions>
index | subinde name scope data type accessibility PDO Op-mod
of X e
matrix
6041h 00h status 0~65535 Ul6 ro TxPDO All
word
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Indicates the status of the servo driver.
bit information

15 14 13 12 11 10 9 8
r oms ila oms rm r
r target reached
7 6 5 4 3 2 1 0
W sod gs ve f oe o) rsto
r = reserved (not mapped) w = warning r =reserved (not

mapped) w = warning

sod = switch on disabled

oms = operation mode specific gs = quick stop
oms = operation mode specific gs = quick stop
Control mode dependent bit: ve = voltage enabled

Control mode dependent bit: ve = voltage enabled

ila = internal limit active f = fault

ila = internal limit active f = fault

oe = operation enabled rm = remote

oe = operation enabled rm = remote

so = switched on rtso = ready to switch on
so = switched on rtso = ready to switch on

bit13,12,10 (operation mode specific) :

Bit name price definition
halt=0 (normal mode): 6074h (Torque demand) has not reached the
0 target torque
halt=1 (when halt stops): during shaft deceleration
10 target reached
halt=0 (normal mode): 6074h (Torque demand) reaches target
1 torque
halt=1 (when halt stops): axis stops (axis speed is 0)
12 reserved - unused
13 reserved - unused

3) The action of the tq control mode

The Profile torque control mode generates torque command values based on the following

parameters.
Target torque is set (6071h)

Torque offset (60B2h) (not supported)

Torque slope (6087h)

Update the action command (send). After enabling the servo, wait approximately 100ms before

entering it.

As monitoring data, it provides 6077h (Torque actual value, torque feedback) and other parameters.
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Torque A
(0.1%)
6071h
(target torque)
+ — -
60B2h

(torque offset)

6087h
| (torque slope)

f >
t

® The target torque (6071h) is set to the maximum torque (6072h), 231Ch (P3-28), and 231Dh (P3-29),
with a minimum value limit.
® The speed is limited by the 6080h (Maximum Motor Speed).

7.8.2 Common Parameters

tq control mode associated objects (commands,settings)

register explain unit
RXPDO[0x6040] | control word -
RXPDO[0x6060] | The control mode is tq (Profile Torque Control Mode). Set its

value to 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%/S

RXPDO[0x6088] Set the torque Profile type to be used -

tq control mode associated objects (command,monitoring type)

register explain unit
TXPDO[0x6041] status word -
TXPDO[0x6064] Position feedback (actual motor position) instruction
unit
TXPDO[0x606C] | rate feedback Command
unit/s
TXPDO[0x6077] actual torque 0.1%

TQ mode, without using OMS bits.

By changing control word 6040 (6—15), the slave can be enabled.
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7.9 Common Modes and Functions

7.9.1 Mode Switching Function

This model supports mode switching during operation with a switching time of 2ms. When the servo

is enabled, it allows switching between position mode and speed mode, position mode and torque

mode, or speed mode and torque mode, enabling users to achieve multi-mode switching control in

engineering projects.

6060h: 1(PP)

7.9.2 Parking Methods

3(PV) 4TQ) 8(CSP)

"\

6(HM)

— N\

—\

9(CSV)—— 10(CST)

Supported in 3793
and later versions
Supported in 3791 and
later versions
Supported in all versions

PDS is a motor deceleration stop method that activates when the system is in Operation-enabled mode

(servo enable), designed to handle scenarios such as main power interruption or alarm activation.
The deceleration function (selection code) defined by CoE (CiA402) will be combined with the servo
(DS5C1) side deceleration function (free run stop, deceleration stop).

PDS selection code list

index | subindex name unit scope data type accessibility | PDO
of
matrix
605Ah 00h Quick Stop Mode - 0~7 116 w NO
Selection
605Bh 00h Close method selection - 0~1 116 ™w NO
605Ch 00h Pause shutdown - 0~1 116 ™w NO
method
605Dh 00h Pause option code - 1~3 116 ™w NO
605Eh 00h failure mode and effect - 0~2 116 ™w NO
code
List of associated objects
son
index i
. : data | Available OP-
of index name unit scope .. PDO
. type | inquisitive mode
matrix of
matrix
instruction
6084h | 00h Profile 0~ U2| 1w | RxPDO 11;5/
deceleration units/s2 4294967295 HM
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son
index .
. . data | Available OP-
of index name unit scope C PDO
. type | inquisitive mode
matrix of
matrix
CSP
CSV
Set Profile deceleration.
Set to 0, internal processing is treated as 1.
Quick stop structi PP
instruction
deceleration 0~ PV
. ) u32 w RxPDO | HM
quick units/s? 4294967295 CSP
6085h | oo deceleration . . . . CSV
If the 605Ah (Quick stop option code) is 2' or '6', set the motor deceleration
parameters for Quick stop operation.
The codes 605Dh (Halt option code) and 605Eh (Fault reaction option code) are also
used when the value is 2.
0~ TQ
Torque slope 0.1% U32 ™ RxPDO
4294967295 CST
6087h | 00h | The parameter value is set to give the torque command.
The cyclic synchronous torque mode (CST) is only effective during deceleration and
stopping phases.
) instruction
Homing 0~ U32 RxPDO | HM
™w
acceleration units/s? 4294967295
Set the acceleration and deceleration values for the origin reset position control
609Ah | 00h | mode (HM).
The deceleration function of the Origin Reset Position Control Mode (HM) is also
applied to this object.
When the original method reaches its final stop (i.e., when the origin position is
detected), the servo lock stops without using the preset value of this object.
Max structi
instruction
deceleration 0~ PP
imal units/s? | 4204967205 | D2 | W [RxPDOJ HM
maxima
60C6h | 00h ) CSP
acceleration
Set maximum deceleration.
If set to 0, internal processing is treated as an 1 operation.
1) Quick parking mode selection (605Ah)
Set the motor deceleration stop method for the PDS command "Quick Stop" during reception.
index . : data s
. | subindex name unit | scope accessibility | PDO | OP-mode
of matrix type
ick st ti
Quickstopoption || ¢ ;| 144 rw NO | ALL
code
605Ah 00h
pp, csp, csv, pv
0: After the servo-side motor stops (Sequence at Servo-off), transition to Switch
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on disabled.

1: After the motor stops at 6084h (Profile deceleration), switch to 'Switch on
disabled'.

2: After the motor stops via 6085h (Quick stop deceleration), switch to 'Switch
on disabled".

3: After the motor stops at 60°C for 6 hours (maximum deceleration), switch to

the 'Switch on disabled' mode.

5: After the motor stops at 6084h (Profile deceleration), switch to Quick Stop
Active mode.

6: After the motor stops via 6085h (Quick stop deceleration), switch to Quick
stop active.

7: After the motor stops at 60°C6h (maximum deceleration), switch to Quick

Stop Active mode.

hm

0: After the servo-side motor stops (Sequence at Servo-ofY), transition to Switch
on disabled.

1: After the 609Ah (Homing acceleration) motor stops, the system switches to
Switch on disabled mode.

2: After the motor stops via 6085h (Quick stop deceleration), switch to 'Switch
on disabled'.

3: After the motor stops at 60°C for 6 hours (maximum deceleration), switch to

the 'Switch on disabled' mode.

5: After the 609Ah (Homing acceleration) motor stops, the system switches to
Quick Stop Active mode.

6: After the motor stops via 6085h (Quick stop deceleration), switch to Quick
stop active.

7: After the motor stops at 60°C6h (maximum deceleration), switch to Quick
Stop Active mode.
cst, tq

0: After the motor stops at the Servo-off sequence, transition to Switch on
disabled.

1,2: After the motor stops at 6087h (Torque slope), switch to 'Switch on
disabled'.

3: After the torque 0 motor stops, switch to 'Switch on disabled'.

5,6: After the motor stops at 6087h (Torque slope), the system switches to
Quick Stop Active mode.

7: After the torque 0 motor stops, switch to Quick Stop Active.

Example of using the Quick Stop command to slow down and stop:

A: When bit2 (Control word: quick stop) transitions from 1 to 0 at 6040Hz, the system initiates

deceleration and stops.

During deceleration, the PDS status transitions to Quick Stop Active.

B: The motor stops when the detected speed falls below 10 r/min.

After stopping, the PDS status becomes either Switch on disabled or Quick stop active.
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2) Power-off option code (605Bh)

Set the motor deceleration and stop method when receiving PDS commands "Shutdown" and "Disable

voltage".

index . . data | Available
subindex name unit | scope C PDO | OP-mode
of type | inquisitive

matrix
Shutdown option code - 0~1 I8 ™w RxPDO ALL
Sets the timing for receiving PDS commands "Shutdown" and "Disable voltage",
which varies according to the control mode definition.
Prohibited except for the following values.
(1) When the PDS command "Shutdown" is received
pp, csp, csv, pv
0: After the servo-side motor (Sequence at Servo-off) stops, transition to Ready to
switch on.
1: After the motor stops at 6084h (Profile deceleration), transition to Ready to
switch on.
hm
0: After the servo-side motor (Sequence at Servo-off) stops, transition to Ready to
switch on.
1: After the 609Ah (Homing acceleration) motor stops, transition to Ready to
switch on.
cst, tq
0: After the servo-side motor (Sequence at Servo-off) stops, transition to Ready to

605Bh 00h switch on.

1: After the motor stops at 6087h (Torque slope), transition to Ready to switch on.
(2) When the PDS command "Disable voltage" is received

pp, csp, csv, pv

0: After the motor stops at the Servo-off sequence, transition to Switch on
disabled.

1: After the motor stops at 6084h (Profile deceleration), switch to 'Switch on
disabled'.

hm

0: After the motor stops at the Servo-off sequence, transition to Switch on
disabled.

1: After the 609Ah (Homing acceleration) motor stops, the system switches to
Switch on disabled mode.

cst, tq

0: After the motor stops at the Servo-off sequence, transition to Switch on
disabled.

1: After the motor stops at 6087h (Torque slope), switch to the 'Switch on disabled'
state.

Example of deceleration stop action triggered by shutdown command:
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A: If the PDS command "Shutdown" is received, the system will begin to slow down and stop.

The PDS status remains Operation enabled during deceleration.

B: The motor stops when the detected actual speed is below 10 r/min.

The PDS status after stopping is Ready to switch on.

3) Disable operation option code (605Ch)

Set the motor deceleration and stop method when receiving the PDS command "Disable operation".

son
inde data | Available
x index name unit | scope . v . PDO OP-mode
of ¢ type | inquisitive
0
matrix .
matrix
Disable operation option - 0~1 I8 ™w RxPDO ALL
code
Sets the timing for receiving the PDS command "Disable operation". The timing
varies depending on the control mode.
Prohibited except for the following values.
pp, csp, csv, pv
0: After the motor stops at the Servo-off sequence, transition to Switched on.
605Ch | 00R 1: After the motor stops at 6084h (Profile deceleration), the system transitions to the

Switched on state.

hm

0: After the motor stops at the Servo-off sequence, transition to Switched on.

1: After the 609Ah (Homing acceleration) motor stops, the system transitions to the
Switched on state.

cst, tq

0: After the motor stops at the Servo-off sequence, transition to Switched on.
1: After the motor stops at 6087h (Torque slope), switch to Switched on.

An example of stopping the deceleration action using the Disable operation command.

A: When the PDS command "Disable operation” is received, the system initiates deceleration and stops.

The PDS status remains Operation enabled during deceleration.

B: The motor will stop when the detected speed drops below 10 r/min.

The PDS status bit is switched on after stopping.

4) Halt option code (605Dh)

When bit8 (Halt) of control word 6040h is set to 1, the motor deceleration stop method is activated.

index | subindex name unit scope | data | accessibility | PDO | OP-mode
of type
matrix
605Dh 00h Halt option code - 1~3 | 116 ™w NO ALL
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Sets the timing for receiving the PDS command "Disable operation". The timing
varies depending on the control mode.

Prohibited except for the following values.

Set the timing for the Halt action, which varies depending on the control mode
definition.

Prohibited except for the following values.

pp, ¢Sp, csv, pv

1: After the motor stops at 6084h (Profile deceleration), keep Operation enabled.
2: After the motor stops via 6085h (Quick stop deceleration), keep Operation
enabled.

3: After the motor stops at 6072h (Maximum Torque) and 60C6h (Maximum
Deceleration), the Operation enabled state remains.

hm

1: After the 609Ah (Homing acceleration) motor stops, the system remains in
Operation enabled mode.

2: After the motor stops via 6085h (Quick stop deceleration), keep Operation
enabled.

3: After the motor stops at 6072h (maximum torque) and 60C6h (maximum
deceleration), the Operation enabled state remains.

cst, tq

1,2: After the motor stops at 6087h (Torque slope), keep Operation enabled.
3: After the torque 0 motor stops, keep Operation enabled.

Example of stopping motion with Halt function

A: When 6040h:bit8 (Controlword: halt) transitions from 0 to 1, the system initiates deceleration and
halts. The PDS state during deceleration remains Operation enabled.

B: The motor will stop when the detected actual speed falls below 10 r/min. The PDS status remains

Operation enabled after stopping.

5) Fault reaction option code (605Eh)

Set the method of motor stop when alarm occurs.

index
of
matrix

subindex

name unit | scope | datatype | accessibility | PDO | OP-mode

605Eh

00h

Fault reaction

option code

Set the timing for alarm triggers, which varies by control mode.
Do not set beyond the specified value.

(1) When Err80.0 ~ 80.7, 81.0 ~ 81.7, 85.0 ~ 85.7, or 88.0 ~ 88.7 occurs

pp, ¢Sp, €SV, pv

248

- 0~2 116 ™w NO ALL




DMG6C Series Servo Driver User Manual

0: After the servo-side (Sequence at alarm) motor stops, the system transitions to
Fault mode.

1: After the motor stops at 6084h (Profile deceleration), the system transitions to
Fault mode.

2: After the motor stops via 6085h (Quick stop deceleration), the system
transitions to Fault mode.

hm

0: After the servo-side (Sequence at alarm) motor stops, the system transitions to
Fault mode.

1: After the 609Ah (Homing acceleration) motor stops, the system transitions to
Fault mode.

2: After the motor stops via 6085h (Quick stop deceleration), the system
transitions to Fault mode.

cst, tq

0: After the servo-side (Sequence at alarm) motor stops, the system transitions to
Fault mode.

1,2: After the motor stops at 6087h (Torque slope), the system transitions to Fault
mode.

(2) When an alarm occurs that is not specified in the above (1) section:

0,1,2: After the servo-side (Sequence at alarm) motor stops, transition to Fault.

Example of the action of deceleration and stopping according to the alarm

A: If an alarm is triggered, the system will begin decelerating and eventually stopping. During

deceleration, the PDS status remains 'Fault reaction active'.
B: The motor will stop when the detected speed is below 10 r/min. The PDS status will be set to Fault

after stopping.

7.9.3 Probe Function (Position Clamping Request/Release)

The probe function is a position latch function. When the trigger condition (EXT1/EXT2) is met, the
probe function is activated and the motor encoder value at the trigger point is latched. Depending on the

setting of the probe control word 60B8, single or multiple triggers can be achieved.

(D

® Probe function is not supported in hm mode.
® Only external signals can be used as trigger sources.

1) The composition of probe functions

S15

S16

FB
EXT1 EIL_l Tl;?ggl::r Latch Data 60BAh/60BBh
Z Phase > LT1 (Touch probe 1 >
60B8h (bit2) FB

EXT2 EXT2

Latch
> D Trigger Latch Data 60BCh/60BDh _
3405h ZPhase LT2 (Touch probe 2)

60B8h (bit10)

60B8h: Touch probe function
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60BAh: Touch probe position 1 (the rising edge clamping position of Touch probel)

60BBh: Touch probe 1's falling edge clamping position

60BCh: Touch probe 2's rising edge clamping position

60BDh: Touch probe 2's falling edge clamping position

If the trigger position is at the same point of the motor rotation, the difference between the two latch
probe values should be the number of pulses emitted by the motor encoder in one cycle.

It should be noted that there is a certain time from the generation of the external trigger signal to the
driver receiving the signal and executing the latch operation. Therefore, the value latched by the probe
will inevitably have an error compared to the actual value. The magnitude of this error is related to the
motor's speed, hardware performance, and software processing.

Function usage notes:

(1) The clamping trigger signal uses external inputs (EXT1/EXT2), with P5-62 and P5-63 designated for
Touch Probel and Touch Probe?2 respectively. The default driver probe parameters are listed in the table

below.
HIEAE Probe function settings
product
model P5-62 :
P5-62 P5-63 ) P5-63 (Terminal)
(Terminal)
DM6C 0 0 1 (SI1) 2 (SI2)
60B8h (probe function)
Bit10 LT2 Bit2 LTl
0 EXT2 0 EXTI
1 Z Xiang 1 Z Xiang

(2) If the Touch probe is executed on an unallocated port, E-883 (abnormal operation protection) will be
triggered.

(3) When the clamping trigger signal is an external input (EXT1/EXT2), acquisition errors may occur.
Keep the speed near the clamping signal input as low as possible.

(4) The ON and OFF durations of the clamping trigger signal input must each exceed 2ms.

(5) The touch probe is invalid (canceled) in the following cases. (The value of 60B9h is cleared).

@ ESM status is Init

@ Switching to HM mode

(6) Do not set both rising and falling edges for the same Touch Probe. This may cause the device to fail to
respond when both edges are configured simultaneously.

(7) 1t should be noted that there is a certain time from the generation of the external trigger signal to the
driver receiving the signal and performing the latch operation. Therefore, the value latched by the probe
will inevitably have an error compared to the actual value, and the magnitude of this error is related to
the motor's speed, hardware performance, and software processing.
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2) Probe-related objects

index Availa
subinde . data ble
of name unit scope . ..l PDO
matrix X type 1nqu151
tive
60B8h 00h |Probe function settings - 0~65535 uUle6 ™™ RxPDO
Indicates the status of the Touch| - 0~65535
60B%%h 00h . ul6 ro | TxPDO
probe function
Indicates the rising edge|instruc| -2147483648~
60BAh 00h |clamping position of Touch| t 2147483647 132 ro | TxPDO
probel unit
Indicates the falling edge|instruc| -2147483648~
60BBh 00h |clamping position of Touch| t 2147483647 132 ro | TxPDO
probel unit
Indicates the rising edge|instruc| -2147483648~
60BCh 00h |clamping position of Touch| t 2147483647 132 ro | TxPDO
probe2 unit
Indicates the falling edge|instruc| -2147483648~
60BDh 00h |clamping position of Touch| t 2147483647 132 ro | TxPDO
probe2 unit
3) Probe function settings (60B8h)
subindex name unit | scope | datatype |accessibility| PDO |[OP-mode
index
of
matrix
Touch probe function - | 0~65535 uUle ™w RxPDO| ALL
60B8h| 00h -
Set up the Touch probe function.
corresponding bit description
bit | price annotate
0 0 Switch off touch probe 1 Touch Probe 1
1 Enable touch probe 1 Run/Stop
) 0 Trigger first event Touch Probe 1
1 Continuous event mode selection
0 Trigger with touch probe 1 input Touch Probe 1
2 1 Trigger with zero impulse signal of position encoder Trigger selection (external
input/Z phase)
3 - Reserved unused
4 0 Switch off sampling at positive edge of touch probe 1 | Touch Probe 1
1 Enable sampling at positive edge of touch probe 1 rising edge selection
5 0 Switch off sampling at negative edge of touch probe 1 | Touch Probe 1
1 Enable sampling at negative edge of touch probe 1 falling edge selection
6-7 - Not Supported unused
8 0 Switch off touch probe 2 Touch Probe 2
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bit | price annotate
1 Enable touch probe 2 Run/Stop
9 0 Trigger first event Touch Probe 2
1 Continuous event mode selection
0 Trigger with touch probe 2 input Touch Probe 2
10 1 Trigger with zero impulse signal of position encoder Trigger selection (external
input/Z phase)
11 - Reserved unused
1 0 Switch off sampling at positive edge of touch probe 2 | Touch Probe 2
1 Enable sampling at positive edge of touch probe 2 rising edge selection
13 0 Switch off sampling at negative edge of touch probe 2 | Touch Probe 2
1 Enable sampling at negative edge of touch probe 2 falling edge selection
14-15 - Not Supported unused

m Do not set both rising and falling edges under the same probe.

4) Probe function status (60B9h)

index subindex name unit scope data accessibility | PDO | OP-mode
of type
matrix
Touch probe - 0~65535 | Ul6 o TxPDO ALL
60B%h 00h status
Indicates the status of the Touch probe function.

corresponding bit description

bit price annotate
0 0 Touch probe 1 is switch off Touch Probe 1 action stopped
1 Touch probe 1 is enabled Touch Probe 1 is in action
0 Touch probe 1 no positive edge value stored The rising edge of Touch Probe 1
1 is incomplete
1 Touch probe 1 positive edge value stored Completion status of the rising
edge on Touch Probe 1
0 Touch probe 1 no negative edge value stored The falling edge of Touch Probe 1
5 is incomplete
1 Touch probe 1 negative edge value stored Completion status of the falling
edge on Touch Probe 1
3-5 - Reserved unused
6-7 - Not Supported unused
g 0 Touch probe 2 is switch off Touch Probe 2 action stopped
1 Touch probe 2 is enabled Touch Probe 2 is in action
0 Touch probe 2 no positive edge value stored The rising edge of Touch Probe 2
9 is incomplete
1 Touch probe 2 positive edge value stored Completion status of the rising
edge on Touch Probe 2
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bit price annotate
0 Touch probe 2 no negative edge value stored The falling edge of Touch Probe 2
10 is incomplete
1 Touch probe 2 negative edge value stored Completion status of the falling
edge on Touch Probe 2
11-13 - Reserved unused
14-15 - Not Supported unused

5) Obtained clamp positions (0x60BA~0x60BD)

son
ind Availa
index
index . data ble OP-
of name unit scope . ..| PDO
. of type | inquisi mode
matrix . .
matri tive
X
Touch probeposl | ™™ | 2147483648
r - ~
OUET Probe Pos ot 32 | 1o |TxPDO | ALL
60BAh | 00h pos value i 2147483647
uni
Indicates the rising edge clamping position of Touch probel.
Touch probe posl | ™™™ | 2147483648
r - ~
OUER Probe pos ot 32 | 1o |TxPDO | ALL
60BBh | 00h neg value i 2147483647
uni
Indicates the clamping position of the falling edge of Touch probel.
Touch probepos2 | ™™ | 2147483648
r - ~
OUET Probe Pos ot 32 | 1o |[TxPDO | ALL
60BCh | 00h pos value i 2147483647
uni
Indicates the rising edge clamping position of Touch probe2.
Touch probepos2 | ™™ | 2147483648
r - ~
OUER Probe pos ot B2 | 1o |[TxPDO | ALL
60BDh | 00h neg value i 2147483647
uni
Indicates the clamping position of the falling edge of Touch probe2.

6) Start of probe action

During the transition from '0 (stop) to 1 (start)' for bit0/8 (Touch probe execution/stop) in 60B8h (probe
function setting), the system acquires various configuration parameters (60B8h: bit1-7 and bit9-15) and
initiates the Touch probe operation.

To activate changes in various settings, set bit0 and bit8 to "0 (stop)" and then switch to "1 (start)".

To switch control mode and use the probe function, set bit0 and bit8 to 0 (stop) and then to 1 (start).

7) Event pattern of probe

Based on the bitl and bit9 (event mode selection) of 60B8h (probe function setting), you can select
either "0 (Trigger first event mode)" or "1 (Continuous mode)".

(1) <Trigger first event mode> (60B8h: bit1=0 / bit9=0)

After startup, the mode is set only by the first trigger signal. To retrieve it again, you must restart the
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Touch probe.
60B8h
bit0/bit§ ] |_ |—

> Start A > Start

60B9h ‘ ‘
bit0/bit8 4', i |—
o S — T
bitl/bit9 -
60BAL/60BCh P4 >< Value stored position 1 f‘ ,'><Value stored position 3

Prode signal

60B8h
bit0/bit8

60B%h
bit0/bit8

60B%h
bit1/bit9

T

M

I

1 2

positive edge condition

3

I— Start

!

~ Start

L

L

60BBh/60BDh

Prode signal

B

Value stored position

1 | (><Value stored position 3

n

1 2
Negative edge condition

(2) <Continuous mode> (60B8h: bit1=1/ bit9=1)

After startup, this mode triggers the bit set signal each time. The obtained value is retained until the next

Probe signal.

60B8h
bit0/bit8

60B%h
bit0/bit8

60B%h
bitl/bit9

3

I Start

Value stored

T

60BAh/60BCh

,1>< position 1 /,v>< position 2 /,v><

position 3

Prode signal J |_| |_| |_|

1 2 3

positive edge condition

60B8h
bit0/bit8

60BYh

> Start

bit0/bit8

60B%h
bit1/bit9

|

Value stored

T

60BBh/60BDh

’,>< position 1 ,X position 2 /,><

position 3

Prode signal

M M y

1 2

Negative edge condition
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7.9.4 Digital Input (60FDh)

The 60FDh digital input's bits are assigned functional signals through parameters P5-22 (POT setting
address), P5-23 (NOT setting address), P5-27 (HOME origin setting address), P5-62 (Probe 1 setting
address), and P5-63 (Probe 2 setting address) of the DM6C series servo, representing the input states of
the positive limit switch (POT), negative limit switch (NOT), home switch (HOME), Touch probe 1,
and Touch probe 2 respectively.

Digital input (60FDh)

son
index
: data s
of | index name scope accessibility| PDO Op-mode
. type
matrix | of
matrix
Digital inputs 0~4294967295 | U32 o TxPDO All

It represents the theoretical input state of the external input signal.
bit information

31 |30 29 |28 27 [26  [25 |24

T

23 [22 2t [20 19 18 17 16

r ris4 ris3 ris2 ris]

15 |14 |13 |12 11 10 9 8

7 |6 5 4 3 2 1 0
60FDh| oon |Lf Zos tp2 tpl hs pls nls

r =reserved (not mapped)

pls= positive limit switch (positive limit switch)
nls = Negative Limit Switch (NLS)

hs=home switch (origin switch)

tpl=Touch Probe 1

tp2=Touch probe 2 (Probe 2)

zos: zero impulse signal output (Z-phase output)
ris1= remote input statel (Remote SI Input State 1)
ris2= remote input state2 (Remote SI Input State 2)
ris3= remote input state3 (Remote SI Input State 3)

ris4= remote input state4 (Remote SI Input State 4)

Details of each Bit are as follows:

numeric description
value
0 input mode OFF
1 input mode ON

The 60FD's digital input configuration specifies: bit0 (reverse overtravel switch), bitl (forward
overtravel switch), bit2 (origin switch), bit3 (probe 1), bit4 (probe 2), bit5 (Z-phase output), bit16
(remote SI input 1), bit17 (remote SI input 2), bit18 (remote SI input 3), and bit19 (remote SI input 4) as
signal states for positive drive limit, negative drive limit, near-origin input, probe 1 input, probe 2 input,
Z-phase output, and remote SI inputs 1-4 respectively.
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The Z-phase output hold time is adjusted via driver parameters.

paramet . factory . . come into
meaning . unit Set range revise
er setting force
Z phase output hold at any immediate
P5-19 . 2 ms 1~ 65535 .
time time ly

The output of Z phase is affected by the EtherCAT communication cycle and its own software

processing, resulting in poor consistency.

7.9.5 Digital Output (60FEh)

In digital output 60FEh, bit0 in sub-object word 1 indicates the zero-crossing Z-phase output status bit,

while bit0 in sub-object word 2 indicates the zero-crossing Z-phase output enable bit. When the encoder

crosses zero, setting the Z-phase output enable bit to 1 causes the Z-phase output status bit to transition
from 0 to 1. After the hold time specified by P5-19, the Z-phase output status bit returns to 0. If the
Z-phase output enable bit is set to 0, no Z-phase output status is generated, and the Z-phase output status

bit remains at 0.

Digital output (60FEh)
index : o
subinde accessibili Op-mod
of name scope data type PDO
matrix X Rl ©
00k Number of entries 2 Us ro NO All
The number of sub-indexes with 60FEh.
Physical outputs | 0~4294967295 | U32 | rw |RxPDO| All
Indicates the output status of an external output signal.
bit information
31 | 30 | 20 | 28 | 27 | 26 | 25 | 24
r
23 | 22 | 21 | 20 | 19 18 17 16
60FEh r ros3 ros2 rosl
01h 15 | 14 | 13 | 12 | 11 10 9 8
r
7 | 6 | s | 4 | 3 | 2 | 1 0
r
r =reserved (not mapped)
ros1=remote output statel (Remote SO Output State 1)
ros2= Remote Output State 2 (Remote SO Output Status 2)
ros3 = Remote Output State 3 (Remote SO Output Status 3)
Bit mask | 0~4294967295 | U32 | rw |RxPDO| Al
It indicates the function of the output host for setting external output signals.
bit information
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
60FEh | 02h :
23 | 2 | 21t | 20 | 19 18 17 16
r roe3 roe2 roel
15 | 14 | 13 ] 12 | 1 10 9 8
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r =reserved (not mapped)

roe 1= remote output enablel (Remote SO Output Enable 1)
roe2= remote output enable2 (Remote SO Output Enable 2)
roe3 = Remote Output Enable 3

Details of each Bit are as follows:

Subindex 01h: Physical outputs

. numeric ..
bit name description
value
Remote SO1 ‘ 0 Remote SOI status is
16 emote .outpu OFF
status bit
1 Remote SO1 status ON
Remote SO2 . 0 Remote SO2 status is
17 emote .outpu OFF
status bit
Remote SO2 status ON
18 Remote SO3 output 0 Remote SO3 status OFF
status bit 1 Remote SO3 status ON
Subindex 02h: Bit mask
) numeric _r
bit name description
value
0 Remote SO1 output
16 Remote SO1 output enabled OFF
enable bit ! Remote SO1 output
enabled ON
0 Remote SO2 output
17 Remote SO2 output enabled OFF
enable bit ! Remote SO2 output
enabled ON
0 Remote SO3 output
18 Remote SO3 output enabled OFF
enable bit ! Remote SO3 output
enabled

In digital output 60FEh, Subindex 01h (subobject word 1) has bits 16,17, and 18 representing the
remote SO1 output status bits, while Subindex 02h (subobject word 2) contains bits 16,17, and 18
indicating the remote SO1, SO2, and SO3 output enable bits respectively.

7.9.6 Location Information

1) The initialization time for location information
This servo driver initializes the position-related object under the following timing sequence.
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Initialization sequence (conditions)

. When the power supply is turned on

. Communication establishment (ESM state Init—OP migration)
. When the origin reset is completed

. When the absolute multi-turn reset is performed

Initialize object

. 6062h (Position demand value)

. 6063h (Position Actual Internal Value feedback)
. 6064h (Position Actual Value Position Feedback)
. 60FCh (Position Demand Internal Value)

The system utilizes actual internal position feedback (6063h) from the motor's feedback mechanism.
The electronic gear function subsequently adjusts Home offset based on polarity change signals, with all
parameters preconfigured during initial communication setup.

Furthermore, adjustments to electronic gear ratios, polarity settings (Polarity command), and home
offset values are implemented according to the timing sequence detailed in the latter part of this chapter.

For details on using absolute encoders, refer to Section 4 'Initialization of Absolute
Encoders' in this chapter.

2) Electronic gear ratio

(1) Function Description

The electronic gear multiplies the position command from the upper input with the electronic gear ratio
set by the object, which functions as the position command of the position control unit. By using this
function, the motor rotation or movement amount of each command unit can be set arbitrarily.

(2) Method of setting electronic gear ratio of DM6C series

Method 1: Set the electronic gear ratio according to the internal parameters of the servo.
The so-called "electronic gear" function has two main applications:

(1) Determine the number of command pulses required for the motor to complete one full rotation,

ensuring the motor reaches the target speed.

200kHz.

The following example uses a 19-bit encoder motor, with the PLC host computer sending pulses at

Set the pulse count per revolution to 10000 Set the pulse count per revolution to 5000
The electronic gear ratio is set to 524288:10000 The electronic gear ratio is set to 524288:5000

The 1mo o e iodi of b lops oxd 2ol
dam. ¥l

I the ratio of the radiiof the lage
and amall dics remaine 201, then
to mabe the large disc rotate one
full citc ke, ombye 10 PO0 pualse s ne ed

to b sent O

T e | o o oo fall o, (b 2ol
dhac dh 1w by e oo st s ven endes
R ey me e ol the lape doc, 20000 pu=
ormdmbz rm

(2) In the precise positioning, the physical unit length corresponding to the 1 instruction pulse is set to
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facilitate calculation.

As shown in the figure, if a unit pulse is designated to move the workpiece by 1um, the load axis

requires 6000 command pulses (6mm/1m) to complete one full rotation. For a 1:1 reduction ratio, the

system can directly set the pulse count per revolution as P0-11=6000 and P0-12=0. The host computer
then issues 6000 pulses to move the workpiece by 6mm (refer to steps 1-6 for detailed calculation).

1

777777

[ [ [ 7 |

Encoder: 524288 (19 bits) Screw pitch: 6mm

Do not change the electronic gear ratio

Change the electronic gear ratio

Without adjustment, the electronic gear ratio
motor completes 524,288 pulses per rotation
(P0-11=0, P0-12=0).

For a motor rotation of 1 full turn moving the
workpiece by 6mm, 524288 pulses are
required. To move the workpiece by 10mm,

10/6x524288=873813.333 pulses are needed.

However, rounding down the actual pulse count
during transmission causes measurement errors.

By adjusting the electronic gear ratio, the
motor requires 6000 pulses to complete one
full rotation.

For a motor with a 6000-pulse-per-turn
capacity, a 6mm workpiece movement
requires 6000 pulses. When moving the
workpiece 10mm, the required pulses

increase to 10000 (10/6x6000). Since actual

pulse transmission avoids decimal precision,
this eliminates measurement errors.

® relevant parameter

. factory . Set . come into
parameter meaning . unit revise
setting range force
PO-11 Pulses per revolution*1 0 pul | 0~9999 | servo OFF | immediately
Pulses per revolution x . .
P0-12 0 pul | 0~9999 | servo OFF | immediately
10000
. . 0~ . .
P0-13 electronic gear ratio 1 - servo OFF | immediately
65535
Electronic gear ratio 0~ . .
P0O-14 : 1 - servo OFF | immediately
(denominator)
65535
o ( pattern
Second set of electronic
P0-92 gear ratios (molecule) low 1 - 1~9999 5) immediately
position*1
Vv ( pattern
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. factory . Set . come into
parameter meaning . unit revise
setting range force
6) )
o ( pattern
Second set of electronic 1 5)
P0-93 gear ratios (molecule) high 0 - immediately
position*10000 65535 | ¥ ( pattern
6)
Second set of electronic
P0-94 gear ratios (denominator) 1 - 1~9999 | servo OFF | immediately
lower bit*1
Second set of electronic )
P0-95 gear ratios (denominator) 0 - servo OFF | immediately
high*10000 65535

(D

® The parameters PO-11 to PO-14 are all related to the electronic gear ratio. PO-11

and P0-12 form one group, while PO-13 and P0-14 form another. However, the

priority of the pulse count per revolution for PO-11 and P0-12 is higher than

that of the electronic gear ratio PO-13 and PO-14. The electronic gear ratio
P0-13 and P0-14 will only be activated when both PO-11 and PO-12 are set to

0.

® When P0-11, PO-12, PO-13, and P0O-14 are all set to 0, P0-92, P0-93, P0-94,
and P0-95 will be activated.

Calculation of Pulse Count per Revolution and Electronic Gear Ratio

step content explain
) Verify the reduction ratio n:m (where the servo motor rotates
Confirm the mechanical i
1 . . m turns and the load shaft rotates n turns), ball screw pitch,
specifications .
pulley diameter, etc.
2 | Verify encoder pulse count Confirm the encoder resolution of the servo motor used.
.. ) One pulse of the decision command controller corresponds to
3 | decision unit i )
the actual running distance or angle.
4 Instruction count for one | Calculate the command quantity N for one full rotation of the
rotation of the load shaft load shaft based on the decision unit.
Pulse Count M for One
. The number of command pulses for a full rotation of the
5 Revolution of Computer .
motor shaft is M = N/(m/n).
Shaft
Set the pulse count per | PO-11=M%10000
¢ | revotution (PO-11/P0-12) or | PO-12=M/10000 T
the electronic gear ratio | PO—13 Encoder Resolution Encoder Resolutionxm -
(P0-13/P0-14) / (P0-92~95) PO-14 M Nxn
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® In Step 6, the pulse count per revolution determines the activation priority.

When the pulse count per revolution exceeds the electronic gear ratio, the

system activates PO-13~P0-14 only if PO-11~P0-12 are all zero. In special

cases where the calculated pulse count per revolution is a decimal value, the

electronic gear ratio should be considered.

® When P0-13 and P0-14 exceed the preset range, reduce the electronic gear

ratio's numerator and denominator. If the ratio still exceeds the parameters after

reduction, activate the second gear ratio set (P0-92 ~ P0-95). The second gear

ratio only takes effect when PO-11 ~ 14=0.

® The DM6C series servo motor encoders offer resolution options of 524288
(19-bit) and 8388608 (23-bit).
® The command unit does not equate to machining precision. Refining the

command unit based on mechanical precision can enhance the servo's

positioning accuracy. For example, when using a lead screw, the mechanical

precision can reach 0.01mm. In this case, a 0.0lmm command unit is more

precise than a 0.1mm command unit.

Example of setting electronic gear

ball screw

circular truncated
cone

belt and pulley

Load

P0-11/P0-12

Step name Shaft P: Pitch Lowd et
|:| i / D:Pulley Diameter
1 Rotation = P / Command Unit T —— 1 Rotation = (r x Pulley Diameter) / Command Unit
Confirm the | Ball screw pitch 6mm 1 rotation per | The pulley diameter is
1 | mechanical Mechanical gear ratio: | 360 degrees, 1:3 | 100mm.
specifications 1:1 reduction ratio Reduction ratio: 1:2
Encod
Verify encoder | Encoder resolution: | o e.:r Encoder resolution:
2 resolution:
pulse count 131072 131072
131072
.. i 1 instruction  unit: | 1 instruction | 1 instruction unit:
3 decision unit .
0.001mm unit: 0.1 degree 0.02mm
Instruction  count
4 | for one rotation of | 6mm/0.001mm=6000 360/0.1=3600 314mm/0.02mm=15700
the load shaft
Pulse Count M for
: M=3600/(3/1)=1
5 | One Revolution of | M =6000/(1/1)=6000 200 M=15700/(2/1)=7850
Computer Shaft
Set th ber of
© e U 0T po_11=6000 PO-11=1200 PO-11=7850
6 | pulses per cycle
P0-12=0 P0-12=0 P0-12=0
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P0-13=131072
P0-14=7850
P0-13=131072 P0-13=131072 After reduction
set the gear ratio P0-14=6000 P0-14=1200 P0-13=65536
(P0O-13/P0-14)/(PO | After reduction After reduction P0-14=3925
-92~95) P0-13=8192 P0-13=8192 Convert to second gear
P0-14=375 P0-14=75 ratio
P0-92=5536 P0-93=6
P0-94=3925 P0-95=0

Method 2: Set the electronic gear ratio according to the CoE (CiA402) specifications for Object 608Fh
(Position Encoder Resolution), 6091h (Gear Ratio), and 6092h (Feed Constant).

The following section details the configuration of electronic gear ratios based on CoE (CiA402)
standards.
The relationship between user-defined units (instruction units) and internal units (pulses) is calculated

using the following equation.

Formula for calculating electronic gear ratios:

Postion encoder resclution=Gear ratio

Electronic gear ratio=
Feed constant

&08F: 01 (encoderincrements)
G08F: 02 (motorrevolutions)

Fosition encoder resclution =

é091: 01 (Motorrevolutions)
&091: 02 { Shaftrevolutions)

Fear ratio=

£092: 01 (Feed)
&092: 02 (Sheftrevolutions)
Position demand walue (6062h) =Electronic gear mtio=Fosition demand intemal value (60FCh)

Feed constant=

® The electronic gear ratio is effective in the range of 8000 to 1/1000.
m If a value outside the range saturates within the range, E-883 (abnormal operation
protection) occurs.
® (608Fh-01h (Encoder increments) is automatically set according to the encoder
resolution. The factory default value of 6092h-01h (Feed) is also determined
by the encoder resolution.
® The setting of electronic gear ratio is reflected by the following timing.

+  When the power supply is turned on
+ Communication establishment (ESM state Init—OP migration)

¢  When the origin reset is completed

¢  When the absolute multi-turn reset is performed

® This does not reflect changes in the set values of associated objects. Please
note.

+  For absolute mode initialization of position information during Init=Op, the
absolute encoder position value (pulse/unit) or electronic gear ratio must be set
within the range of-2"31 (-2147483648) to +2"31-1 (2147483647). Operations
outside this range cannot be guaranteed.
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o  Check the position range and gear ratio of the absolute encoder.
®  Use the electronic gear ratio setting in Cia402 protocol as much as possible.

® relevant parameter

Position encoder resolution (608Fh)

index . . data | Available OP-
subindex name unit scope . ... |PDO
of type [inquisitive mode
matrix|

Position encoder

- resolution

The encoder resolution is automatically set.

Highest sub-index - 2 Us o NO | ALL
00h supported
The number of subindexes for 608Fh.
Encoder increments Pulse 1~4294967|U32 o NO | ALL
01h 295
608Fh Represents the encoder movement amount. The value is automatically set by the
encoder resolution.
Motor revolutions 1~4294967|U32 o NO | ALL
r ( any 295
power-generating or]
02h power-driven

machine )

Indicates the motor rotation count. The value is fixed to 1.

This object defines the encoder resolution per motor rotation.
Position encoder resolution = Encoder increments (608Fh-01h) / Motor revolutions (608Fh-02h)

This object is automatically set based on the information read from the motor connected to the servo
driver.
Example: 17-bit/r encoder connection scenario

608Fh-01h (Encoder increments) = 130172
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608Fh-02h (Motor revolutions) =1

Position encoder resolution = 131072 /1 =131072

Gear ratio (6091h)
index| . . data -
subindex name unit scope accessibilityPDOJOP-mode
of type
matrix

Gear ratio - - - - - -

Set the gear ratio.

Highest sub-index - 2 U8 o NO| ALL
00h supported
The number of subindexes for 6091h.
olh Motor revolutions | Pulse |1~4294967295tU32| ™w | NO | ALL
6091h Set the motor rotation speed.
Shaft revolutions 1~4294967295[U32 ™w NO| ALL
r ( any
power-generating]
02h or power-driven
machine )

Set the axis rotation number.

This object defines the motor speed and the shaft speed after the gearbox output.
Gear ratio = Motor shaft revolutions (6091h-01h) / Driving shaft revolutions (6091h-02h)

Feed constant (6092h)

index| . . dataj e
subindex| name unit scope accessibilityPDO|OP-mode
of type
matrix

Feed constant - - - - _ -
Set the feed constant.

Highest sub-index

- 2 U8 ro NO| ALL
00h supported
The number of subindexes for 6092h.
ot Feed | command unit [1~4294967295U32 rw  |NO| ALL

6092h Set the feed amount.

r ( any

— t
Shaft revolutions PO e NN, 1704967205U320  rw  |NO| ALL

02h or power-driven

machine )

Set the axis rotation number.

This object represents the action amount of the gear box output shaft per rotation.
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Feed constant =Feed (6092h-01h) / Driving shaft revolutions (6092h-02h)

3) Instruction polarity (607Eh)Polarity

For position, speed, torque commands and their offsets, the polarity (motor rotation direction) can be set.

The DS5C2 series executes rotation direction setting according to the object polarity command (607Eh)
specified in CoE (CiA402). However, the object polarity command (607Eh) in CoE (CiA402) changes
with the rotation direction set by parameter P0-05. For example, when P0-05 is set to 1, the object word

607Eh in CiA402 becomes 0xEO0, allowing the driver to perform reverse motion. When P0-05 is set to 0,

the object word 607Eh becomes 0, and the driver returns to the default forward motion.

Furthermore, the object polarity instruction (607Eh) does not directly replace parameter P0-05 (rotation

direction setting). This applies when the CoE (CiA402) processing unit and motor control unit exchange

object data as specified in the table below.

index
of
matrix

subindex

data PDO | OP-mode

type

name unit | scope accessibility

607Eh

00h

Polarity - | 0~255 Us8 NO ALL

instruction polarity

Set the polarity of the position command, speed command, torque command,
position offset, speed offset (speed addition), torque offset (torque addition)
values from the object to the internal processing, and set the polarity of the
position feedback, speed feedback, torque feedback values from the internal
processing to the object.

Note: For this object, set the position, speed, and torque polarity to 0 (bit7-5=all
0) or 224 (bit7-5=all 1).

Actions under other settings cannot be guaranteed.

set value content

0 The signs of position, speed, and torque are not
reversed

224
Above
bit7: Position polarity

The signs of position, speed, and torque are reversed

Not supported (do not set)

0: No reversal 1: Reversal
bit6: speed polarity

0: No reversal 1: Reversal
bitS: Torque polarity

0: No reversal 1: Reversal
bit4-0: Reserved. Set to 0

Object <Directive-Setting Class>
-607Ah (Target position)
-60BOh (Position offset)

‘60FFh (Target velocity)
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‘60B1h (Velocity offset)
-6071h (Target torque set)

‘60B2h (Torque offset)
<Monitoring Category>

-6062h (Position demand value)

-6064h (Position Actual Value Position Feedback)
606Bh (Velocity demand value)

-606Ch (Velocity actual value speed feedback)
6074h (Torque demand)

-6077h (Torque actual value)

-6078h (Current actual value)

No symbol reversal: The motor rotates counterclockwise (CCW) when the command is in the forward
direction.

The symbol is reversed: the motor rotates clockwise (CW) when the command is in the forward
direction.

The rotation direction of the motor is defined as clockwise (CW) and counterclockwise (CCW) when
viewed from the load-side shaft end.

4) Initialization of absolute encoders

In position control mode, absolute encoders require no origin reset (except when used as incremental
encoders). After battery installation, the multi-turn data must be reset during the initial startup of the
device.

(1) Absolute data

The absolute encoder reads two types of data: single-turn data representing the motor's internal rotation
count per full revolution, and multi-turn data that increments with each rotation. The multi-turn data,
being an electrical count, requires battery backup. Both data types accumulate when the motor rotates
counterclockwise from the shaft end. An E-228 alarm (absolute encoder overflow protection) is
triggered when multi-turn data overflows.
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(2) Mapping absolute data to 32-bit data

The servo driver initializes position data. For a 23-bit encoder, single-turn data occupies 23 bits while
multi-turn data requires 16 bits, resulting in a synthesized position signal with 39-bit width. However,
the target value for position information is set to 32-bit width. The 6063h model exclusively uses the
lower 32 bits of absolute encoder data for position setting, reducing the valid bit length of multi-turn
data to 9 bits (eliminating the upper 7 bits of the 16-bit encoding). The 6064h model calculates position
information using the following formula, yielding a 32-bit width. Consequently, the valid bit length of
multi-turn data varies according to the electronic gear inverse transformation value.

607Eh (instruction polarity) | position information
6063h=M*217 +S

0 (CCW is positive) 6064h= (6063h x inverse transform value of electronic gear) +

607Ch

6063h=- (M*217 +S
224 scenario (CW is positive ( )

direction
) 6064h= (6063h x inverse electronic gear value) -607Ch

M: Multiple loops data
S: Single loop data

5) Position range limit (607Bh)

The DM6C series driver does not support wrap-around.
The infinite rotation mode operates internally as 607Bh-01h=80000000h and 607Bh-02h=7FFFFFFFh.
Modifying this object does not affect the rotation.

6) Return to original offset (607Ch) Home offset

Set the offset from the mechanical origin to the mechanical zero point. If set to 0, the mechanical origin
will coincide with the mechanical zero point. The origin offset can be set to a positive or negative
number, indicating a left or right deviation from the mechanical origin.

m The DM6C series driver does not support this parameter, so the modification is invalid.
The following describes the effects when this parameter is valid.

This object can be updated at any time, but the actual location information must be reflected through the
following time sequence.
®  When the power supply is turned on

®  When communication is established (ESM status is Init—OP migration)
®  When the origin reset is completed

Use the position under the specified time sequence as the reference to initialize the following objects.
®  When the origin position is detected

6063h (Actual internal position feedback) = 60FCh (Position demand internal value) = 0
6062h (Position demand value) = 6064h (Position actual value) = 607Ch (Home offset)

® [Initialization (preset) at a time other than when the origin position is detected
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6063h (Actual internal position feedback) = 60FCh (Required internal position value)
6062h (Position demand value) = 6064h (Position actual value)
=6063h (Position actual internal value) + 607Ch (Home offset)

m The above describes the situation of the electronic gear ratio 1:1 and the non-polar reversal.

Zero Hmoe
Position Position

Hmoe offset

Home offset definition

Home position: The index pulse position (origin position)

Zero position: In incremental systems, it equals 0 (either the position when power is applied, or the
position obtained by subtracting the Home offset from the index pulse detected in the HM).
Absolute system time = absolute encoder zero point position.

7.9.7 Overrun function in bus mode

leave
: the .| setting : come into
parameter meaning unit revise
factory scope force
setting
0: Direct alarm activation with
servo-based deceleration and shutdown;
P0-28.0 | 1:Alarm triggered upon deceleration 2 - 0~3 o 113/4/8/9|10
shutdown in 605Ah mode;
2: Do not use over-range

1) Prohibited status

® Scenario 1: When the servo is either enabled (non-moving) or disabled, and the reverse limit switch
is triggered, the panel displays 'NOT' to cancel the reverse limit signal, after which it returns to its
previous state.

® Scenario 2: When the servo is either enabled (non-moving) or disabled, and the forward limit switch
is triggered, the panel displays POT. The forward limit signal is canceled, and the panel returns to its
previous state.

® Scenario 3: When the servo is either enabled (non-moving) or disabled, and both the forward and
reverse limit switches are activated, the servo will trigger an E-261 error. If both limit signals are
cleared, the panel will revert to its previous state. If only one limit signal is cleared, the panel will
display the remaining signal. To restore the previous state, the remaining limit signal must also be
cleared.

2) Normal motion state

(1) Initial movement direction: left
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The initial movement direction is left. When the forward limit switch is triggered, the servo will
display E-261. If the forward limit switch is disabled first and the alarm is cleared afterward, the axis
returns to its non-enabled state, allowing both forward and reverse movement. However, if the alarm
is cleared first and the axis reverts to its non-enabled state while the panel still shows POT, the axis
remains restricted by the forward limit switch. To remove the forward overtravel prohibition, the

forward limit signal must be disabled.

Panel displays RU[ — ]

Panel displays E-261

Positive limit

«4— Negative direction Positive direction —»

3) Overtravel state

Set P0-28 to 1 (alarm, deceleration, and stop)

(1) The initial movement direction is left, and the out-of-range signal has not triggered an

out-of-position condition.
Scenario 1: The forward limit switch was not activated

The initial movement starts leftward. When the panel detects the rising edge of the reverse limit switch,
it changes from RUN to NOT, triggering reverse overtravel deceleration and stopping the shaft at the
switch. The servo then triggers E-260. To resolve this, clear the alarm and allow the shaft to move
forward. Upon detecting the falling edge of the reverse limit switch, the panel will switch back to RUN,
thereby lifting the reverse overtravel restriction.

Panel displays NOT

Panel displays - |
RUN

=" Panel displays E-260

Negative 1imil eo——

44— Negative direction Positive direction —pm»

Scenario 2: Before the shaft deceleration stops, the forward limit switch is triggered.
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The initial movement starts leftward. When the panel detects the rising edge of the reverse limit switch,
it changes from RUN to NOT, triggering the reverse overtravel deceleration stop. Before the shaft stops,
if the forward limit switch is triggered, the servo will display E-261. To clear the E-261 alarm, the
forward limit switch must be released; otherwise, the alarm remains. Subsequently, the shaft resumes
forward movement. Upon detecting the falling edge of the reverse limit switch, the panel switches from
NOT to RUN, thereby lifting the reverse overtravel prohibition.

e Pancl displays NOT, - —‘

Panel displays

—

Panel displays E-261

Yy

Negative limit

Positive limit

<« Negative direction Positive direction —p»

Scenario 3: The shaft stops at the negative limit switch and triggers the positive limit switch.

The initial movement direction is left. When the panel detects the rising edge of the reverse limit switch,
it changes from RUN to NOT, triggering the reverse overtravel deceleration stop. If the shaft stops at
the reverse limit switch, the servo will report E-260. Upon detecting the forward limit switch, the servo
will report E-261. To clear the E-261 alarm, the forward limit switch must be released; otherwise, the
alarm cannot be cleared. Subsequently, the shaft moves forward and detects the falling edge of the
reverse limit switch. The panel then changes from NOT to RUN, lifting the reverse overtravel

prohibition.

Panel displays
RUN

Panel displays E-261

e Panel displays NOT[

[ ]
L1

A\

e Pane] displays E-260

Negative limit

Positive limit

<« Negative direction Positive direction —pm

Scenario 4: During forward axial movement, the forward limit switch is triggered.

The initial movement direction is left. When the panel detects the rising edge of the reverse limit switch,
it changes from RUN to NOT, triggering the reverse overtravel deceleration stop. If the shaft stops at
the reverse limit switch, the servo will report E-260. After clearing the alarm and allowing the shaft to
move forward, the panel detects the forward limit switch. The servo then reports E-261. To clear the
E-261 alarm, the forward limit switch must be released; otherwise, the alarm will persist. Continuing
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forward movement causes the panel to detect the falling edge of the reverse limit switch, changing from
NOT to RUN, thereby lifting the reverse overtravel prohibition.

Panel displays NOT —
_ Panel displays L ]
RUN

Panel displays E-261

Panel displays E-260

Y

Negative limit

Positive 1imil ee—

-4— Negative direction Positive direction —»

(2) The initial movement direction is left, triggering the overtravel signal for out-of-range

detection.
Scenario 1: When offside occurs, the forward limit switch remains unactivated.

The initial movement direction is left. When the panel detects the rising edge of the reverse limit switch,
it changes from RUN to NOT, triggering the reverse overtravel deceleration stop. However, if the shaft
exceeds the limit switch, the falling edge of the reverse limit switch is triggered again, causing the shaft
to stop outside the limit. The servo will then report E-260. To resume normal shaft movement, the
alarm must be cleared. Upon re-detected edges of the reverse limit switch (rising/falling), the panel will

return to RUN, thereby lifting the reverse overtravel prohibition.

Panel displays N ; —
Panel displays ‘ !_I

RUN

. Panel displays E-261

\4

Negative limit

4— Negative direction Positive direction —m

Scenario 2: When offside occurs, the forward limit switch must be triggered before the shaft

deceleration stops completely.

The initial movement direction is left. When the panel detects the rising edge of the reverse limit switch,
it changes from RUN to NOT, triggering the reverse overtravel deceleration stop. However, the shaft
passes through the reverse limit switch, which then triggers its falling edge. Before the shaft stops, it
touches the forward limit switch. The servo will display E-261, requiring the forward limit switch to be
canceled to clear the E-261 alarm. Otherwise, the alarm cannot be cleared. The shaft then resumes
forward movement, touching both the rising and falling edges of the reverse limit switch again. Only
then does the panel change from NOT to RUN, lifting the reverse overtravel prohibition.
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e Panel displays NO'
Panel displays
RUN

=== Panel displays E-261

[ ]
—

Y

Negative limit

Positive 1imil eo—

44— Negative direction Positive direction —p»

Scenario 3: When in an offside position, the shaft stops and touches the forward limit switch.

The initial movement direction is left. When the panel detects the rising edge of the reverse limit switch,
it changes from RUN to NOT, triggering the reverse overtravel deceleration stop. However, as the shaft
passes the reverse limit switch, the falling edge of the reverse limit switch is triggered. Upon shaft
stoppage, the servo triggers E-260. At this point, the forward limit switch is activated, causing the servo
to report E-261. To clear the E-261 alarm, the forward limit switch must be deactivated; otherwise, the
alarm persists. The shaft then resumes forward movement, triggering the rising and falling edges of the
reverse limit switch again. Only then does the panel change from NOT to RUN, lifting the reverse

overtravel prohibition.

= Panel displays NOT
Panel displays
RUN

Panel displays E-261

e, Paniel displays E-260

Negative limit

Positive limit

44— Negative direction Positive direction —pm

Scenario 4: When in an offside position, contact the forward limit switch during axial forward

movement.

The initial movement direction is left. When the panel detects the rising edge of the reverse limit switch,
it changes from RUN to NOT, triggering the reverse overtravel deceleration stop. However, the shaft
crosses the reverse limit switch, which then triggers its falling edge. Upon shaft stoppage, the servo
reports E-260. After clearing the alarm and allowing the shaft to move forward, it contacts the forward
limit switch. The servo then reports E-261, requiring the forward limit switch to be canceled to clear the
E-261 alarm. Otherwise, the alarm persists. Continuing forward movement causes the shaft to contact
the reverse limit switch again, triggering both rising and falling edges. The panel then changes from
NOT to RUN, lifting the reverse overtravel prohibition.
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Panel displays
RUN

Negative limit

Positive limit

7.9.8 Remote I/O Function

® General Parameters

Panel displays NE'

Panel displays E-261

Panel displays E-260

[]

Y

—

«4— Negative direction

Positive direction — g

order
parameter
number

meaning

give
tacit
consent
to

setting

1 P5-72

Remote SI Input 1

0: Invalid

1: Input positive signal from SI1

2: Input positive signal from SI2

3: Input positive signal from SI3

10: Always set to valid

11: Input the inverse signal from SI1
12: Input the inverse signal from SI2
13: Input the inverse signal from SI3

2 P5-73

Remote SI Input 2

0: Invalid

1: Input positive signal from SI1

2: Input positive signal from SI2

3: Input positive signal from SI3

10: Always set to valid

11: Input the inverse signal from SI1
12: Input the inverse signal from SI2
13: Input the inverse signal from SI3

3 P5-74

Remote SI Input 3

0: Invalid

1: Input positive signal from SI1

2: Input positive signal from SI2

3: Input positive signal from SI3

10: Always set to valid

11: Input the inverse signal from SI1
12: Input the inverse signal from SI2
13: Input the inverse signal from SI3

4 P5-75

Remote SI Input 4

0: Invalid
1: Input positive signal from SI1
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order
number

parameter

meaning

give
tacit
consent
to

setting

2: Input positive signal from SI2

3: Input positive signal from SI3

10: Always set to valid

11: Input the inverse signal from SI1
12: Input the inverse signal from SI2
13: Input the inverse signal from SI3

P5-76

Remote SO Output 1

0: Do not output to terminal

1: Output positive signal from SO1

2: Send a positive signal for SO2 output
3: Send positive signal from SO3

11: Output the inverse signal from SO1
12: From SO2 output reverse signal

13: Output the reverse signal from SO3

P5-77

Remote SO Output 2

0: Do not output to terminal

1: Output positive signal from SO1

2: Send a positive signal for SO2 output
3: Send positive signal from SO3

11: Output the inverse signal from SO1
12: From SO2 output reverse signal

13: Output the reverse signal from SO3

P5-78

Remote SO Output 3

0: Do not output to terminal

1: Output positive signal from SO1

2: Send a positive signal for SO2 output
3: Send positive signal from SO3

11: Output the inverse signal from SO1
12: From SO2 output reverse signal

13: Output the reverse signal from SO3

® remote I/O related dictionary object

order
number

target

meaning

unit

explain

60FDh

Digital inputs

Bit0: N-OT signal

Bitl: P-OT signal

Bit2: SPDD signal

Bit3: Probe 1 signal
Bit4: Probe 2 signal
Bit5: Z Sign Output
Keep Bit6~Bitl5

Bit16: Remote SI Input 1
Bit17: Remote SI Input 2
Bit18: Remote SI Input 3

60FEh:01

Physical outputs

Bit0~Bit15 reserved
Bit16: Remote SO output 1
Bit17: Remote SO Output 2

274




DMG6C Series Servo Driver User Manual

order target meaning unit explain
number
Bit18: Remote SO Output 3
3 60Feh:02 Bit mask ) When using, set t'he co'rresponding
positions 1 to 18 of Bit16~Bit18

For details on 60FDh, please refer to Section 7.9.4 Digital Input (60FDh).
For details on 60FEh, please refer to Section 7.9.5 Digital Output (60FEh).

7.9.9 Cascading Alarm Function

The DM6C supports an external terminal emergency alarm function. When this function is enabled,

the driver will generate an alarm E-320 if the terminal signal is active. The driver can be used in series

by connecting the alarm output to the corresponding function terminal of the next driver, enabling

cascaded alarms.

Add new function parameter P5-68, which is set to 0 by default:

. factory . i come into
parameter meaning . unit Set range revise
setting force
Terminal emergenc at an . .
P5-68 geney 0 ; 00~ff Y immediately
alarm function time
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8. Object Dictionary Details

This chapter mainly introduces object dictionary area allocation, COE communication area, driver
profile area and so on.

8.1 Object Dictionary Area Allocation

All objects are configured in the object dictionary of each group through a 16-bit index configuration
address represented by a 4-digit hexadecimal.

The object dictionaries for CoE (CANopen over EtherCAT) specified in CiA402 and the DM6C series
are defined as follows:

CiA402 object dictionary Object Dictionary of DM6C Series
index of content index of matrix content
matrix

Data Type Area
0000h ~ OFFFh | Data Type Area 0000h ~ OFFFh
.. COE communication area
1000h ~ 1FFFh | COE communication area 1000h ~ 1FFFh
servo parameter area
2000h ~ 2FFFh
continue to have
3000h ~ 3FFFh
Manufacturer Custom
2000h ~ 5FFFh . :
Region continue to have
4000h ~ 4FFFh
continue to have
5000h ~ 5FFFh
Drive Profile Area
6000h ~ 6FFFh
6000h ~ 9FFFh | Profile region -
continue to have
7000h ~ 9FFFh
. continue to have
AO000h ~ FFFFh | continue to have A000h ~ FFFFh
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8.2 COE Communication Region (0x1000-0x1FFF)

8.2.1 List of objects

1) Device information object

index of subindex name
matrix
1000h 00h device class
1001h 00h Types of alarms that are currently occurring
1008h 00h device name
1009h 00h Hardware version
100Ah 00h software release
- Factory information
00h subindex number
01h manufacturer 1D
1018h
02h Product code
03h version number
04h serial number
2) RxPDO object mapping
index of subindex name
matrix
- RxPDO1 mapping object
00h The number of mapping objects supported by RxPDO1
01h First mapping object
02h Second mapping object
1600k 03h Third mapping onect .
04h The fourth mapping object
05h Fifth mapping object
18h The twenty-fourth mapping object
- RxPDO2 mapping object
00h The number of mapping objects supported by RxPDO2
01h First mapping object
02h Second mapping object
1601k 03h Third mapping ol'aj ect '
04h The fourth mapping object
05h Fifth mapping object
18h The twenty-fourth mapping object
1602h - RxPDO3 mapping object

277




DMBG6C Series Servo Driver User Manual

index of subindex name
matrix
00h The number of mapping objects supported by RxPDO3
01h First mapping object
02h Second mapping object
03h Third mapping object
04h The fourth mapping object
05h Fifth mapping object
18h The twenty-fourth mapping object
- RxPDO4 mapping object
00h The number of mapping objects supported by RxPDO4
01h First mapping object
02h Second mapping object
1603k 03h Third mapping on ect .
04h The fourth mapping object
05h Fifth mapping object
18h The twenty-fourth mapping object
3) TxPDO object mapping
index of subindex name
matrix
- TxPDO1-supported mapping objects
00h Number of mapped objects supported by TxPDO1
01h First mapping object
02h Second mapping object
LAOOK 03h Third mapping ol'aj ect '
04h The fourth mapping object
05h Fifth mapping object
18h The twenty-fourth mapping object
- TxPDO2-supported mapping objects
00h The number of mapping objects supported by TxPDO2
01h First mapping object
02h Second mapping object
LAOLR 03h Third mapping on ect .
04h The fourth mapping object
05h Fifth mapping object
18h The twenty-fourth mapping object
1A02h - TxPDO3-supported mapping objects
00h The number of mapping objects supported by TxPDO3
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index of subindex name
matrix
01h First mapping object
02h Second mapping object
03h Third mapping object
04h The fourth mapping object
05h Fifth mapping object
18h The twenty-fourth mapping object
- TxPDO4-supported mapping objects
00h The number of mapping objects supported by TxPDO4
01h First mapping object
02h Second mapping object
LAO3K 03h Third mapping ol'aj ect .
04h The fourth mapping object
05h Fifth mapping object
18h The twenty-fourth mapping object

4) PDO object allocation

index of subindex name
matrix
- RxPDO distribution
00h RxPDO allocation
01h Assigned RxPDO 1
1C12h .
02h Assigned RxPDO 2
03h Assigned RxPDO 3
04h Assigned RxPDO 4
- TxPDO distribution
00h TxPDO allocation count
01h Assigned TxPDO 1
1C13h -
02h Assigned TxPDO 2
03h Assigned TxPDO 3
04h Assigned TxPDO 4
5) PDO synchronous management channel
index of subindex
_ name
matrix
- Sync Manager 2 Synchronization Channel 2
00h Number of sub-objects
01h Sync mode
1C32h .
02h Cycle time
03h Shift time
04h Sync modes supported: Set supported sync types

279




DMBG6C Series Servo Driver User Manual

index of subindex
matrix fame
05h Minimum cycle time: The minimum value of the communication
cycle that can be set
06h Calculate and copy the time from SM2 event, SYNCO event to ESC
read completion time
08h Command (not supported)
09h Delay time (not supported)
Sync0 cycle time
0Ah The value in register 09A0h of the ESC is set when DC SYNCO
(1C32h-01h=02h). It is set to 0 otherwise.
0Bh Cycle time is too short (not supported)
0Ch SM event missed (not supported)
0Dh Shift time is too short (not supported)
OEh RxPDO toggle failed (not supported)
20h Sync error
- Sync Manager 3 Synchronization Channel 3
00h Number of sub-objects
01h Sync mode
02h Cycle time
03h Shift time
04h Sync modes supported: Set supported sync types
05h Minimum cycle time: The minimum value of the communication
cycle that can be set
06h Calculate and copy the time from SM2 event, SYNCO event to ESC
read completion time
1C33h
08h Command (not supported)
09h Delay time (not supported)
Sync0 cycle time
0Ah The value in register 09A0h of the ESC is set when DC SYNCO
(1C32h-01h=02h). It is set to 0 otherwise.
0Bh Cycle time is too short (not supported)
0Ch SM event missed (not supported)
0Dh Shift time is too short (not supported)
OEh RxPDO toggle failed (not supported)
20h Sync error

8.2.2 Equipment Information

This section describes the device information.

son
index | . data | Available Op-
index name scope C PDO
of of type | inquisitive mode
matrix :
matrix
1000h | 00h Divece type 0~4294967295 | U32 o NO All
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son
index | . data | Available Op-
index name scope D PDO
of of type | inquisitive mode
matrix :
matrix
Indicates the device type. For a servo driver, the value is fixed to 04020192h.
error register | 0~65535 | ule | o | TxPDO | All
Displays the type of alarm (status) occurring in the servo driver.
Display 0000h when no alarm occurs.
Do not show the warning.
Bit content
0
1
nonsupport
2
3
1001h | 00h
4 AL status code defines the alarm occurrence*1)
5 nonsupport
6 continue to have
7 AL status code undefined alarm occurred*2)
*1) The term "AL status code alarm" refers to communication-related anomalies in
EtherCAT, specifically codes E-800~7, E-810~7, and E-850~7.
*2) The term "AL status code undefined alarm" refers to EtherCAT
communication-related anomalies (E-880~7) and non-communication-related
anomalies.
Manufacturer Device Name | - | - | o | TxPDO | All
1008h | 00h ; ;
Displays the device name.
Manufacturer Hardware version | - | - | o | TxPDO | All
1009h | 00h - -
Indicates the hardware version.
00k Number of entries | 0~255 | U8 | o | TxPDO | All
Indicates the sub-index number of this object. The value is fixed to 04h.
olh vendor ID | 04294967295 [U32] ro | TxPDO| All
The manufacturer ID of EtherCAT. The value is fixed to 00000556h.
wo1sn| oz product code | 04294967295 |U32| ro | TxPDO| All
Indicates the product code. The value is 10305080h.
o3h Revision umber | 04294967295 |U32| ro | TxPDO| All
Indicates the product version number.
odh Divece type | 04294967295 |U32| ro | TxPDO| All
Indicates the product serial number. The value is 00000000h.

8.2.3 Synchronization Manager Communication Type (1CO00h)

The action mode assigned to each SyncManager is configured via the 1C00h object.

The value is fixed for the servo driver.

index
of
matrix

data |Available

subindex| name scope PDO | Op-mode

type [inquisitive
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index
of
matrix

data |Available

subindex| name scope PDO | Op-mode

type [inquisitive

1C00h

00h

Number of used sync manager 0~255 Us o TxPDO All
channels

Indicates the sub-index number of this object. The value is fixed to 04h.

01h

Communication type sync manager | 0~4 Us8 TxPDO All
ro
0

Set the purpose of Sync Manager 0.
0: Unused

1: Mailbox incoming (master — slave)
2: Mailbox sending (slave to master)

3: RxPDO (master — slave)

4: TxPDO (slave—master)

Since Sync Manager(0 uses Mailbox for receiving messages, the value is fixed to 1.

02h

Communication type sync manager] 0~4 Us o TxPDO All
1

Set the purpose of Sync Manager 1.
0: Unused

1: Mailbox incoming (master — slave)
2: Mailbox sending (slave to master)

3: RxPDO (master — slave)

4: TxPDO (slave—master)

Since Sync Manager] uses Mailbox for sending emails, the value is fixed at 2.

03h

Communication type sync manager | 0~4 Us8 o TxPDO All
2

Set the purpose of Sync Manager 2.
0: Unused

1: Mailbox incoming (master — slave)
2: Mailbox sending (slave to master)

3: RXPDO (master — slave)

4: TxPDO (slave—master)

Since Sync Manager2 employs Process Data Output (RxPDO), the value is fixed at 3.

04h

Communication type sync manager | 0~4 Us8 o TxPDO All
3

Set the purpose of Sync Manager 3.
0: Unused

1: Mailbox incoming (master — slave)
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index .
. data |Available
of [subindex| name scope .. PDO | Op-mode
) type [inquisitive
matrix
2: Mailbox sending (slave to master)
3: RxPDO (master — slave)
4: TxPDO (slave—master)
Since Sync Manager2 employs Process Data Output (RxPDO), the value is fixed at 4.
8.2.4 PDO Mapping

1) PDO allocation object (1C12h ~ 1C13h)

SyncManager assigns PDO mapping tables through object configuration from 1C12h to 1C13h.

1n(c)1§x subindex name scope data type | accessibility | PDO | Op-mode
matrix
00h Number of assigned PDOs 0~4 U8 ™w NO All
Indicates the sub-index number of this object.
olh Assigned RxPDO 1 | 1600h~1603h | Ul6 | rw |[NO| Al
Specify the RxPDO mapping object to use.
Assigned RxPDO2 | 1600h~1603h | Ul6 | rw |[NO| All
1C12h| 02h X . -
Specify the RxPDO mapping object to use.
- Assigned RxPDO3 | 1600h~1603h | Ul6 | rw |[NO| All
Specify the RxPDO mapping object to use.
odh Assigned RxPDO4 | 1600~1603 | Ul6 | rw |[NO| Al
Specify the RxPDO mapping object to use.
00h Number of assigned PDOs | 0~4 Us | ™w | NO | All
Indicates the sub-index number of this object. The value is fixed to 04h.
ot Assigned TXPDO 1 [1A00h~1A03h| U6 | w |[NO| Al
Specify the TxPDO mapping object.
Assigned TXPDO 2 [1A00h~1A03h| U6 | w |[NO| Al
1C13h| 02h : , :
Specify the TXPDO mapping object.
- Assigned TXPDO 3 |1A00n~1A03h| Ul6 | rw |[NO| Al
Specify the TXPDO mapping object.
odh Assigned TxPDO 4 [1A00h~1A03h| U6 | rw |[NO| Al
Specify the TXPDO mapping object.

The 1C12h and 1C13h sub-index 01h-04h can only be modified when the ESM status is PreOP and
sub-index 00h=0. In all other states, the port code (06010003h) is returned.
After the configuration change, the Sub index number using Sub index 00h is set, and the PDO

allocation object configuration is reflected by converting the ESM status to SafeOP.
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2) PDO mapping objects (1600h ~ 1603h,1A00h ~ 1A03h)

The table for PDO mapping can use objects from 1600h to 1603h for RxPDO and from 1A00h to
1A03h for TXxPDO. Sub-index 01h onward indicates information about the mapped application layer

objects.
index : o
of subindex name scope data type | accessibility | PDO | Op-mode
matrix
00h Number of entries 0~4294967295 Us ™w NO All
Indicates the sub-index number of this object.
Ist receive PDO 0~4294967295 U32 w NO All
mapped
olh Set the first mapping object.
bit
31 ...16 15 ...8 7 ...0
Index number | Subindex number bit length
2nd receive PDO 0~4294967295 U32 w NO All
02h mapped
The method is the same as for Subindex O1h.
3rd receive PDO 0~4294967295 U32 ™w NO All
03h mapped
1600k The setting method is the same as that of Sub-index 01h.
4th receive PDO 0~4294967295 U32 ™w NO All
04h mapped
The setting method is the same as that of Sub-index 01h.
Sth receive PDO 0~4294967295 U32 w NO All
05h mapped
The setting method is the same as that of Sub-index 01h.
6th receive PDO 0~4294967295 U32 ™w NO All
06h mapped
The setting method is the same as that of Sub-index 01h.
24th receive PDO 0~4294967295 U32 w NO All
18h mapped
The setting method is the same as that of Sub-index 01h.
1601h The specifications for PDO mapping 2, Sub-index, and other components are
) identical to those of 1600h.
1602h The specifications for PDO mapping 3, Sub-index, and other components are
) identical to those of 1600h.
1603h The specifications for PDO mapping 4, Sub-index, and other components are
) identical to those of 1600h.

Do not map duplicate objects. Changes to duplicate settings are not guaranteed.
The Sub-index 01h-18h (1600h-1603h) can only be modified when the ESM status is PreOP and
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Sub-index 00h=0. In all other states, the system returns the Abort Code (06010003h).
After the configuration change, the Sub index number using Sub index Oh is set, and the PDO mapping

object configuration is reflected by converting the ESM status to SafeOP.

index data
of . subindex name scope type accessibility | PDO | Op-mode
matrix
00h Number of entries 0~4294967295 | U8 ™w NO All
Indicates the sub-index number of this object.
Ist transmit PDO 0~4294967295 | U32 w NO All
mapped
olh Set the object for the first mapping.
bit
31 ...16 15 ...8 7 ..0
Index number | Subindex number bit length
2nd transmit PDO 0~4294967295 | U32 ™w NO All
02h mapped
The method is the same as for Subindex 01h.
3rd transmit PDO 0~4294967295 | U32 w NO All
03h mapped
LAOOK The setting method is the same as that of Sub-index O1h.
4th transmit PDO 0~4294967295 | U32 ™w NO All
04h mapped
The setting method is the same as that of Sub-index O1h.
Sth transmit PDO 0~4294967295 | U32 w NO All
05h mapped
The setting method is the same as that of Sub-index O1h.
6th transmit PDO 0~4294967295 | U32 ™w NO All
06h mapped
The setting method is the same as that of Sub-index 01h.
24th transmit PDO 0~4294967295 | U32 w NO All
18h mapped
The setting method is the same as that of Sub-index O1h.
1A01h The specifications for Transmit PDO mapping 2, Subindex, and other parameters
) are identical to those of 1600h.
1A02h The specifications for Transmit PDO mapping 3, Subindex, and other parameters
) are identical to those of 1600h.
1A03h The specifications for Transmit PDO mapping 4, Subindex, and other parameters
) are identical to those of 1600h.

Do not map duplicate objects.

No guarantee is provided for changes in the already repeated settings.
The Sub-index 01h-18h (1A00h-1A03h) can only be modified when the ESM status is PreOP and

Sub-index 00h=0.

Otherwise, the system returns an Abort Code (06010003h).
After the configuration change, the Sub index number using Sub index Oh is set, and the PDO mapping

object configuration is reflected by converting the ESM status to SafeOP.
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8.2.5 Synchronous Manager 2/3 (1C32h,1C33h)

The configuration of Sync Manager 2 is executed according to 1C32h (Sync Manager 2

synchronization).
The configuration of Sync Manager 3 is executed according to 1C33h (Sync Manager 3
synchronization).
Sync Manager 2 (1C32h)
index subindex name scope data accessibility | PDO | Op-mode
of type
matrix
00h Number of entries 0~20h Us 1o NO All
The Sub index number for this object. The value is fixed to 20h.
Synemode | 065535 | Ul6 | w | NO | Al
Set the Sync Manager 2 synchronization mode.
00h: FreeRun (not synchronized)
01h
0lh: SM2 (synchronized with SM 2 Event)
02h: DC SYNCO (synchronized with SyncO Event)
Cycletime | 0-4294967295 | U32 | rw | NO | Al
Set the Sync Manager period (in ns).
02h Select one of the following values: 1,000,000 (1ms), 2,000,000 (2ms), 4,000,000
(4ms), 8,000,000 (8ms), or 10,000,000 (10ms). Setting any other value will
trigger E-810 (Synchronization Cycle Setting Error Protection).
- Shifttime | 0~4294967295 | U32 | | NO | Al
1032 offset time
Sync modes 0~65535 Ul16 ro NO All
supported
Set supported sync types.
BITO: FreeRun mode is supported
0: Not supported; 1: FreeRun mode is supported
This servo driver is set to 1.
BIT1: SM synchronization mode supports
0: Not supported; 1: SM2 event synchronization is supported
04h This servo driver is set to 1.
BIT4-2: DC synchronization mode is supported
000b: Not supported
001b: DC sync0 event support
This servo driver is set to 001b.
BIT6-5: Output offset support
00b: Not supported
01b: Local clock offset support
This servo driver is set to 00Db.
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index subindex name scope data accessibility | PDO | Op-mode
of type
matrix
BIT15-7: Reserved
Minimum cycle 0~4294967295 | U32 ro NO All
05h time
The minimum value of the communication period that can be set.
Calc and copy time | 0~4294967295 | U32 | ro | NO | Al
06h From the SM2 event and SYNCO event to the ESC read completion time.
If the signal is off, this time can also be extended.
osh Command | 065535 | Ul6 | ro | NO | Al
nonsupport
- Delay time | 0~4294967295 | U32 | ro | NO | Al
nonsupport
Sync0 cycle time | 0~4294967295 | Ul6 | ro | NO | Al
0Ah When DC SYNCO (1C32h-01h=02h), the value in the ESC register 09A0h is set.
1C32 Set to 0 when DC SYNCO is not active.
Cycle time too 0~65535 Ule6 o NO All
0Bh small
nonsupport
och SM-event missed | 0~65535 | ule6 | ro | NO | All
nonsupport
0Dk Shift time too short | 0~65535 | ule6 | ro | NO | All
nonsupport
RxPDO toggle 0~65535 ul6 W NO All
OEh failed
nonsupport
20k Sync error 0~1 | BOOL | ro | NO | All
Sync error
This setting is a reference value and not a guarantee.
Sync Manager 3 (1C33h)
index : acces
of subind name scope data sibilit | PDO Op-
) ex type mode
matrix y
00k Number of entries 0~20h Us ro NO All
The Sub index number for this object. The value is fixed to 20h.
Sync mode | 065535 | ul6e | w | NO | an
1C33h Set the Sync Manager 3 synchronization mode.
O0lh | O0h: FreeRun (notsynchronized)
01h: SM2 (synchronized with SM 2 Event)
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index : acces
subind data e Op-
of name scope sibilit | PDO
) ex type mode
matrix y
02h: DC SYNCO (synchronized with SyncO Event)
Cycle time | 04294967295 | U32 | w | NO | Al
Set the Sync Manager period (in ns).
02h Select one of the following values: 1,000,000 (1ms), 2,000,000 (2ms), 4,000,000
(4ms), 8,000,000 (8ms), or 10,000,000 (10ms). Setting any other value will trigger
E-810 (Synchronization Cycle Setting Error Protection).
o3h Shift time | 0-4294967295 | U32 | rw | NO | Al
offset time
Sync modes supported | 0~65535 | Ul16 | o | NO | All
Set supported sync types.
BITO: FreeRun mode supports
0: Not supported; 1: FreeRun mode is supported
This servo driver is set to 1.
BIT1: SM synchronization mode supports
0: Not supported; 1: SM2 event synchronization is supported
This servo driver is set to 1.
04h BIT4-2: DC synchronization mode is supported
000b: Not supported
001b: DC sync0 event support
This servo driver is set to 001b.
BIT6-5: Output offset support
00b: Not supported
01b: Local clock offset support
This servo driver is set to 00b.
BIT15-7: Reserved
osh Minimum cycle time | 0~4294967295 | U32 | ro | NO | Al
The minimum value of the communication period that can be set.
Calc and copy time | 0~4294967295 | U32 | ro | NO | All
06h | From the SM2 event and SYNCO event to the completion of ESC reading.
If the signal is off, this time can also be extended.
osh Command | 065535 | U6 | 0o | NO | Al
nonsupport
- Delay time | 0-4294967295 | U32 | ro | NO | Al
nonsupport
1C33h -
0AL SyncO cycletime | 0~4294967295 | Ul6 | ro | NO | Al
The same value as 1C32h-0Ah.
0Bh Cycle time too small | 0~65535 | Ul16 | o | NO | All
nonsupport
oCh SM-event missed | 0~65535 | ule6 | ro | NO | All
nonsupport
DI Shift time tooshort |  0~65535 | Ul6 | o | NO | All
nonsupport
OEh | RxPDO toggle failed | 065535 | Ul6 | rw | NO | Al
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index : acces
subind data e Op-
of name scope sibilit | PDO
: ex type mode
matrix y
nonsupport
20h Sync error 0~1 | BOOL | o | NO All
Sync error

This setting is a reference value and not a guarantee.

® DC (SYNCO event synchronization)

Synchronization method feature

Use the time on the first axis as the

high-accuracy
reference.

Synchronize time information from

master site side.
other slaves

Compensation processing is required on the

The DC synchronous mode specifications for this servo driver are as follows:

Syncl
Ewvent

I 1032h: sub02h( cycletime) [rwl |
| Syncl cycle time [rwl

I
I
| o Caddress: 09A0h~09A43h) : / )
\ 1032k sublSh (Mintmmim cycle time) Erol
. ( ¥ ) Bl //
|II ! | - |
\ | -~ I
| ! 1C32h : subD3h ( shift time) [rw] | :
| From 3yncO to Input Latph : :
| - = o I
" v N |
\ | 7 |_| User shift imeThis product does not!
b Input Latch ' correspond (=0
|II :
|
[

\

3 From SYMCO to outputValid (fized for this |

I
product) |
|
|
I:—hl c—:l — Ctput Val:ld
]
I L L 1C32h: sub0%h  Delay time? [rol

1C32h: subléh {Cale and copy time? [rol

® SM2 (SM2 Event Synchronization)

1C33h lsub[lﬁh i Calc and copy time ) [rn]
1C032h: suh03h ( shift time) [rol

Synchronization method feature

Synchronize ~ with ~ RxPDO's | poor.
receipt time

The compensation accuracy for transmission delay is

The transmission time must be confirmed on the
master side (e.g., dedicated hardware).

The SM2 synchronous mode specifications for this servo driver are as follows:
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aMz

event
I

| 1C32h: sub02h { cycle time) Drad

el
|

10320 sub05h (Minimum cycle time) [ro ]___

1032k sub03h ( chift time) [rw]

I yd :
I pd I
From 32 to Input Lat L |
I|I - I
II| ’,,f . . . . :
\ ! -~ [} User shift ime This product does nu:t
| Input Latch | correspond (= 0) |
| : o 1C33h: mbiéh € Calc and copy time) [+o]
Li 1C32h: sub03h (shift tme) [rol ! |
% |_ From SM2 to outputiaid (fized for this |
product) :
|
- [
- b'q—l- h
I

~ Output Valid
|_ |
| 1C32h: sub09h (Delay time) [rol

1032k sub06h {Calc and copy ime) [rol
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8.3 Servo Parameter Area (0x2000~0x5FFF)

8.3.1 List of objects

Objects with 2000h to SFFFh are assigned servo parameters. (For detailed names of servo parameters,

refer to the appendix of this book.)

index of . index of .

. subindex name . subindex name
matrix matrix
2000h 00h P0-00 2500h 00h P5-00
2001h 00h P0-01 2501h 00h P5-01
2002h 00h P0-02 2502h 00h P5-02
2003h 00h P0-03 2503h 00h P5-03
205Fh 00h P0-95 2547h 00h P5-71
2100h 00h P1-00 2700h 00h P7-00
2101h 00h P1-01 2701h 00h P7-01
2102h 00h P1-02 2702h 00h P7-02
2103h 00h P1-03 2703h 00h P7-03
214Ah 00h P1-74 2715h 00h P7-21
2200h 00h P2-00 2800h 00h P8-00
2201h 00h P2-01 2801h 00h P8-01
2202h 00h P2-02 2802h 00h P8-02
2203h 00h P2-03 2803h 00h P8-03
2263h 00h P2-99 281Ah 00h P8-26
2300h 00h P3-00
2301h 00h P3-01
2302h 00h P3-02
2303h 00h P3-03
232Eh 00h P3-46
index of ind
n e)% © subindex name n e)% subindex name
matrix of matrix
3000h 00h U0-00 3100h 00h U1-00
3001h 00h U0-01 3101h 00h Ul1-01
3002h 00h U0-02
3061h 00h U0-97
ind f
n e)? © subindex name
matrix

291




DMBG6C Series Servo Driver User Manual

Mode switch deceleration time

4000h 00h F0-00
4106h 00h F1-06
m(()lFX subindex name unit data area data type | sign PDO
matrix
Encode Single Position -2147483648
5000h 00h Encoder single-turn position T | ~ 2147483647 132 ro TxPDO
Encode MultRevolutions -2147483648~
>001h 00h Encoder multi-turn position ) 2147483647 132 ro TxPDO
5002h 00h ModeSwitch Deceleration time i 0~65535 Ul6 w RxPDO

8.3.2 Object Overview

For example, the P1-04 parameter is assigned the EtherCAT code 2104h.
The P3-10 parameters specify an EtherCAT capacity of 230Ah.
12-15 bits: 2 indicates the servo parameter area. 12-15 bits: 2 indicates the servo parameter area.

8-11 bits: 0-F indicates the

8-11 bits: 0-F indicates the parameter group number in Group P.

parameter group number in Group P.

0-7 bits: 00-FF indicates the parameter under a specific group in the P group. 0-7 bits: 00-FF

indicates the parameter under a specific group in the P group.
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8.4 Profile region (0x6000~0x6FFF)

8.4.1 List of objects

index of matrix subindex name
603Fh 00h Abort connection option code
6040h 00h Control word
6041h 00h Status word
605Ah 00h Quick stop option code
605Bh 00h Shutdown option code
605Bh 00h Disable operation option code
605Bh 00h Halt option code
605Eh 00h Fault reaction option code
6060h 00h Mode of operation
6061h 00h Control mode display
6062h 00h Position demand value
6063h 00h Actual internal value position feedback
6064h 00h Position actual value position feedback
6065h 00h Following error window
6066h 00h Error timeout
6067h 00h Position window position reaches the threshold
6068h 00h Position window time: The time when the position arrives at
the window.
6069h 00h Actual value of the velocity sensor
606Bh 00h Velocity demand value; speed instruction
606Ch 00h Actual velocity value; speed feedback
606Dh 00h Velocity window: Speed reaches the threshold
606Eh 00h Velocity window time: The time it takes for a speed to reach a
certain threshold.
606Fh 00h Velocity threshold
6070h 00h Velocity threshold time
6071h 00h target torque
6072h 00h Maximum torque
6073h 00h Max current
6074h 00h torque demand
6075h 00h Rated current of the motor
6076h 00h Rated torque of the motor
6077h 00h torque feedback
6078h 00h Current actual value
6079h 00h DC link circuit voltage; bus voltage
607Ah 00h Target position
- Position range limit

607Bh 00h Nl'lmber .o.f entries _

01h Min position range limit

02h Max position range limit
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index of matrix subindex name
607Ch 00h Home offset
- Software position limit: Absolute position limit for software.
607Dh 00h Nl'm?ber of ent.ri.es _
01h Minimum position limit
02h Maximum position limit
606Eh 00h Polarity instruction polarity
607Fh 00h Maximum Profile Velocity
6080h 00h Maximum motor speed
6081h 00h Profile velocity
6083h 00h Profile acceleration
6084h 00h Profile deceleration
6085h 00h Quick stop deceleration
6086h 00h Motion profile type: Position trajectory planning type
6087h 00h Torque slope
6088h 00h Torque profile type
- Position encoder resolution
00h Number of entries
608Fh :
01h Encoder increment
02h Motor revolutions
- Gear ratio
00h Number of entries
6091h :
01h Motor revolutions
02h Shaft revolutions
- Constant Feed Constant
00h Number of entries
6092h
01h Feed
02h Shaft revolutions
6098h 00h Homing method Return to origin method
- Homing speeds; return to original speed
00h Number of entries
6099h - .
01h Speed during search for switch
02h Speed during the zero return process
609Ah 00h homing acceleration
60A3h 00h Profile jerk use
- profile jerk
60AdL 00h Numbef of entries -
01h Profile jerkl Profile jerk1
02h Profile jerk2 Profile jerk2
60B0h 00h Position offset feedforward
60B1h 00h velocity offset speed feedforward
60B2h 00h Torque offset feedforward
60B8h 00h touch probe function
60B%h 00h Touch probe status
60BAh 00h Touch probe pos1 positive value
60BBh 00h Touch probe pos1 negative value
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index of matrix subindex name
60BCh 00h Touch probe pos2 positive value
60BDh 00h Touch probe pos2 negative value
- Interpolation time period
00h Number of entries
60C2h . ;
01h Interpolation time period value
02h Interpolation time index
60C5h 00h Maximum acceleration
60C6h 00h Maximum deceleration
- Supported Homing method
00h Number of entries
60E3h 01h 1st supported Homing method Return to origin method 1
20h 32nd supported Homing method 32
60F2h 00h Positioning option code
60F4h 00h Follow error actual value
60FAh 00h control effect
60FCh 00h Position Demand Internal Value
60FDh 00h Digital inputs
- Digital outputs
00h Number of entries
60FEh :
01h Physical outputs
02 bit mask
60FFh 00h Target velocity
6502h 00h Supported drive modes

8.4.2 PDS (Power Drive Systems) Specifications

The PDS status transition of the servo driver's power control is defined as shown in the figure below,
based on user commands or abnormal detection.
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Power off or reset

Start

0 Afterthe control poweris
turned on (Auto skip 00

Mot ready to switch on
Cmitialization Unstatus )

l 1: Afterinitialization is complets

Saritched on
Disahls Disakle ({ Dieceleration processing -
. Servopreparationis
voltage: 12 veltage: 10 underaray Or

_..o

off )

Quick stop active
{Deceleration process

Servoendle deactivated

etiahle
undonway) [ ey T CHIFT B
operation
16 enahle .
Operation P Operation enahled T doddows
{ Servo start-up )
11 quick stop 9 disable woltage

{Auto skip 1)
S“_Fit':h on 15: fault reset
I Dnzahled - Fanlt
» CInitialization < i ¢ Alarm status )
completed status) I
Stutdown : 3 T: disable
voltage
Ready to switch on
(Manpower  |a——

_|.14: Deceleration
processing
completed { auto
skip2 )

Faultreaction active
{Deceleration process
underw ay )

13: error ooours

)

After migrating to Operation enabled, increase the time to over 100ms and enter the action command.

The table below outlines the PDS state transition events (transition conditions) and the actions during

the transition.

During PDS migration, the system performs state transition while establishing the handshake (using

6041h: Statusword to confirm the state change before sending the next migration command).

PDS change event movement
) . Automatic migration after
. Automatic migration after power-on or L
Auto skip 0 . power-on or application
application layer reset.
layer reset.
. e Communication is
Auto skip 1 Auto-transform after initialization. .
established.
Shut down The shutdown command is received. No special.
) When the power supply is ON, it receives )
Switch on No special.

the Switch on command.

Enable operation

The Enable
accepted.

operation command is

The drive function is active.
All previous set point data
has been cleared.

Disable operation

Enable the Disable operation command.

The drive function is invalid.
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PDS change

event

movement

Shutdown

When the power supply is ON, the system
receives a shutdown command.

The power supply is detected to be in the
OFF state.

No special.

Disable voltage

Disable the voltage command.

The scenario of receiving the Quick Stop
command.

The ESM state is the scenario where the
system transitions to Init during PreOP,
SafeOP, or OP.

No special.

Shutdown

The power supply is in the ON state when
receiving a Shutdown command.

The drive function is invalid

Disable voltage

Disable the voltage command.

The drive function is invalid

10

Disable voltage

Disable the voltage command.

The scenario of receiving the Quick Stop
command.

The ESM state refers to the scenario
where the system transitions to the Init
state during PreOP, SafeOP, or OP phases.

No special.

11

Quick stop

The situation where the Quick Stop
command is received.

Run the Quick Stop function.

12

Disable voltage

When the Quick stop selection code is set
to 1, 2, or 3, and the Quick stop action is
completed.

The Quick stop function is triggered when
the selected code is 5, 6, or 7, and upon
completion of the Quick stop action, upon
receiving the Disable voltage command.
The power supply is detected to be in the
OFF state.

The drive
disabled.

function is

13

Error occurs

Abnormal detection.

Execute the Fault reaction
function.

14

Auto skip 2

After the
reduction processing is completed, the

exception detection and

system will automatically migrate.

The drive function is invalid

15

Fault reset

When the fault causes are resolved, the
system receives a fault reset command.

No Fault condition exists.
Reset the Fault status.

16

Enable operation

The Quick Stop function activates when
the selected code is 5, 6, or 7, upon

receiving the Enable operation command.

Drive function is effective.

8.4.3 Control Word (6040h)

The PDS status transition and commands for the slave device (servo driver) are configured via the
6040h control word.

| subindex

name

scope |data type| accessibility |

PDO Op-mode
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index
of
matrix
Controlword | 0~65535 Ule6 ™w RxPDO All
Set control commands for servo drives, such as PDS state transitions.
bit information
15 | 14 | 13 [ 12 | 11 | 10 9 8
R oms
7 6 | 5 | 4 3 2 1 0
fr R €o gs ev so
6040h 00h r = reserved (not mapped) fr = fault reset r = reserved (not
mapped) fr = fault reset
oms = operation mode specific eo = enable operation
(The control mode depends on the bit) gs = quick stop (The
control mode depends on the bit) gs = quick stop
h = halt ev = enable voltage
h = halt ev = enable voltage
so = switch on
bits of the controlword
bit7 bit3 bit2 bitl bit0 PDS
Command X ;
Fault reset Enable quick Enable Switch change
operation stop voltage on
Shutdown 0 - 1 1 0
2, 6,8
Switch on 0 0 1 1 1 3
Switch on + Enable 0 1 1 1 1 3+4
operation
Enable operation 0 1 1 1 1
4, 16
Disable voltage 0 - - 0 -
7, 9, 10,
12
Quick stop 0 - 0 1 - 710, 11
Disable operation 0 0 1 1 1 5
Fault reset 0->1 - - - - 13

The bit logic of the quick stop instruction is valid when it is 0.
Please note to perform other bit logic and reverse operations.

When bit8 (halt) is set to 1, the motor will be decelerated and paused via the 605Dh (Halt selection
code).
After pausing, you must disable the restart action.
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bit9,6-4 (operation mode specific) :

This describes the changes in the OMS bit inherent to the control mode (Op-mode). (For details, refer to
the relevant section for each control mode.)

Op-mode Bit9 Bit6 Bit5 Bit4

pp change on set-point absolute /elative | change set immediately | new set-point

pv - - - -

tq - - - -

hm - - - start homing

csp - - - -

csv - - - -

cst - - - -

8.4.4 Status Word (6041h)

The PDS status transition and commands for the slave device (servo driver) are configured via the

6040h control word.
subindex name scope data type accessibilit PDO Op-mode
index y
of
matri
X
Statusword | 0~65535 ule o TxPDO All
Indicates the status of the servo driver.
bit information
15 14 13 12 11 10 9 8
r oms ila oms rm r
7 6 5 4 3 2 1 0
w sod gs ve f oe o) rsto
r = reserved (not mapped) w = warning r = reserved (not
mapped) w = warning
6041h 00h sod = switch on disabled
oms = operation mode specific gs = quick stop oms =
operation mode specific gs = quick stop
Control mode dependent bit: ve = voltage enabled Control
mode dependent bit: ve = voltage enabled
ila = internal limit active f = fault ila =
internal limit active f = fault
oe = operation enabled
rm = remote so = switched on
rm = remote so = switched on
rtso = ready to switch on

bit6,5,3-0 (switch on disabled/quick stop/fault/operation enabled/switched on/ready to switch on): This
bit indicates the PDS status. The following lists the states and their corresponding bits.

StatusWord PDS State
xxxx xxxx x0xx 0000 b Not ready to switch on Incomplete initialization status
xxXxX XxxX x1xx 0000 b Switch on disabled Initialization completed
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StatusWord PDS State
xxxx xxxx x01x 0001 b Ready to switch on Initialization completion status
xxxx xxxx x01x 0011 b Switched on Servo enable off / Servo ready
xxxx xxxx x01x 0111 b Operation enabled Enable servo
xxxx xxxx x00x 0111 b Quick stop active Stop now
xxxX xxxxX x0xx 1111 b Fault reaction active Abnormal (Alarm) Detection
xxxx xxxx x0xx 1000 b Fault Abnormal (Alarm) Status

When bit4 (voltage enabled) is set to 1, the power supply voltage is applied to PDS.

The bit5 (quick stop) signal: A value of 0 indicates the PDS has received a quick stop request. The logic
of the quick stop bit is active when the bit is at 0. Note that other bit logic operations and their inverse
actions should be executed accordingly.

When bit7 (warning) is set to 1, it indicates an ongoing warning. During this state, the PDS status
remains unchanged and the motor continues to operate.

When bit9 (remote) is 0 (local), it indicates the 6040 (Controlword) is unresponsive. When bit9 (remote)
is 1, it means the 6040 (Controlword) is responsive. The ESM status is set to 1 when transitioning to
PreOP or higher states.

bits 13,12, and 10 (operation mode specific): These indicate the OMS bit variations inherent to the
control mode. (For details, refer to the relevant sections for each control mode.)

Op-mode bitl3 bitl2 Bit10
pp following error set-point acknowledge target reached
pv - speed target reached
tq - - target reached
hm homing error homing attained target reached
csp following error drive follows command value -
csv - drive follows command value -
cst - drive follows command value -

bitl1 (internal limit active): The internal limit is triggered when the bitl1 (internal limit active) in the
6041h status word becomes 1.
bits 15 and 14 (reserved): These bits remain unused (fixed at 0).
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8.5 Control Mode Settings

8.5.1 Supported driving modes (6502h)

The servo driver can confirm the supported control mode according to 6502h.

index subinde accessibilit
of name scope data type PDO | Op-mode
matrix X J
Supported drive | 1104067205 | U32 ro  |TxPDO| Al
modes
Indicates the supported control mode (Mode of operation).
A value of 1 indicates the supported mode.
bit information
9 8
31...16 15...10
r r cst csv
0 0 1 1
7 6 5 3 2 1 0
csp r hm tq pv r PP
1 0 1 1 1 0 1
6502h | 00h
bit Mode of operation abbrevi | corre
ation | spon
ding
0 | Profile position mode PP YES
2 Profile Velocity Mode pv YES
3 Torque Profile Mode tq YES
5 Homing mode (origin reset position mode) hm YES
7 Cyclic synchronous position mode csp YES
8 Cyclic synchronous speed control mode csv YES
9 Cyclic synchronous torque mode cst YES
8.5.2 Control Mode (6060h)
The control mode is set through 6060h (control mode).
index |subindex name scope data type |accessibility| PDO Op-mode
of
matrix
6060h 00h Mode of operation | -128~127 18 ™w RxPDO All
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Set the control mode of servo driver.
Non-corresponding control mode is disabled.
bit Mode of operation abbreviation | corresponding
-128~-1 | Reserved - -
No mode changed/No mode
0 assigned ) )
No control mode change / No
control mode assignment
1 Profile position mode pp YES
3 Profile Velocity Mode pv YES
4 Torque Profile Mode tq YES
6 Homing mode (origin reset position hm YES
mode)
8 Cyclic synchronous position mode csp YES
Cyclic synchronous speed control
9 csv YES
mode
10 Cyclic synchronous torque mode cst YES
11~127 | Reserved - -

The 6060h (Modes of operation) control mode defaults to 0 (No mode change/no mode assigned). After

power-on, always set the appropriate control mode value. If both 6060h and 6061h settings are 0,

migrating the PDS status to Operation enabled will trigger E-881 (Control mode setting exception

protection).

If no control mode is set for 6060h, the E-881 (Control Mode Setting Abnormal Protection) will be

triggered.

When the initial state 6060h=0 (No mode assigned) is converted to a supported control mode (pp, pv, tq,
hm, CSP, CSV, CST), resetting 6060h=0 again as 'No mode changed' will prevent the control mode
switch from being executed (the previous control mode will be maintained).

8.5.3 Current Control Mode (6061h)

The servo driver's internal control mode is confirmed via the 6061h (Modes of operation display). After

configuring 6060h (Modes of operation), verify through testing whether the target action is feasible.

son
index | . acces
index data o Op-mod
of name scope sibilit PDO
. of type e
matrix : y
matr1
X
Mode of operation display -128~127 I8 o TxPDO All
Indicates the current control mode.
abbre | corre
c061h | oon bit Mode of operation viatio spon
n ding
-128~-1 | Reserved - -
0 No mode changed/No mode assigned
No control mode change / No control mode
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assignment
1 Profile position mode pp YES
3 Profile Velocity Mode pv YES
4 Torque Profile Mode tq YES
6 Homing mode (origin reset position mode) hm | YES
Cyclic synchronous position mode
8 o . csp | YES
Cycle Synchronization Position Control Mode
Cyclic synchronous velocity mode
9 o csv | YES
(Cycle synchronization speed control mode)
10 Cyclic synchronous torque mode cst YES
11~127 | Reserved - -
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9. Adjustment of servo gain

9.1 Overview of Servo Gain Adjustment

9.1.1 Overview and Process

Servo driver needs to drive the motor as fast and accurate as possible to follow the command from the
upper computer or the internal setting. In order to meet this requirement, the servo gain must be
adjusted properly.

The following is the basic workflow for gain adjustment. Adjust according to the current machine

status and operating conditions.
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9.1.2 Differences between several adjustments

The adjustment methods are divided into adaptive and self-adjusting, with their control algorithms

and parameters being independent. The self-adjusting mode includes three functions: fast adjustment,

automatic adjustment, and manual adjustment. These three functions share the same core principle but

differ in implementation methods. For details, refer to the corresponding sections.

Adjustment
method

classify

controlling

parameter

rigidity

reactive mode

The main relevant control

parameters

self-adaption

autoadaptation

P2-01.0=1

centre

150ms level

P2-05 Adaptive Speed Loop
Gain

P2-10 adaptive speed loop
integration

P2-11 adaptive position loop
gain

P2-07 Adaptive Inertia Ratio
Gain of P2-08 adaptive
velocity observer

P2-12 Adaptive Stability

and Maximum Inertia Ratio

self-tuning

rapid
adjustment

self-correcting

hand

regulation

P2-01.0=0

Gao

10-50ms

Gao

10ms level

Gao

parameterized

P0-07 First Inertia Ratio
P1-00 speed loop gain
P1-01 Velocity loop integral
P1-02 position loop gain
P2-35 torque command
filter time constant 1

P2-49 model loop gain
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9.2 Estimation of Rotational Inertia

9.2.1 Overview

The rotational inertia estimation is the function of driving the internal automatic operation (through
forward and reverse rotation) of the driver to estimate the rotational inertia of the load during
operation.

The ratio of the load inertia to the motor inertia is the reference parameter for the gain adjustment, and

it must be set to the correct value.

) factory ) . come into
parameter meaning . unit Set range revise
setting force
. . . at any . .
P0-07 first inertia ratio 200 % 0~ 50000 p immediately
ime

9.2.2 Notes

Cases where the inertia cannot be inferred

® Mechanical system can only run in one direction.

Inertial estimation is prone to failure in certain situations

The load has too large rotational inertia.
The operating range is narrow, with a stroke of less than 0.5 turns.

The moment of inertia changes greatly in the running process.

The mechanical rigidity is low, and the vibration is produced when the inertia is presumed.

Inertial estimation considerations

® The device can rotate in both directions within the set range. Check the movement range or
direction, and ensure the load operates within the safe travel distance.

® [f the system runs with jitter when the default parameters are used to estimate inertia, it indicates
that the current load inertia is too large. You can also set the initial inertia to about twice the
current value and run the process again under a higher load.

® The maximum recognition limit for the drive's inertia ratio is S00x (parameter upper limit: 50000).
If the estimated inertia ratio is exactly 50000, it means the limit has been reached and the drive

cannot be used. Replace the motor with a rotor that has a higher inertia ratio.

Other notes

® Inertia switching is not supported. The second inertia ratio is invalid.
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9.2.3 Operating Tools

software.

The tool to deduce the load moment of inertia is the driver panel and XinJeServo upper computer

Tools Restriction
drive panel The driver firmware requires version 4200 or later
XinJeServo Host Computer Software All versions of the host software support

m The driver firmware version is displayed in U2-07.

9.2.4 Operating Procedures

1. Step of estimating the inertia of the drive panel

1. Parameter configuration

) factory . ) come into
parameter meaning . unit Set range revise
setting force
. . . at
1nertia conﬁguratlon . .
P2-15 100 0.01 turn 1~300 any | immediately
stroke ]
time
Inertia Identification ‘
a
and Self-adjusting ) .
P2-17 ) 0 rpm 0~ 65535 any | immediately
Maximum Speed of ]
time
Internal Command
. . . at
Initial inertia ratio for . .
P2-18 . o . ) 500 % 1~20000 any | immediately
inertia identification t'
ime

The recommended operating speed for P2-17 is 500rpm or higher. If the command speed is too low,

the inertia ratio may be misidentified.
2. Inertia identification execution

Before inertial identification, use the F1-00 point movement function to confirm the servo rotation
direction. The initial direction of servo operation is determined by INC or DEC when inertial
identification begins.

If the servo jitter is under the adaptive default parameters, switch to the adaptive large inertia mode
(P2-03.3=1) first to ensure the basic smooth operation of the servo before the inertia identification!

The servo enters the FO-07 parameter display in BB mode:

Press and hold the ENTER key to enable the servo. The panel displays:

Press the INC key to run forward or the DEC key to run backward (choose one). The display will
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show:

When the system initiates under P0-05=0 (initial positive direction), a short press of INC first triggers
forward rotation followed by reverse rotation, while a short press of DEC reverses first then forwards.
Upon successful inertia identification, the system displays the load-inertia ratio after several
forward/reverse cycles and automatically writes it to PO-07. If the identification fails, an error code is
displayed. Pressing the STA/ESC keys briefly terminates the panel's inertia identification operation.

® Panel inertia identification error alarm

error code meaning Possible reasons and solutions

(@D The initial inertia is too small; in the adaptive mode, switch to

the large inertia mode P2-03.3=1; in the self-adjusting mode, the
initial inertia of inertia identification is P2-18, and adjust to the
current 2 times.

Ere-1 motor torque
saturation @ The maximum speed is too high (P2-17), but it is recommended
not to drop below 500 rpm, as an excessively low speed would result

1n inaccurate inertia ratio identification.

(® The torque limit is too small (P3-28/29).

@® The maximum speed limit is too low (P2-17), but it is

recommended not to set it below 500 rpm, as an excessively low
command speed may result in inaccurate inertia ratio identification.

(@ The presumed inertia travel is too small. It is recommended that
The calculated
Err-2 inertia value has | the minimum P2-15 inertia travel should not be less than 50 (0.5
a large error circle). Too small travel will result in inaccurate identification of the

pushed inertia.

(® The friction of the mechanism is too big;

@The overtravel has occurred.

(D The presumed inertia travel is too small. It is recommended that
Internal  travel

Err-3 calculation error | the minimum P2-15 inertia travel should not be less than 50 (0.5
in the drive circle). Too small travel will result in inaccurate identification of the

push-out inertia.

(D During torque-inertia identification, the system should operate in

Location . .
) ) PI control mode. The configuration was mistakenly changed to P
Err-4 integration ) ] ]
control. Please verify whether the P5-21 proportional action
feature used ) ) ) . ] ) ]
command is enabled. When this function is activated, it will

automatically switch to P/PI control, which may trigger the Err-4
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error code meaning Possible reasons and solutions
alarm during inertia push execution.
@ The motor's load and inertia are significantly mismatched,
preventing the driver from accurately estimating inertia. Consider
replacing the motor with one that matches the inertia requirements,
or manually increase P0-07 (though this won't enable inertia
identification).
(® The inertia of the shaft is estimated. The inertia identification
should be carried out under load.
@ Power line phase sequence is incorrect. Check the power line
phase sequence and wiring.
Unrestrained
Vibration in
Err-5 Inertial Unhandleable vibration occurred
Identification
Process
(@D The enable function is activated. P5-20 can be initially set to 0.
The drive is not
Err-6 . . . . .
in bb mode (@ The driver alarm will appear. Press ESC to exit the setting
interface and check for alarms.
The driver
alarm  occurs ) ) . .
duri h The driver triggers an alarm. Press ESC to exit the configuration
urin e .
Err-7 ) rt'g interface and check the alarm code. Resolve the alarm before
inertia . o N
) ) . proceeding with inertia estimation.
identification
process

2. XinJeServo Presumed Inertia Step

1. On the XinJeServo main menu screen, select [Self-Adjust].

- Self-updating

. 1. Set the Limit Position 2 fnto-tuning Setting 3. Auto—tuning Automatieally |
| Stepl- Select travel configwation, cenfiguwre the trip

Stepl-1

Fuazes el

(HaTyeanE T3ans B0l

Limit Positon Speed: 100 =

b |

Enable

o J1):4

o 0K

FY

500
e}

OE
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2. Select [Point Motion Configuration] or [Manual Setting] to configure the inertia estimation travel.

| 1. Set the Limit Position 2 Anto—tuning Setting 3. Auto—tuning Automatically |

Stepl— Select travel configuration, configure the trip

CHES
2 Stepl—l
| A |
| Ej Hunber of stroke cwcles: [1.00 2.
1 E Stepl-2 r
RS
Il |2 Movement direction: ) Forward |

() Reverse

[u):4
i [0 g i
1 T [1on = b
1 oF. U
i L
3. Set the configuration interface.
-'. Self-updating ) X. !

= -

1 1. Set the Linit Fosition

3. Auto—tuning Automatically |
Step3 — Inertia setting

Inertia Status:  Inertia identification
| Initial inertia: 500 H i
T Max Speed: 1000 I
| | Speed Loop Gain: [300 z |

1 0K |

Ho instruction auto—tuningine inertia identification)

Rapid positioninz(control overshoot)
Load Type Serew

1000

OE

i |

1 1. Set the Limit Position 2. Aute—tuning Setting 3 Auto—tuning Autematically

| Step3 — Inertia =zstting

Inertia Status: Marmal setting v
Tnertia setting: 500 =
Max Speed jron
- Tips ®

Hfication)

0K

® If the self-adjustment interface is closed directly, the driver will only
configure the inertia ratio parameter.
® For detailed instructions on using XinJeServo's estimated inertia, refer to the

XinJeServo help documentation.
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9.3 Quick Adjustment

9.3.1 Overview

To perform quick adjustment, set the load inertia first. If the inertia is mismatched, an oscillation

alarm will occur. The gain parameters for quick adjustment are in self-tuning mode.

9.3.2 Quick adjustment steps

1. Estimate the load inertia using either the driver panel or XinJeServo's host software, as specified in
Section 9.2 for rotational inertia estimation.

2. Disable adaptive mode and set P2-01.0 to 0;

3. Set the required rigidity level P0-04.

m P2-01.0 is the rightmost digit of the P2-01 parameter, as shown below:

P2-01=n.0010
P2-01.0

9.3.3 The gain parameters corresponding to the rigid level

The rigidity level should be set based on actual load conditions. A higher P0-04 value indicates greater
servo gain. If vibration occurs during the increase of rigidity level, further increases should be avoided.
However, if vibration is eliminated through vibration suppression, additional increases may be
attempted. The following recommended rigidity levels for specific loads are provided for reference
only.

Supports three rigid level types selected via P6-00.0:
® P6-00.0 = 0: Standard mode [Default]

Rigidity level P0-04, associated with four parameters: P1-00, P1-01, P1-02, and P2-35.
® P6-00.0 = 1: Positioning mode, also known as soft mode

By implementing gain switching while maintaining responsiveness, the system achieves minimal
overshoot at positioning completion. The rigid level P0-04 involves seven parameters: P1-00, P1-01,
P1-02, P2-35, P1-05, P1-06, and P1-07, with P1-14 set to 0x00A1l to enforce mandatory gain
switching.

® P6-00.0 = 2: Quick positioning mode

Enable the model loop and disturbance observer Dob, with rigidity level P0-04 and five parameters:
P1-00, P1-01, P1-02, P2-35, and P2-49. Force binding for P2-00.0 and P2-41 in the disturbance
observer Dob, and P2-47.0 and P2-49 in the model loop.
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B Standard rigid grade table (P6-00.0=0)

. . integral of velocity . . torque cqmmand
rigidity class speed loop gain . position loop gain filtering
PO-04 P1-00 fime constant P1-02 Time constant 1
P1-01
P2-35

0 15 50000 24 1326
1 20 39789 32 995
2 25 31831 40 796
3 30 26526 48 663
4 35 22736 56 568
5 45 17684 72 442
6 60 13263 96 332
7 75 10610 120 265
8 90 8842 144 221
9 110 7234 176 181
10 140 5684 224 142
11 180 4421 288 111
12 250 3183 400 80
13 300 2653 480 66
14 350 2274 560 57
15 400 1989 640 50
16 500 1592 800 40
17 600 1326 960 33
18 750 1061 1200 27
19 900 884 1440 22
20 1150 692 1840 17
21 1400 568 2240 14
22 1700 468 2720 12
23 2100 379 3360 9
24 2500 318 4000 8
25 2800 284 4480 7
26 3100 257 4960 6
27 3400 234 5440 6
28 3700 215 5920 5
29 4000 199 6400 5
30 4500 177 7200 5
31 5000 159 8000 5
32 5500 145 8800 3
33 6000 133 9600 3
34 6500 123 10400 3
35 7000 114 11200 0
36 7500 106 12000 0
37 8000 100 12800 0
38 8500 94 13600 0
39 9000 88 14400 0
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. . torque command
o . integral of velocity . . )
rigidity class speed loop gain . position loop gain filtering
time constant .
P0-04 P1-00 P1-02 Time constant 1
P1-01
P2-35
40 9500 84 15200 0
41 10000 80 16000 0
B Rigid grade table for positioning mode (P6-00.0=1)
) Filtering time
o speed integral of L second second speed second
rigidity . position constant of . ..
loop velocity . speed loop | loop integral | position
grade . . loop gain torque . ) .
gamn | time constant gain time constant | loop gain
P0-04 P1-02 | command 1/2
P1-00 P1-01 P1-05 P1-06 P1-07
P2-35/P2-36
0 15 50000 24 1326 15 51200 40
1 20 39789 32 995 20 51200 48
2 25 31831 40 796 25 51200 56
3 30 26526 48 663 30 51200 72
4 35 22736 56 568 35 51200 96
5 45 17684 72 442 45 51200 120
6 60 13263 96 332 60 51200 144
7 75 10610 120 265 75 51200 176
8 90 8842 144 221 90 51200 224
9 110 7234 176 181 110 51200 288
10 140 5684 224 142 140 51200 400
11 180 4421 288 111 180 51200 480
12 250 3183 400 80 250 51200 560
13 300 2653 480 66 300 51200 640
14 350 2274 560 57 350 51200 800
15 400 1989 640 50 400 51200 960
16 500 1592 800 40 500 51200 1200
17 600 1326 960 33 600 51200 1440
18 750 1061 1200 27 750 51200 1840
19 900 884 1440 22 900 51200 2240
20 1150 692 1840 17 1150 51200 2720
21 1400 568 2240 14 1400 51200 3360
22 1700 468 2720 12 1700 51200 4000
23 2100 379 3360 9 2100 51200 4480
24 2500 318 4000 8 2500 51200 4960
25 2800 284 4480 7 2800 51200 5440
26 3100 257 4960 6 3100 51200 5920
27 3400 234 5440 6 3400 51200 6400
28 3700 215 5920 5 3700 51200 7200
29 4000 199 6400 5 4000 51200 8000
30 4500 177 7200 5 4500 51200 8000
31 5000 160 8000 5 5000 51200 8000
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. Filtering time
o speed integral of . second second speed second
rigidity ) position constant of ) .
loop velocity . speed loop | loop integral | position
grade i . loop gain torque i . :
gain | time constant gain time constant | loop gain
P0-04 P1-02 | command 1/2
P1-00 P1-01 P1-05 P1-06 P1-07
P2-35/P2-36
32 5500 145 8800 3 5500 51200 8000
33 6000 133 9600 3 6000 51200 8000
34 6500 123 10400 3 6500 51200 8000
35 7000 114 11200 0 7000 51200 8000
36 7500 106 12000 0 7500 51200 8000
37 8000 100 12800 0 8000 51200 8000
38 8500 94 13600 0 8500 51200 8000
39 9000 88 14400 0 9000 51200 8000
40 9500 84 15200 0 9500 51200 8000
41 10000 80 16000 0 10000 51200 8000
B Quick Location Mode Rigid Grade Table (P6-00.0=2)
. . .. Torque
rigidity speed loop Integral Time position loop model loop
) ) command filter )
class gain Constant P1-01 gain . gain
) time constant
P0-04 P1-00 for Velocity Loop P1-02 P2-49
P2-35
0 71 50000 24 20 24
1 80 39789 32 20 32
2 89 31831 40 20 40
3 100 26526 48 20 48
4 112 22736 56 20 56
5 125 17684 72 20 72
6 140 13263 96 20 96
7 157 10610 120 20 120
8 176 8842 144 20 144
9 198 7234 176 20 176
10 221 5684 224 20 224
11 248 4421 288 20 288
12 278 3183 400 20 400
13 311 2653 480 20 480
14 349 2274 560 20 560
15 390 1989 640 20 640
16 437 1592 800 20 800
17 490 1326 960 20 960
18 549 1061 1200 20 1200
19 615 884 1440 20 1440
20 689 692 1840 20 1840
21 771 568 2240 20 2240
22 864 468 2720 20 2720
23 968 379 3360 20 3360
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rigidity speed loop Integral Time position loop Torque model loop
class gain Constant P1-01 gain co.mmand filter gain
PO-04 P1-00 | for Velocity Loop |  P1-02 ime constant P2-49
P2-35
24 1084 318 4000 8 4000
25 1214 284 4480 7 4480
26 1360 257 4960 6 4960
27 1523 234 5440 6 5440
28 1705 215 5920 5 5920
29 1910 199 6400 5 6400
30 2139 177 7200 5 7200
31 2396 160 8000 5 8000
32 2684 145 8800 3 -
33 3006 133 9600 3 -
34 3367 211 10400 3 -
35 3771 189 11200 0 -
36 4223 168 12000 0 -
37 4730 150 12800 0 -
38 5298 134 13600 0 -
39 5934 107 14400 0 -
40 6646 95 15200 0 -
41 6646 95 16000 0 -
9.3.4 Notes

® The gain parameters corresponding to the rigid level can be adjusted independently in the fast
adjustment mode.

® The Quick Adjustment mode defaults to a rigid level. If the gain does not meet mechanical
requirements, adjust it gradually.

® In order to ensure stability, the model ring gain is given small in low rigidity level, and the value
of this parameter can be increased separately when high response is required.

®  To quickly address vibration issues, adjust the torque command filter P2-35. If ineffective, perform
mechanical characteristic analysis and set the relevant notch parameters (refer to Section 9.7
Vibration Suppression).
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9.4 Automatic Adjustment

9.4.1 Overview

Automatic adjustment is divided into internal instruction self-adjustment and external instruction
self-adjustment.

Automatic adjustment (internal command self-adjustment) is a function where the servo unit
automatically operates (forward and reverse reciprocating motion) without commands from the upper
device, adjusting according to mechanical characteristics during operation.

Automatic adjustment (external command self-adjustment) is a function that automatically optimizes

the operation based on commands from the higher-level device.

Auto-adjustments are as follows:

® load moment of inertia

Gain parameters (velocity loop, position loop, model loop gain)
®  Filter (notch filter, torque command filter)

9.4.2 Notes

When adjustments cannot be made

® Mechanical system can only run in one direction.

Conditions in which adjustments are likely to fail

® The load has too large rotational inertia;

® The moment of inertia changes greatly in the running process;

® The low mechanical rigidity causes vibration during operation, and the detection and positioning
fail.

® The running distance is small, within 0.5 circles.

Preparation work before setting

Use location mode;
The drive is in BB mode.
The drive has no alarm.

The coordination between the number of pulses per revolution and the width of the completed

positioning is reasonable.

9.4.3 Operating Tools

Both internal and external command self-adjustment can be performed through the driver panel and

XinJeServo upper computer software.

set mode Tools Restriction
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internal instruction self | XinJeServo Host Computer All versions of the host software

adjustment Software support

external command auto . All DM6C driver inverter modules
. drive panel

setting support

m The driver firmware version is displayed in U2-07.

9.4.4 Internal instructions for self-adjustment operation steps

1. Self-adjustment steps for the drive panel

1. Perform inertia identification by following the driver panel estimation procedure in step 9.2.4 of
rotational inertia estimation.

2. Enter the parameter FO-09 to display 'iat-'.

3. Press and hold the ENTER key, the panel will display 'iat--', indicating the servo is now enabled.

4. Press and hold INC or DEC to activate the adjustment mode, where the panel displays 'tune' with a
flashing indicator.

5. The driver automatically sends pulse commands internally. If the setup is successful, it displays 'done’

and flashes.

6. Press and hold the STA/ESC keys to exit the internal command auto-adjustment.

revert to the original gain settings. If calibration fails, always reinitialize the driver before

m During the calibration process, a short press of STA/ESC will terminate the operation and
attempting it again.

®  Self-tuning process panel error alarm

error code meaning Possible reasons

The inertia ratio is too large; the mechanism
Err-1 Failed to find the optimal gain is too weak

Ensure the trip has no over-trip or alarm
Err-2 Excessive range/alarm during self-tuning | before resetting

The drive is not in the "bb" state when
Err-6 the operation is performed. Check the current status of the drive

Err-7 The driver generates an alarm during the | The drive has an alarm
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calibration process.

2. XinJeServo self-tuning procedure

1. On the XinJeServo main menu screen, select [Self-Adjust].
2. Select [Point Motion Configuration] or [Manual Setting] to configure the inertia estimation travel.
- Self-updating N - a X. 1

=
. 1. Set the Limit Fosition 2. guto—tuning Setting 3. Auto—tuning Autematically |

Stepl— Select travel configwration, configure the trip |

(=R 1
i Stepl-l I
B
IES !
E"’ = Humber of stroke eveles: |1.00 2
| | E' "’?'_ L
o
Fl (& "%: Stepl-2 r
g-
1 Movement direction: © Forward |

[D Reversze

1 0K

! . E00 - L

i [1o0 : |

| . |

H L
3. Set the configuration interface.

[ self-updating X1

=

1 1. Set the Limit Positioen ;2. Aute—tuning Setting: 3 Auto—tuning hutomatically |

Step? — Inertia setting L
Inertia Status: Manmal setting o [

| Inertia setting: 500 5 I
1 Max Speed: 1000 +
0K L

tepd — Tuning parameter confisuwration
s tepd Tuning paramete 1L1guratior

Ho instruction auto—tu.ning(no inertia identification)

1 Mode Setting: Rapid positioning(control avershoot)
| Load Type Serew
Max Speed: 1000

0K

4. Click [Confirm] to start the inertia calculation.
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=
1. Set the Limit Fosition 2. Aute—tuning Setting 3. Aute—tuning Automatically
Stepd — Imertia setting |

Tnertia Status: Manual =zetting b
Inertia setting: 500 5
Max Speed: e
- Tips *

o Manual settings completed! [ E:

par|
g Method: H| ification) i
Sorew |
Mo Sead: 1000
oK |
5. Setting parameters.
- Self-updating b o |

=
. 1. Set the Limit Position 2. Auto—tuning Setting 3 Auto—tuning Automatically |

‘ atepd — Inertia setting [

| Inertia Status Marual zetting I
§ | Inertia setting: (200 = +
B apss cspaed 1000 i
{ 0K L

Stepd — Tuning parameter configuration

| Setting Methed: Ho instruction auto—tuning(ne inertia identification) - i
| Mode Setting:  |Rapid pesitioning(contral sversheot) R |
| Load Type: Hovay =l |
: Max Speed: 1000
0K |
adjustment explain
method
soft Apply a soft gain adjustment. In addition to gain adjustment, the notch filter is
automatically adjusted.
quick Adjusts for positioning purposes. In addition to gain adjustment, it automatically
positioning adjusts the model loop gain and notch filter.
quick In the purpose of positioning, the adjustment focuses on avoiding overshoot. In
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positioning addition to gain adjustment, the model loop gain and notch filter are automatically
(overshoot adjusted.
control)
rigidity class explain
locking-in The adjustment is suitable for the lower rigidity mechanism such as the
range on synchronous belt mechanism.
synchronization
lead screw Adjust for high-rigidity mechanisms such as ball screw mechanisms. Select this
type if no corresponding mechanism is available.
fixed joint The adjustment is suitable for rigid body system and other rigid mechanism.

6. Start the adjustment.

[FR self-updsting x
=
1. Set the L_im:'lt Fosition 2. Auto—tuning Setting | 3. Auto—tuning hutomatically:
B Default Parameter Auto—tuning Start Quit
Status Register Current State Update Parameter VYalue
-autna_:—'bun'i’ia_g;-x?c-_ag@ PO-07
F1-01
F1-0Z2
Fi-10
Fi-11
Fi-12
P1-33
Fz-00.0
Fz-00.1
Fz-00.2
Pe-00.3
7. Wait for the adjustment to complete.
il. Seif-updating X 1

1. Set the Limit Position 2. Auto—tuning Setting 3 Anto-tuning Automatically

f:‘; Default Farameter Anto—tuning Start

Status Register Current State Update Farameter Walue

'-au\t:wi}—'bunﬁ\_g: age Wait for confiz. .. BO0
Tips bl il
805

1180

o Auto-tuning success

320



DMBG6C Series Servo Driver User Manual

9.4.5 External Command Self-Adjustment Operation Steps

1. Self-adjustment steps for the drive panel

1. Perform inertia identification by following the driver panel estimation procedure in step 9.2.4 of
rotational inertia estimation.
2. When entering parameter F0-08, the system displays Eat- (External Reference Auto-tuning);

3. Press and hold the ENTER key. If the enable function is not enabled, the panel will display 'Son'
and flash, then wait for the enable function to activate. If the enable function is already enabled,
skip this step.

4. Activate the servo, the panel displays 'tune' with a flashing indicator, and the system enters the
calibration phase.

5. The upper device initiates pulse command transmission. Upon successful calibration, it displays
'done' with a flashing indicator.

6. Press and hold the STA/ESC keys to exit the external command auto-adjustment.

During the calibration process, a short press of STA/ESC will terminate the operation
and revert to the original gain settings.

®  Seclf-tuning process panel error alarm

error code meaning Possible reasons

. ) . The inertia ratio is too large; the
Err-1 Failed to find the optimal gain ..
mechanism is too weak

(D During the self-adjustment process, an

Ensure the trip has no over-trip or
over-range or alarm occurred. )
alarm before resetting

Err-2
@  External command setting/vibration | Confirm that enabling is not disabled
during the setup process
suppression mode: Servo is enabled during & PP
the setting process
Err-3 Current non-position control mode Set the location mode to auto-adjust
Set P2-01.0 to O before performin
Err-4 Adaptive feature is not turned off . P &
self-tuning

The driver generates an alarm during the )
Err-7 . . The drive has an alarm.
calibration process.

Err-8 The positioning signal is unstable The command interval is too short

2. XinJeServo self-tuning procedure

1. In the XinJeServo main menu, select [Self-Adjust].
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Self-updating *
1. Zet the Limit Position 2 Auto—tuning Setting 3. Auto—tuning Automatically
Stepl— Select travel configwration, configure the trip
=2 Stepl-t
1 - :

B.ig Limit Fositon Speed: 100 v Enable
o E'“ tepl
o
2
e E o 0K
g
o
2
1 0 0K L
o
| B m i
-afe
o 500 =
o [1o0
0K

2. Select [Point Motion Configuration] or [Manual Setting] to configure the inertia estimation travel.

Self-updating x

1. Set the Limit Position 2 Auto—tuning Setting 3. Auto—tuning Automaticallw

Stepl— Select travel configwration, configowre the trip

= Stepl-1
S -
2 Humber of stroke ecweles: [1.00 4
g__ Stepl-2
g r
Movement direction: O Forward

() Reverse

1 0K £

500 =
[toa
0K
3. Set the configuration interface;
Self-updating x

1. Set the Limit Position 2. Auto—tuning Setting 3, Auto—tuning Automatically
Step3 — Inertia setting

Inertia Status: Marnal setting w
Tnertia setting: 200 T
Max Speed: 1000

Ho instruction auto—tu.ning(no inertia identification) E
Rapid positioning(control overshoot)

Sorew

1000

)4
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4. Click [Confirm] to start calculating the presumed inertia;

fic ]

1. Set the Limit Position £ Aute—tuning Setting 3. Aute—tuninz hutomatically

Stepld

| Inertia Status:

— Imertia setting

Inertia identification

Initial inertia; 20 =
Max Speed: e
Tips X

Speed Loop Gain: |

|

5. Set the parameters;

Inertia identification success! 0K
Inertia value: 39
1ng pay
1 [ £ication)
& : 1
Serew — —
M 100
0K
Self-updating X

1. et the Limit Fositien 2. Auto—tuning Setting 3. Auto—tuning Automatieslly

Manual setting

500

1000

OF

Stepd — Tuning parameter configuration

Setting Method: Instruction suto—tuningine inertia identification) v
Mode Setting: Rapid positioning(control overshoot) e
Load Type: S v
0K
adjustment explain
method
soft Apply a soft gain adjustment. In addition to gain adjustment, the notch filter is
automatically adjusted.
quick Adjusts for positioning purposes. In addition to gain adjustment, it automatically
positioning adjusts the model loop gain and notch filter.
quick In the purpose of positioning, the adjustment focuses on avoiding overshoot. In
positioning addition to gain adjustment, the model loop gain and notch filter are automatically
(overshoot adjusted.
control)
rigidity class explain
locking-in Adjustment for the lower rigidity mechanism such as synchronous belt mechanism
range on
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synchronization

Adjust for high-rigidity mechanisms such as ball screw mechanisms. If no

lead screw . L . .
corresponding mechanism is available, select this type.

fixed joint Adjustment Suitable for Rigid System and Other Rigid Mechanism

6. Start the adjustment process;

(TR Seif-updating X
1. Set the L_imit Position 2. Auto—tuning Setting 3. Auto—tuning Automatically
@ Default Farameter Auto—tuning Start Quit

Status Register Current State LUpdate Parameter Walue

auto-tuning stage. PO-07
F1-00
P01
F1-02
Fl1-10
Fi-11
Fi-12
F1-33
Fz-00.0
Fz-00.1
Fz-00.2
P2-00.3

7. After enabling the servo, click OK.

Seif-updating X

1. Set the Limit Position 2. fute—tuning Setting 3. Aute—tuning Autematically

@ Default Faramater Auto—tuning Start

Status Register Current State Update Parameter Value
e&tnﬁmﬁg“ﬁ‘bﬁg&. Wait for config .. BO-07 ;EDEI

Tips

o Please enable first, then click ok!

P2-00.1 o
P2-00. 2 0
P2-00. 3 1

8. The upper device initiates pulse command transmission and awaits the completion of calibration.
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[ self-updating pod
=
1. Set the L_imit Position 2. Auto—tuning Setting 3 Auto—tuning Automatically
@ Default Faramater Auto—tuning Start
Status Register Current State | Update Parameter Walue
Lgut.nz&mﬁgcﬁggf« [po-07
F1-00
F1-01
F1-02
F1-10
Fi-11
F1-12
F1-33
F2-00.0
F2-00.1
F2-00. 2
F2-00.3

9. Complete the adjustment and click OK.

{TH seif-updating % |
1. Set the Limit Fosition Z. Auto—tuning Setting 3. Auto—tuning Autematically
[ Default Farameter Auto—tuning Start

Status Register Current State Update Parameter Walue
gm'zﬂw%grasjﬁ% Wait for config .. FI-07 39
2399
Tips X e
P10z 3598
o Auto-tuning success F1-10 ]
i3 el 1 =]
P1-12 0
133 2000
F2-00.0 I
r2-00.1 0
r2-00.2 1]
P2-00.3 1

9.4.6 Relevant parameters

The following parameters may be modified during automatic adjustment. Do not change them

manually.
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The effect of the numerical
parameter name para@eter value on the gain after the
attribute . . .
adjustment is finished
P0-07 first inertia ratio
P1-00 first speed loop gain
P1-01 first speed loop integral time constant
P1-02 first position loop gain
P2-00.0 | perturbation observer switch
P2-01.0 | adaptive mode switch
P2-35 Torque command filter time constant 1
P2-41 perturbation observer gain
P2-47.0 | model loop switch
P2-49 model loop gain
P2-55 model speed feedforward gain
P2-60.0 | active vibration suppression switch
P2-61 active vibration damping frequency
P2-62 active vibration damping gain
P2-63 active vibration damping gain
P2-64 Active vibration suppression filter time performance have
1 parameter
Active vibration suppression filtering
P2-65 .
time 2
P2-66 The second group uses active vibration
damping and damping techniques.
P67 The second group has an active
vibration suppression frequency.
P2-69.0 | first notch switch
P2-69.1 | second notch switch
P2-71 first notch frequency
P2-72 first notch attenuation
P2-73 first notch bandwidth
P2-74 second notch frequency
P2-75 second notch attenuation
P2-76 second notch bandwidth
P17 Inertia Identification and Self-adjusting
Maximum Speed of Internal Command
P2-86 fixed point motion mode set
P2-87 minimum limit of set motion configuration not have
P2-88 Maximum limit of the set motion parameter
P2-89 maximum speed of the set motion
P2-90 set acceleration and deceleration time

m P2-60 ~ P2-63 are automatically adjusted during the self-tuning process and cannot be

modified manually by users, as manual adjustments may cause system instability.
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9.5 Manual adjustment

9.5.1 Overview

Position Speed
contru:ilnnp cortrol loop
I I
e
impulsbefehl: welocity IEervn maotor
+ ; Fosion |, opeed [orgue
gL | Dewarun » loopgain tllmr—* control wrdt —»  comrmand » Coiggtnit —'p(/h—nl\]
: ’—’ pamiE Kp KT filtering T | [ e
|
I : Current loop I !
I - I |
! I eed tin; ! !
1| position : i g Il f”'p“\]
| loop e — | 41 l'\ﬁ_/
i i
Upper-lesel | encoder
equitenent
-, Ll
sErV 0 Ut
Position control (model loop off) control block diagram
i hefehl r
mps Model
loog
Speed Torgque
feedfonrard Feedforarard
Posdtion Apeed
contrgl oo cotitrgl loogp
! el Cify| \J N
! . i 8 oto
! o Posifion eel Torque ! er"im '
i * | Dieviation . 1o ; [ 2N 2 . A ¥+ | Cunent )
> e 3 op gain T conto] urt comrand T - el Tht hj/;
o g P55 Ep g B _filte ring TF T
i
1 : Churrent 1oop :
! I
J ! eed 1o !
\| Position | Fpees loop T
i loop P I o/
i
Upper-lesel Encoder
equupmnent Serva
- - -

Position control (enable model loop) control block diagram

The servo unit consists of three feedback loops (from inner to outer: current loop, speed loop, position
loop). The inner loop requires higher responsiveness. Failure to adhere to this principle may result in
reduced responsiveness or vibration. The current loop parameters are fixed values that ensure

adequate responsiveness, eliminating the need for user adjustment.
Use manual adjustment in the following situations:

When the desired effect cannot be achieved through rapid gain adjustment

When automatic gain adjustment fails to achieve the desired effect
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9.5.2 Example of adjustment steps

If the self-adjustment is selected in the gentle mode (P2-02.0=1) in the position mode, the model loop
function is turned off; the position loop gain is invalid in the speed mode.

Improve response time

1. Decrease the torque command filter time constant (P2-35)

2. Boost the speed loop gain (P1-00)

3. Reduce the integral time parameter of the speed loop (P1-01)
4. Enhance the position loop gain (P1-02)

5. Improving the model loop gain (P2-49)

Reduce response, prevent vibration and overshoot

1. Reduce the speed loop gain (P1-00)

2. Increase the integral time constant of the speed loop (P1-01)
3. Reduce the position loop gain (P1-02)

4. Increase the torque command filter time constant (P2-35)

5. Reduce the model loop gain (P2-49)

9.5.3 Adjusted gain parameters

The gain parameters to be adjusted are generally:
P1-00 Speed loop gain

P1-01 Integral Time Constant of Speed Loop
P1-02 Position loop gain

P2-35 Torque command filter time constant
P2-49 model loop gain

® speed loop gain

When the speed loop is slow, it will be a delay element of the outer position loop, and the overshoot
or the vibration of the speed command will occur. Therefore, in the range that the mechanical system

does not vibrate, the larger the set value is, the more stable and responsive the servo system is.

. factory ) . come into
parameter meaning . unit Set range revise
setting force
. at any . .
P1-00 speed loop gain 300 0.1Hz 10 ~ 20000 . immediately
ime

® integral time constant of velocity loop

In order to make the servo system respond to the small input, the speed loop contains an integral
element. Because the integral element is a delay element for the servo system, when the time constant
is set too large, overshoot will occur or the positioning time will be prolonged, and the responsiveness
will be reduced.

The speed loop gain and the speed loop integral time constant satisfy the following relation:

P1-00 x P1-01 = 636620
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. factory . . come into
parameter meaning . unit Set range revise
setting force
integral time constant at any ) .
P1-01 ) 2653 0.01ms 15~51200 . immediately
of velocity loop time

® position loop gain

When the model loop is invalid (P2-47.0=0), the responsiveness of the servo unit's position loop is
determined by the position loop gain. The higher the position loop gain, the more responsive it is, and
the shorter the positioning time. Generally, the position loop gain should not be increased beyond the
range of the natural frequencies of the mechanical system. Therefore, to set a higher position loop

gain, the rigidity of the machine must be increased, and the natural frequencies of the machine must

be raised.
) factory ) . come into
parameter meaning . unit Set range revise
setting force
.- . at any . .
P1-02 position loop gain 480 0.1/s 10 ~ 20000 " immediately
ime

® torque command filter time constant

If the machine vibrates due to servo drive, adjusting the torque command filter time parameter may
eliminate the vibration. A smaller value enables better responsiveness, but it is limited by the
machine's condition. When vibration occurs, reduce this parameter. The recommended adjustment

range is 10 to 150.

. factory . ) come into
parameter meaning ) unit Set range revise
setting force
Torque command filter at any . .
P2-35 ] 66 0.0Ilms | 0~ 65535 . immediately
time constant 1 time
Torque command filter at any ) .
P2-36 ] 100 0.0lms | 0~65535 . immediately
time constant 2 time

When the first set of gain parameters is used, P2-35 takes effect; when the second set is
used, P2-36 takes effect.

® model loop gain

When the model loop is active (P2-47.0=1), the responsiveness of the servo system is determined by
the model loop gain. If the model loop gain is increased, the responsiveness increases and the
positioning time is reduced. In this case, the responsiveness of the servo system depends on this

parameter, not P1-02 (position loop gain). The model loop gain is only effective for the position

mode.
) factory . ) come into
parameter meaning . unit Set range revise
setting force
. at any . .
P2-49 model loop gain 480 0.1Hz 10 ~ 20000 . immediately
ime
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9.6 Adaptive adjustments

9.6.1 Overview

Adaptive function is the function that can get stable response by automatic adjustment no matter the

machine type and load fluctuation.

9.6.2 Notes

® When the servo unit is installed on the machine, it may emit a brief sound during initial startup. This

is due to the automatic notch filter setup, not a malfunction. The sound will not occur during

subsequent startups.

® The motor may vibrate when operating beyond its allowable load inertia. Adjust the adaptive

parameters to match the current load inertia.

® To ensure safety in adaptive operations, enable adaptive functions with emergency stop or shutdown

capabilities available at any time.

9.6.3 Operating Procedures

Factory settings are adaptive and effective without modifying other parameters. The adaptive effect is

controlled by the following parameters.

) factory ) come into
parameter meaning . revise
setting force
n.ooo0 adaptive shutdown
Power on
P2-01 n.ooo0 servo bb .
) again
n.oool Open automatically

9.6.4 Inertial Mode and Related Parameters

The adaptive default setting is set to low inertia mode. If the load inertia significantly exceeds the

motor's allowable load inertia (e.g., 60 times the inertia of a 60 motor), you can activate the adaptive

high inertia mode.

) factory ) come into
parameter meaning . revise
setting force
n.0o000 adaptive small inertia mode
Power on
P2-03 n.0ooo servo bb )
) L again
n.looo adaptive large inertia mode
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. factory . come into
parameter meaning ) revise
setting force
. . Power on
P2-05 adaptive speed loop gain 400 servo bb )
again
. . . . Power on
P2-10 adaptive velocity loop integration 500 servo bb )
again
. o . Power on
P2-11 adaptive position loop gain 100 servo bb .
again
. . . Power on
P2-07 adaptive inertia ratio 0 servo bb )
again
. . . Power on
P2-08 Gain of adaptive velocity observer 60 servo bb )
again
. - . o . Power on
P2-12 adaptive stability maximum inertia ratio 30 servo bb .
again
Adaptive control of motor rotor inertia Power on
P2-16 . 100 servo bb .
coefficient again
adaptive control bandwidth Change Instantly
P2-19 50 . .
anytime effective
Gain of adaptive large inertia mode speed Power on
P6-05 200 servo bb )
loop again
. . . . . . Power on
P6-07 adaptive large inertia mode inertia ratio 50 servo bb )
again
Gain of adaptive large inertia mode speed Power on
P6-08 40 servo bb )
observer again
Adaptive Large Inertia Mode Stabilization Power on
P6-12 ) ) ] ) 50 servo bb )
with Maximum Inertia Ratio again

9.6.5 Recommended Inertia Ratio Parameters

Adaptive default parameters only ensure stable operation of the load under a certain moment of
inertia. If the load has a large moment of inertia, some parameters still need to be adjusted. The

recommended parameters are as follows (all modified parameters are based on the default settings).

motor . .
base Inertia parameter
Within 20 times the
inertia Adaptive small inertia mode (default)
20 to 30 times the
inertia Change P2-08 to 50 and P2-12 to 40
40~90 30 to 40 times the
engine inertia Change P2-08 to 50, P2-12 to 40, and P2-07 to 10
base 40 to 50 times the
inertia Change P2-08 to 50, P2-12 to 40, and P2-07 to 30
50 to 80 times the | Switch to adaptive high-inertia mode or adjust P2-08=40,
inertia P2-12=50, P2-07=50
110/130 | Within 10 times the
Engine inertia Adaptive small inertia mode (default)
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motor . ]
nertia parameter
base
Base 10 to 15 times the
inertia Change P2-08 to 50 and P2-12 to 40
15 to 20 times the | Switch to adaptive high-inertia mode or adjust P2-08=40,
inertia P2-12=50, P2-07=50
Within 5 times the
inertia Adaptive small inertia mode (default)
180 and -
5 to 10 times the
above . .
b inertia Change P2-08 to 50 and P2-12 to 40
ase
10 to 20 times the | Switch to adaptive high-inertia mode or adjust P2-08=40,
inertia P2-12=50, P2-07=50

(D

but the responsiveness will be worse.

The parameters with large inertia can still carry the load with small inertia, for example,
the parameters with 50 times inertia are used in the mechanism with 20 times load inertia,

9.6.6 Effects of adaptive correlation parameters

Reference
parameter . ]
. . Windows tilt
small inertia / name ] effect
. . default Section
large inertia
range
. i Reducing the value improves
Gain of Velocity . . .
. ) inertia capacity but decreases
P2-05/P6-05 Loop in Adaptive | 400/200 200 ~ 400 . o
Mod responsiveness, significantly
ode
affecting responsiveness.
The increase of the inertia
Load Inertia capacity can be greatly improved,
P2-07/P6-07 Ratio in 0/50 0~200 and the response is not affected,
Adaptive Mode but the excessive increase is easy
to produce oscillation.
velocity observer Reducing P2-08 while increasing
P2-08/P6-08 . 60/40 30~ 60 .
gain P2-12 can significantly enhance
Adaptive Mode the inertia carrying capacity, but it
Stabilization will reduce responsiveness, which
P2-12/P6-12 . . 30/50 30 ~ 60 . .
with  Maximum has a significant impact on
Inertia Ratio responsiveness.
Adaptive mode
speed loop . .
P2-10 . . 500 200 or more | Adjust as needed, usually increase
integral time
coefficient
Adaptive mode Adjust as needed to increase
P2-11 position loop 100 50~200 | response speed and decrease
gain coefficient response time
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Reference
parameter . .
. ) Windows tilt
small inertia / name ) effect
. . default Section
large inertia
range
Inertia Increase the servo rigidity and
Coefficient  of enhance the anti-disturbance
P2-16 Rotor in 100 100 ~200 | capability to solve the operation
Adaptive Mode jitter.
Motor
Increasing the magnitude slightly
) enhances the inertia capacity with
adaptive control . .
P2-19 . 50~70 40 ~ 80 minimal impact on
bandwidth . .
responsiveness, serving as an
auxiliary parameter.

9.6.7 Adaptive parameters that become invalid when their validity period expires

The parameters that become invalid when the adaptive function is effective (P2-01.0=1) are shown in

the following table:

project parameter Parameter name

P1-00 first speed loop gain
P1-05 second speed loop gain
P1-01 first speed loop integral time constant
P1-06 second speed loop integral time constant

) P1-02 first position loop gain

gain class .. .

P1-07 second position loop gain
P2-49 model loop gain
P0-07 first inertia ratio
P0-08 second moment of inertia ratio
P5-36 I-Sel Inertial Ratio Switching

333



DMBG6C Series Servo Driver User Manual

9.7 Vibration Suppression

9.7.1 Overview

Mechanical system has a certain resonance frequency, when the servo gain is increased, it may
produce continuous vibration near the mechanical resonance frequency, generally in 400Hz~1000Hz,
which leads to the gain can not be increased further, the vibration can be eliminated by automatic
detection or manual setting of vibration frequency, after the vibration is eliminated, if the response is

needed to be increased, the gain can be increased further.

® After the vibration suppression operation, the servo responsiveness will
change.

® Before performing vibration suppression, set the moment of inertia ratio and
gain parameters correctly. Otherwise, the control will not function properly.

9.7.2 Operating Tools
) control Refer to the operation o
Adjustment method Tools Restriction
model steps
Mechanical N .
o 9.7.4 Vibration | All versions of the
. Characteristic .
adaptive mode ) Suppression (Host | host software
Analysis of
i Computer Software) support
XinJeServo
Panel vibration 9.7.3 Vibration
o . o . not have
inhibition operation | In position | Suppression (Panel)
. Mechanical mode ) ) )
self-tuning mode o 9.7.4 Vibration | All versions of the
Characteristic .
) Suppression (Host | host software
Analysis of
i Computer Software) support
XinJeServo
self-tuning/adaptive | Panel vibration 9.7.6 Vibration ‘h
not have
mode inhibition operation Suppression (easyFFT)

m The driver firmware version is displayed in U2-07.

9.7.3 Vibration Suppression (Fast FFT)

The mechanical characteristic analysis can be carried out by FO-12 parameters on the servo operation

panel, and the mechanical resonance frequency can be found out to realize the vibration suppression.

The complete process is shown below:
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) Finding the frequency
Write successful wag successful

the ENTEE— — — — —
el il
oM I

The following explains the steps:
1. Press and hold [ENT] on the FO-12 panel to activate the Quick FFT mode, displaying "E_FFt".

Short press the IS
[ e

Enghle state

2. Press [ENT] to access the torque setting interface, where the current torque value (P6-89) is
displayed. To adjust the torque command, press [ A ] or [ ¥ ] for increment or decrement. When

increasing the torque command, it is recommended to do so incrementally to prevent severe
equipment vibration.

3. After setting the torque command, press and hold [ENT] to enter the 'Preparation for Enablement'
phase, where the interface displays 'F.".
I— ’
I .
4. Press [ENT] to enable and display "...run";

5. Press [ A] and [ ¥ ] to rotate the device in both directions to identify the resonant frequency. During

operation, the interface will flash "E_FFt". If the resonant frequency is detected, the interface
will display "Fxxxx", where "xxxx" represents the resonant frequency. If the search fails, the

interface will show "F----".

6. Whether displaying "Fxxxx" or "F----", continue pressing [ A ] and [ ¥ ] to locate the resonant

frequency. Once identified, hold [ENT] to transfer the displayed frequency to the driver's notch
filter.

m Press the STA/ESC keys to return to the previous step. Press [STA] to exit.

9.7.4 Vibration Suppression (Host Computer Software)

1. Launch the XinJeServo host software and select the mechanical properties.
2. Click [Measure];
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]
Measure

Condition Made
Meazure Axis Azx1z1 i () Speed command Current feedbaclk
Sampling Interval 9 R

= o Spead command Speed feedback
Signal Unit Speedirpm) A

1] t1 d Stat
Start Frequency(hz) 10 HES R T

Stop Fregquencyihz) 2000 . \
1 Enable * |
- Signal Amplitude(rpm? [O0 = U
Total Timel(ms) 1024

0 1 w TR ] P

3. Configure test conditions, then click [Execute];
4. Select [Amplitude and Phase];

[ Open(@ [YSave() | U\ Measure@

; ;
10.0 100.0 1000.0 e 10
[hz] .

i I
10.0 100.0 1000.0
[hz]

5. Set the filter width (to clearly identify the resonance frequency) and determine the resonance
frequency.

6. The band-stop filter parameters require manual configuration. For details, refer to Section 9.7.6 on
band-stop filters.

As shown in the figure above, mechanical analysis indicates a resonance frequency of 328Hz. The third
notch filter can be used with the following parameters:
P2-69=n.1000 P2-77=328

Whether in adaptive or self-tuning mode, mechanical characteristic analysis is equivalent
to manual notch setting. If multiple resonance points exist, configure the third to fifth
notchers sequentially.

9.7.5 Vibration Suppression (Manual Settings)

To eliminate vibration by manually setting the vibration frequency when the resonance frequency of the
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mechanical system is known, configure the third to fifth notch filters. For related parameters, see 9.7.6
Notch Filters.

9.7.6 Bandpass Filter

The mechanical resonance can be suppressed by reducing the gain at a specific frequency. After the
proper setting of the notch, the vibration can be effectively suppressed, and the servo gain can be
increased.

The schematic diagram of the notch filter is shown below:

P2-69 Control F2-70 Control

|
|
|
|
|
| | |
Tanque | ! The first | Filtered
cormmand Towue || notch : torque
PEfE!FE_|__ corareand || filter |_prarnmand
filtering| filtering || P71 I
V| P23 | 172 :
i | F2-73 |
l [ I
I L I
| |
- _ - - - - - - - - Y |
Iechanical system
Frequency response
chatacteristic
Iectanical resonance
frequency
|
|
|
|
|
|
| .
| »
| Frequency
|
A Cuto ff I
characteristic :
|
I Filtering wi dth
| | |
| |
| ! | Attenuation
I I depth
| jimTImm =
| | | .
Fregquency

Principle diagram of a notch filter

The servo driver has 5 groups of notch filter, each group has 3 parameters, namely notch frequency,
notch attenuation, notch bandwidth. The first and second notch filter are automatically set, the third,
fourth and fifth are manually set.

The torque command filter and notch filter are in series in the system, as shown in the figure below,
where the switch of the notch filter is controlled by P2-69 and P2-70.

. factory . come into
parameter meaning . revise
setting force
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. factory . come into
parameter meaning . revise
setting force
n.0oo0 first notch is off
at any . .
n.0oo0 i immediately
. time
n.oool The first notch is opened
n.oo0O second choke is off
at any . .
P2-69 n.oo0O i immediately
ime
n.oolo The second choke is open
n.0o00O third choke is off
at any . .
n.0o00O ) immediately
. . time
n.1ooo The third choke is open
n.0oo0 fourth notch is off
at any . .
n.0oo0 i immediately
. time
n.oool The fourth notch is opened.
P2-70
n.oo0O Fifth notch is closed
at any . .
n.0o0o ) immediately
. time
n.oolo The fifth notch is opened.
) factory ) ) come into
parameter meaning ) unit Set range revise
setting force
atany | . .
P2-71 first notch frequency 8000 Hz 50 ~ 8000 . immediately
ime
. atany | . .
P2-72 first notch attenuation 71 0.1dB 50~ 1600 i immediately
ime
. atany | . .
P2-73 first notch bandwidth 0 Hz 0~ 1000 i immediately
ime
atany | . .
P2-74 second notch frequency 8000 Hz 50 ~ 8000 . immediately
ime
. atany | . .
P2-75 second notch attenuation 71 0.1dB 50~ 1600 i immediately
ime
. atany | . .
P2-76 second notch bandwidth 0 Hz 0~ 1000 i immediately
ime
. atany | . .
P2-77 third notch frequency 8000 Hz 50 ~ 8000 . immediately
ime
. . atany | .
P2-78 third stoppage attenuation 71 0.1dB 50~ 1600 i immediately
ime
. atany | . .
P2-79 third stopband 0 Hz 0~1000 i immediately
ime
atany | . .
P2-80 fourth notch frequency 8000 Hz 50 ~ 8000 . immediately
ime
. atany | . .
P2-81 fourth notch attenuation 71 0.1dB 50~ 1600 i immediately
ime
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. factory . . come into
parameter meaning . unit Set range revise
setting force
. atany | . .
P2-82 fourth notch bandwidth 0 Hz 0~ 1000 i immediately
ime
atany | . .
P2-83 fifth notch frequency 8000 Hz 50 ~ 8000 . immediately
ime
. atany | . .
P2-84 fifth notch attenuation 71 0.1dB 50 ~ 1600 i immediately
ime
. atany | . .
P2-85 fifth notch bandwidth 0 Hz 0~ 1000 i immediately
ime

(D

® The second notch filter is automatically configured when the vibration is

detected in adaptive mode.

® In the auto-tuning mode, the system automatically configures the second and
first notch filters upon detecting vibration, with the second filter being

prioritized when a single vibration point is detected.

®  Whether in adaptive or self-tuning mode, if mechanical characteristic analysis

is used, it is considered manual notch setting. Configure the third to fifth

notchers.
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9.8 Gain adjustment application function

9.8.1 Model Ring Control

In self-tuning mode, the system incorporates model loop gain alongside speed and position loop gains,

with the model loop gain being particularly influential on servo responsiveness. When the model loop

is disabled, the position loop gain governs the servo response, whereas when enabled, the model loop

gain takes over. Functioning as a feedforward mechanism in the driver control loop, the model loop's

specific role is detailed in Section 9.5: Manual Adjustment.

The model loop function automatically turns off when the auto-tuning mode is set to Soft, and turns

on when the auto-tuning mode is set to Fast Positioning or Fast Positioning (Control Overshoot).

self-tuning mode

) factory . come into
parameter meaning ) revise
setting force
n.oool soft
. e . at an . .
P2-02 n.ooo2 quick positioning n.ooo3 i Y immediately
ime
Quick positioning (overshoot
n.ooo3
control)

Selection of self-tuning mode:
P2-02.0=1: Softness

The method does not open the model loop gain, and the operation is soft, which is suitable for the

occasions of insufficient mechanical rigidity and low responsiveness.
P2-02.0=2: Fast positioning

The response of the parameters is the fastest, but the overshoot is not suppressed.
(® Fast positioning (control overshoot) (P2-02.0=3):

The method has the advantage of fast response and can suppress overshoot.

loadtype explain
locking-in The adjustment is suitable for the lower rigidity mechanism such as the
range on synchronous belt mechanism.
synchronization
lead screw Adjust for high-rigidity mechanisms such as ball screw mechanisms. Select this
type if no corresponding mechanism is available.
fixed joint The adjustment is suitable for rigid body system and other rigid mechanism.
self-tuning explain
mode
soft Apply a soft gain adjustment. In addition to gain adjustment, the notch filter is
automatically adjusted.
quick Adjusts for positioning purposes. In addition to gain adjustment, it automatically
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positioning | adjusts the model loop gain and notch filter.
quick In the purpose of positioning, the adjustment focuses on avoiding overshoot. In
positioning | addition to gain adjustment, the model loop gain and notch filter are automatically
(overshoot | adjusted.
control)
. factory . come into
parameter meaning ) revise
setting force
n.oool soft
. e . at an . .
P2-02 n.ooo2 quick positioning n.ooo3 . Y immediately
ime
Quick positioning (overshoot
n.0oo3
control)
model loop function switch
. factory . come into
parameter meaning . revise
setting force
n.ooo0 Model loop closed .
at an . i
P2-47 n.0oo0 . Y immediately
time
n.oool Model loop open

Using the DM6C series servo self-tuning mode as an example, with a 750W servo system operating at

five times the load inertia:

® Model loop function off (soft mode)

low rigidity, low response high rigidity, medium response

=

___,-'--""
4
."Ir Speed
/ Feedhack

’//Speed coomand

Load inertia ratio P0-07:500%

Speed loop gain P1-00:200

Speed loop gain P1-00:800

Speed loop integral P1-01:3300

Speed loop integral P1-01:825

Position loop gain P1-02:200

Position loop gain P1-02:700

Phenomenon: Run jitter and slow response

Phenomenon: Running smoothly and responding

quickly

® Enable model loop function (Quick Positioning or Quick Positioning (Control Overshoot))

low rigidity, low response |

high rigidity, low response

| high rigidity, high response |
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Load inertia ratio P0-07:500%

Speed loop gain P1-00:200 Speed loop gain P1-00:800 Speed loop gain P1-00:800
Speed loop integral P1-01:3300 | Speed loop integral P1-01:825 Speed loop integral P1-01:825
Position loop gain P1-02:200 Position loop gain P1-02:700 Position loop gain P1-02:700
Model loop gain P2-49:300 Model loop gain P2-49:300 Model loop gain P2-49:4000
Phenomenon: Run jitter and | Phenomenon: The system runs | Phenomenon: Smooth
slow response smoothly but responds slowly operation and fast response

The above curve diagram only shows the parameter effect and does not represent the
actual running curve.

9.8.2 Torque disturbance observation

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 disturbance on the
servo and improve the disturbance resistance.

Selecting the Soft Mode in self-tuning mode automatically turns off the disturbance observer without
changing its gain. If you select Fast Tracking or Fast Tracking (Control Overshoot), the disturbance
observer is automatically enabled with its gain set to 85. These parameters require no manual

adjustment.
. factory . come into
parameter meaning ) revise
setting force
n.ooo0 disruptive observer shutdown
P2-00 n.0oo0 servo bb | immediately
n.oool Enable the disturbance observer
. factory . . come into
parameter meaning . unit Set range revise
setting force
perturbation atany | )
P2-41 ) 85 % 0~100 . immediately
observer gain time
9.8.3 Gain adjustment parameters
. factory . ) come into
parameter meaning ) unit Set range | revise
setting force
) servo | . )
P1-00 first speed loop gain <=20P7: 300 | 0.1Hz | 10~20000 bb immediately
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. factory . . come into
parameter meaning . unit Set range | revise
setting force
>=21P0: 200
<=20P7:
first speed loop integral 2122 servo | . )
P1-01 . 0.0lms | 15~51200 immediately
time constant bb
>=21P0:
3183
<=20P7: 300
. . servo | . )
P1-02 first position loop gain 0.1/s | 10~20000 bb immediately
>=21P0: 200
) servo | | )
P1-05 second speed loop gain 200 0.1Hz | 10~20000 bb immediately
second speed loop integral servo | . i
P1-06 3300 0.01ms | 15~51200 immediately
constant bb
. . servo | . )
P1-07 second position loop gain 200 0.1/s | 10~20000 bb immediately
9.8.4 Gain Switching
. factory . come into
parameter meaning . revise
setting force
0: SI terminal gain switching is active
(gain switching condition parameters are
not active)
n.ooo0 . oy .
1: Perform gain switching according to
the gain switching conditions
2: Reserve
n.0oXo: Gain switch condition selection
0: The first gain is fixed
1: Switch using external SI terminals ) )
P1-14 ) 0 servo bb | immediately
2: The torque command is large.
3: Speed command is large
1 4: Speed commands vary significantly
n.ooo
5: Speed command high-low threshold
(not supported)
6: Large positional deviation
7: Position command
8: Location completed
9: Actual speed is high
A: Position command + actual speed
P1-15 gain switching delay 5 servo bb | immediately
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P1-16 gain switching level threshold 50 servo bb | immediately
Hysteresis Loop of Gain Switching Level 30 ) i

P1-17 servo bb | immediately
Threshold

P1-18 position loop gain switching time 2 servo bb | immediately

explain :

@ Gain switch wait time, only during the process of switching from the second gain to the first gain

(@ The definition of "gain switching level threshold hysteresis" is illustrated in the figure below:

Switching level threshnld
terateresis %\x i H
Switching lewvel b L
threshald & &
Y L
1} r
(® "Position gain switching time" explanation:
P1-18
I
Pl1-05 —— —: -
I
1st 2st 1st
@ Explanation of the gain switching conditions
gain switching condition setting relevant parameter
P1-17
P1-16
P1- | conditi , _ PLAS | grade | sk
diagrammatic sketch remarks wait
14.1 on . old
time | threshol
hyster
d .
esis
first
0 . of no ofno | ofno
ain - -
? q avail avail | avail
ixe
Use G-SEL signals for
Terminal
termin sigal N on gain switching:
al Wait G-SEL signal invalid,
1 . OFF Time . ) ofno | ofno
changi > OFF | gain of group 1 valid ) )
| ] . . avail avail
ng-ove G-SEL signal is valid,
r gain for the second
group
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gain switching condition setting

relevant parameter

P1-
14.1

conditi

on

diagrammatic sketch

remarks

P1-15
wait

time

P1-16
grade

threshol
d

P1-17

thresh
old
hyster

esis

torque
2 |instruc
t

}
7‘[ lnwvw_«is

Wait Time

F

\
md st

When the absolute
value of the torque
command exceeds
(level + hysteresis)
[%] during the first
gain phase, the system
switches to the second
gain.

When the absolute
value of the torque
command during the
last second gain cycle
was below the
threshold of
[level-hysteresis], and
the P1-15 sensor
maintained this
condition, the system
reverted to the first

gain setting.

valid

valid

(%)

valid

(%)

velocit
y

instruc
t

Speed
Command

Wait Time

ysteresis

s

Level

v

T

LY

— e e

Ist ‘ 2nd

Ist
J

When the absolute
value of the speed
command exceeds
(level + hysteresis)
[rpm] during the first
gain phase, the system
switches to the second
gain.

When the absolute
value of the speed
command during the
last second gain period
was below
(level-hysteresis)
[rpm], and P1-15
remained in this state,
the system returned to
the first gain setting.

valid

valid

valid
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gain switching condition setting

relevant parameter

P1- |conditi

diagrammatic sketch remarks
14.1 on

P1-17
P1-16

P1-15 | grade

wait

thresh
old
hyster

time |threshol
d

esis

When the absolute
value of the speed
command rate change
exceeds (level +
hysteresis) [10 rpm/s]
during the first gain
adjustment, the system

rate of .
switches to the second

change
of o
speed | 1

gain.
| When the absolute
S ;__ value of the speed

comm

command rate change

d Ist
an during the last 2nd

gain period is below
(level-hysteresis) [10
rpm/s], and P1-15
remains in this state,
the system returns to

the first gain setting.

valid | valid

10 10
vatig | (10 | (10

m/s) | m/s)

When the absolute
value of the speed
command exceeds
(level-hysteresis)
[rpm] during the first
Speed gain phase, the system
switches to the second

comm Specd in phase. The gai
pee gain pnase. € gain
Ci d

and Hysteresis omman \

high-1 Vo mystms gradually adjusts until
Y |[the absolute value
ow A L ]
5 Levely “Excessive B §k |reaches (level +
| hysteresis) [rpm], at

thresh — [ Gain

old | o _
st | 2nd Ist I which point the gain
[not .
fully transitions to the
suppor

ted]

second level.

During the second
gain phase, when the
absolute value of the
speed command falls
below (level +
hysteresis) [rpm], the

valid

lid
ofno Vel (rpm

avail | (rpm)
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gain switching condition setting

relevant parameter

P1-
14.1

conditi

on

diagrammatic sketch

remarks

P1-15
wait

time

P1-16
grade

threshol
d

P1-17

thresh
old
hyster

esis

system initiates the
first gain phase. The
gain value then
gradually adjusts until
the absolute value
reaches
(level-hysteresis)
[rpm], at which point
the gain fully returns
to the first setting.

positio
n

bias

Speed

Command\

Wait Time

Hysteresis

Hysteresis

Level t 4

Ist 2nd

Only in location mode
(other modes fixed at
gain 1)

When the 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
deviation during the
last second gain cycle
was below
(level-hysteresis)
[encoder units], and
the P1-15 state
remained in this
condition, the system
reverted to the first

gain setting.

valid

valid
Encode

I unit

valid
Encod

er unit

positio
n

instruc
t

Position

Command \

Wait Time

>

2nd

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

valid

of no

avail

of no

avail
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gain switching condition setting

relevant parameter

P1-
14.1

conditi

on

diagrammatic sketch

remarks

P1-15
wait

time

P1-16
grade

threshol
d

P1-17

thresh
old
hyster

esis

gain.

During the second
gain phase, if the
position command
remains at zero for the
entire waiting period
P1-15, the system will
revert to the first gain
state.

fixed
positio
n
accom

plish

Command
Wait Time
I
"

Position Completion
Signal

Position

——

st |

2nd |

Only in location mode
(other modes fixed at
gain 1)

If the positioning is
not completed during
the first gain, switch to
the second gain.

If the positioning
completion status
remains unchanged
during the waiting
period P1-15 during
the second gain phase,
the system will revert
to the first gain phase.
[Note] Set the
positioning mode for
detection completion

according to P5-01

valid

of no

avail

of no

avail

reality

velocit

y

Threshold
Hysteresis

Speed
Feedback
Wait Ti
|

me  pevel
Threshold

Level 4
Threshold
-

Ist

P
\ 2nd

il 20
—_ ik _|_4_
|

[
Ist

Only in location mode
(other modes fixed at
gain 1):

When the absolute
value of the actual
speed exceeds (level +
hysteresis) [rpm]
during the first gain
adjustment, the system
switches to the second
gain.

During the last second

valid

valid

(rpm)

valid

(rpm
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gain switching condition setting

relevant parameter

P1-
14.1

conditi

on

diagrammatic sketch

remarks

P1-15
wait

time

P1-16
grade

threshol
d

P1-17

thresh
old
hyster

esis

gain cycle, when the
absolute value of the
relative speed remains
below the threshold
(level-hysteresis)
[rpm] and P1-15
maintains this
condition, the system
returns to the first gain

setting.

positio
n
comm
and +
actual

speed

With
Command

No Command Pulse
Delay Time

Conti
. Second Gain Second Gain
First Gainat | Fulse

During During

Rest . TN
eration al ion

|Actual Speed| < (Switching Level - Switching
Hysteresis)

|Actual Speed| < Switching Level

| Actual Speed| < (Switching Level - Switching

Hysteresis)

Near Rest (Speed
Integral Only) -
Second Gain /
First Gain for
Others

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
gain.

During the second
gain phase, the system
maintains the second
gain setting when the
position command is 0
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 speed
integral time constant
is fixed at the second
speed loop integral
time constant (P1-06),
and the system returns
to the first gain setting.
If the actual speed's

valid

valid

(rpm)

valid

(rpm
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gain switching condition setting

relevant parameter

P1-17
P1-16
P1-15 rade
P1- | conditi , _ JE thresh
diagrammatic sketch remarks wait
14.1| on ) old
time | threshol
hyster
d .
esis
absolute value falls
below (hysteresis
level) [rpm], the speed
integral also resets to
the first speed loop
integral time constant
(P1-02).
9.8.5 Speed Loop P-PI Mode Switching
1) Speed control mode switching
. factory . come into
parameter meaning . revise
setting force
0: Do not use mode switching
1: Use internal torque command as
switching condition
2: Use speed command as switching <=22P6: 1
n.ooo0 | condition
3: Use acceleration as the switching Others: 0 . .
P1-26 . servo bb | immediately
condition
4: Use position deviation as the
switching condition
0: Clear Oasr points
n.oo0o | 1: Keep the speed loop integral constant 1
without accumulation
P1-27 Mode switch-torque command threshold 200 servo bb | immediately
P1-28 Mode switch-speed command threshold 0 servo bb | immediately
P1-29 Mode switch-Acceleration threshold 0 servo bb | immediately
Mode switch-Position deviation 0 ) .
P1-30 servo bb | immediately
threshold

For power stages up to 22P6, the Asr P/PI mode switching is enabled by default (i.e., P1-26.0 = 1),

with the switch initiated when the torque command from P1-27 exceeds 200%.

2) IP control selection

parameter

meaning

factory

setting

revise

come into

force
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0: PI control Power on
P2-03 n.00oo 0 servo bb )
1: IP control again
P1-31 I-P control switching threshold 100 Power on
servo bb .
again

When P1-31=0, the speed loop is equivalent to PI control; when P1-31=100, the speed
loop is equivalent to IP control.
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9.9 Gain adjustment related

9.9.1 When load shaking occurs

The following reasons may cause load wobbling:

® Insufficiently smooth command under excessive load inertia
Countermeasures: (O Use position instruction smoothing filter P1-25;
(@ Optimize the command of the upper device to reduce the command acceleration;
(® Replace the motor with larger inertia.
® The servo gain is too low, resulting in insufficient rigidity.
Countermeasures: (D Increase the gain parameter and rigidity to enhance the anti-disturbance ability.
® The mechanism is too stiff, and the equipment is shaking.
Countermeasures: (D Reduce the gain parameter;

(@ Optimize the instruction of the upper device to reduce the instruction acceleration.

9.9.2 When vibration occurs

The following reasons may cause machine vibration:
®  Vibration caused by improper servo gain
Countermeasures: Reduce the gain

® mechanical resonance point

Countermeasures: Mechanical characteristic analysis or manual setting of notch parameters

9.9.3 When noise occurs

In adaptive mode:
® caused by inappropriate servo gain

Countermeasure: Reduce the adaptive control bandwidth (P2-19).

In self-tuning mode:

® caused by inappropriate servo gain
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Countermeasures: In the mode of rapid adjustment, the rigid level should be reduced.

Auto-adjust mode: Reduce model loop gain P2-49
® noise produced by mechanical resonance

Solution: Refer to Section 9.7 '"Vibration Suppression' and apply vibration treatment.
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10. Police report analysis

10.1 EtherCAT Communication Abnormal Alarm

Alarm
cause of error resolvent
code
Accept conversion requests from states
that cannot be converted from the
current state:
Init—Safeop Confirm the state transition
requirements of the upper
Incorrect ESM | Init—OP device.

E-800 request for
exception PreOP—OP To clear the servo alarm,
protection either set SM2013+20* (N-1)

Error status of ESM: Stays in the | OF configure FO-00=1 on the

current state (Init, PreOP, SafeOP) when | S€vO panel.

it occurs, and transitions to SafeOP

during operation.

ESC register AL Status Code: 0011h

Accept state transition requests except

those specified below:

1: Request Init State

2. Request Pre-Operational State

Confirm the state transition

ESM 3. Request Bootstrap State requirements  of the upper
requirements device.

E-801 | are not defined | 4: Reauest Safe-operational State To clear the servo alarm,
for  exception either set SM2013+20% (N-1)
protection 8: Request Operational State or configure FO-00=1 on the

servo panel.

Error status of ESM: Stays in the

current state (Init, PreOP, SafeOP) when

it occurs, and transitions to SafeOP

during operation.

ESC register AL Status Code: 0012h
The guidance | Accept the following state transition .

. ] Confirm the state transition

state  requires | requirements: .

E-802 . requirements of the upper
exception .

) 3: Request Bootstrap State device.
protection.
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Alarm
code

cause of error

resolvent

Error status of ESM: Init

ESC register AL Status Code: 0013h

To clear the servo alarm,
either set SM2013+20* (N-1)
or configure F0-00=1 on the
servo panel.

E-803

PLL incomplete
exception
protection

After 1 second of synchronization, the
between

communication and servo (PLL lock)

phase combination

still cannot be completed.
Error status of ESM: PreOP

ESC register AL Status Code: 002Dh

Verify the DC settings and

ensure  propagation  delay

compensation and deviation

compensation are correct.

To clear the servo alarm,
either set SM2013+20* (N-1)
or configure F0-00=1 on the

servo panel.

E-804

PDO watchdog
exception
protection

During PDO communication (SafeOP or
OP state), the bitl0 of time 0220 (AL
Event Request) is not ON when setting
the ESC register addresses 0400
(Watchdog  Divider) 0420
(Watchdog Time Process Data).

and

Error status: Safe OP

ESC register AL Status Code: 001Bh

PDO communication connection lost

1. Verify if the PDO's
transmission time from the
upper
interrupted;

2. The PDO

detected an excessively large

device 1s fixed or

watchdog

delay value;

3. Check for wiring issues in
the EtherCAT communication
cable and excessive noise on
the cable. Replace with a
high-quality network cable.
the

cables,

4. Reconnect
communication
leaving the network cable
unconnected and separated
from the power line.

5. Before the

equipment, ensure all welding

restarting
machine-related interference
devices are turned off.

To eliminate interference;

6. Cross-test to identify the
fault point;

To clear the servo alarm,
either set SM2013+20* (N-1)
or configure F0-00=1 on the
servo panel.

E-806

PLL exception

protection

The ESM state occurs when the phase
(PLL lock) between communication and
servo fails to synchronize
SafeOP or OP states.

during

Verify the DC settings and

ensure  propagation  delay

compensation and deviation

compensation are correct.
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Alarm

code cause of error resolvent
Error status of ESM: SafeOP You can clear the alarm or
. reset  the system by
ESC register AL Status Code: 0032h ] )
disconnecting  the  power
supply through the servo panel
F0-00=1.
Verify the DC settings and
After the synchronization process | €SUr€  propagation  delay
, completes, the SYNCO or IRQ interrupt | cOmpensation —and  deviation
simultaneous e compensation are correct.
signal handler is triggered when the value p
E-807 abnormality exceeds the preset threshold. You can clear the alarm or
protection Error status of ESM: SafeOP reset  the  system by
disconnecting  the  power
ESC register AL Status Code: 002Ch supply through the servo panel
F0-00=1.
Unsupported sync cycles: Set the synchronization period
Synchronization | The synchronization period setting is | orrectly
E-810 period  setting | outside 500us, 1ms, 2ms, and 4ms. To clear the servo alarm,
excepti'o § Error status of ESM: PreOP either set SM2013+20* (N-1)
protection or configure FO-00=1 on the
ESC register AL Status Code: 0035h servo panel.
Incorrect SMO0/1 settings in the email:
The email sending/receiving area
overlaps with SM2/3, and the
sending/receiving area address is odd.
The starting address of the mailbox is
outside the range of SyncManagerO:
1000h~10FFh  and  SyncManagerl:
1200h~12FFh. Set SyncManager correctly
Incorrect SyncManager0/1 length (ESC according to the ESI file
Set up email regllsters: 0802h,0803h/080Ah, 080Bh) description
E-811 | exception setting: T
_ SyncManager0: out of range (32~256 | 10 clear the servo alarm,
protection bytes) either set SM2013+20* (N-1)
SyncManagerl: out of range (40-256 | O configure FO-00=1 on the
bytes) servo panel.
Incorrect configuration of
SyncManager0/1's  Control  Register
(ESC register: 0804h/080Ch):
Set 100110b to 0804h: bit5-0
Set 100110b to 080Ch: bit5-0
Error status of ESM: Init
ESC register AL Status Code: 0016h
E.814 PDO watchdog | PDO  watchdog  configuration is | Set the watchdog timeout
setting incorrect. correctly
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Alarm

code cause of error resolvent
exception The PDO watchdog is active
] ) ) . | To clear the servo alarm,
protection (SyncManager: bit6 of register 0804h is | .
) either set SM2013+20* (N-1)
1). The timeout thresholds detected by f F0-00=1 h
or configure FO-00=1 on the
the PDO watchdog (registers 0400h and & i
servo panel.
0402h) do not meet the requirement of P
'communication cycle * 2.
Error status of ESM: PreOP
ESC register AL Status Code: 001Fh
The DC setting error.
The bit2-0 of the ESC register 0981h '
(Activation) must be set to any value Confirm DC settings
DC setting | except those specified below. To clear the servo alarm,
E-815 | abnormal ith SM2013+20* (N-1
. bit2-0-000b; bit2-0=011b cither set (N-1)
protection or configure FO-00=1 on the
Error status of ESM: PreOP servo panel.
ESC register AL Status Code: 0030h
The unsupported SM time mode is set. .
The 1C32/1C33-01 chip sets values | COnfirm that the settings for
other than 00.01. or 02 1C32h-01h and 1C33h-01h
SM event | The bit2-0 of the ESC register 0981 is | ¢ identical and the values
E-816 pattern  setting | set to 000b, and only the SM2 | #® 00h,01h, or 02h.
exception configurations 1C32h-01h and | To clear the servo alarm,
protection 1C33h-01h are enabled. either set SM2013+20* (N-1)
Error status of ESM: PreOP or configure F0-00=1 on the
servo panel.
ESC register AL Status Code: 0028h
SM2/3 is set to an incorrect value
Incorrect physical address configuration
for SM2/3 (ESC register: 0810h/0818h):
The transmission/reception area
overlaps with SM2/3, the starting
address is odd, and the destination | Set SyncManager2/3 correctly
address is out of range. according to the ESI file
SyncManager SM2/3 length configuration (ESC | description
E-817 2/3 Setting | register: 0812h/081A) differs from
exception RxPDO and TxPDO To clear the servo alarm,
protection The control register (ESC register: cither Sfet SM§21§;2§)* (N;;)
or configure FO-00=1 on the
0814h/081Ch) of SM2/3 is improperly &
configured servo panel.
Set all bits from 5 to 0 except 100110b
Error status of ESM: PreOP
ESC register AL Status Code:
001Dh/001Eh
E-850 | TxPDO The data size mapped by TxPDO | Ensure the TxPDO mapping
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Alarm
code cause of error resolvent
allocation exceeds 24 bytes data size is set to 24 bytes or
exception Error status of ESM: PreOP less
protection ESC register AL Status Code: 0024h
To clear the servo alarm,
either set SM2013+20* (N-1)
or configure F0-00=1 on the
servo panel.
Confirm the RxPDO mapping
data size is set to 24 bytes or
RxPDO The RxPDO mapping exceeds 24 bytes | |oqq
allocation _
E-851 exception Error status of ESM: PreOP To clear the servo alarm,
protection ESC register AL Status Code: 0025h either set SM2013+20* (N-1)
or configure F0-00=1 on the
servo panel.
When both the 6060h and 6061h
settings are set to 0, the PDS status
transitions to 'Operation enabled'. Confirm the 6060h setting
Control mode .
setting The control mode corresponding 10 | Ty clear the servo alarm,
E-881 : 6060h is not set. either set SM2013+20* (N-1)
exception
protection Error after ESM status: Stopped at the | ©f configure F0-00=1 on the
current ESM status servo panel.
ESC register AL Status Code: 0000h
When the PDS status is either
'Operation enabled' or 'Quick stop | Verify the status transition
ESM  requires | acfive’, it receives commands to | request from the parent device
exception transition to other ESM states.
E-882 | protection ESM status after error: Based on the T_(;h clea: S;\I:[‘SZOISZSO*&(II?IH?)’
: either se -
during status transition request from the host
operation computer or configure F0-00=1 on the
P servo panel.
ESC register AL Status Code: 0000h
When the input signals EXT1/EXT2 are
not assigned, the external trigger is
selected via the Touch probe function.
The calculation results of electronic
gear ratio are outside the range of
Ab | 1/1000 to 1000 times; To clear the servo alarm,
£.883 normat The calculation process of electronic | either set SM2013+20* (N-1)
) movem'en gear ratio, when the denominator or | or configure F0-00=1 on the
protection

numerator has no sign and exceeds 64
bits;

The final calculation result of electronic
gear ratio, where the denominator or

numerator without sign exceeds 32 bits;

Error after ESM status: Stop in the

servo panel.
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code

cause of error

resolvent

current ESM status

ESC register AL Status Code: 0000h
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10.2 EtherCAT Communication Non-Related Abnormal Alarm

The DM6C alarm code follows the E-XX0O format, where 'XX' indicates the alarm's category and' o'

specifies the exact subcategory.

sm
big | all | confirm . .
explain Possible reasons resolvent
class |cla| code
ss
1 | EEEE1 DStabl I
able power supply, ensure
2 | EEEE2 P PP
3 | EEEE3 The power supply voltage |the stability of power supply
fluctuates significantly, voltage;
and the low voltage causes @f the al ists aft
. e alarm persists after
Panel the panel to fail to refresh. P
EEEE communication | The panel program is power-off and power-on, contact
error with CPU | damaged. the authorized dealer or
4 | EEEE4
o manufacturer.
(® Communication
enters a dead loop (®Unplug the communication
terminal and run the program to
confirm.
The  firmware | The downloaded
. . | Contact the agent or
0 | E-010 |version does not|firmware version is
. manufacturer
match incorrect
The program is
) corrupted.
3 | Bots FPGA loading Contact the agent or
error @) The device is|manufacturer
damaged.
The program is
corrupted.
Hard d
01 FPGA access @ Hardware damage Contact the agent or
4 | E-014
error . . manufacturer
®  The intensity of
external interference is
too high.
Contact the agent or
5 | E-015 |Program error Program error
manufacturer
Processor
) ) Contact the agent or
7 | E-017 |operation timed |Program error
manufacturer
out
Incorrect system Contact the agent or
9 | E-019 Program error
password manufacturer
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sm
big | all | confirm ) )
explain Possible reasons resolvent
class |cla| code
ss
Powering on again will restore
o | B.020 Parameter Parameter self-check |the default settings. If the issue
loading error failed persists, contact your agent or
manufacturer.
Parameter range | The value is not within
1 | E-021 ) Check parameters and reset
exceeded the specified range
@ Check whether the parameter
5 | Box Parameter TREF or VREF function | settings meet the requirements;
conflict settings conflict .
@ When P0-01 equals 4, setting
P3-00 to 1 will trigger an alarm.
Sampling The custom  output
channel trigger channel or data ) .
3 E-023 . o . | Check if the settings are correct
configuration monitoring channel is
02 error misconfigured
@ For single-phase 220V power
supply, connect L1 and L3;
4 | B.094 |Parameter lost ;I‘he grid voltage is too|@ If power is restored
OW.

s immediately after a power
outage, the E-024 alarm will be
triggered;

Reset parameters
5 | 5025 erase =~ FLASH|Parameter save failed|Contact the agent or
error during power loss manufacturer
6 | B026 FLASH initialization | Unstable power supply | Contact the agent or
etror for FLASH chip manufacturer
s | B.o28 EEPROM writeerror | Voltage  instability — or | Contact the agent or
chip malfunction manufacturer
Check the power grid voltage
Thle buszaor 05 fluctuations. The 220V driver
t _ ey
voltage The grid voltage is too operates within .ZOOV-24.0V,
exceeds the hich while the 380V driver requires
preset threshold. 180 360V-420V.  For  significant
voltage variations, use the correct
220V power
voltage source and regulator.
supply machine
03 0 | E-030

(U0-05>402V)

380V power

supply machine

(U0-052780V)

Excessive load moment
of
braking capacity)

inertia  (insufficient

@ Increase the acceleration and
deceleration time;

@ Reduce the load inertia;

® Reduce the start-stop
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big
class

sm
all
cla

SS

confirm
code

explain

Possible reasons

resolvent

frequency;
®Replace with a higher power

driver and motor

The
deceleration time is too
short

acceleration and

extend acceleration and

deceleration time

Hardware fault of the
internal sampling circuit
of the drive

Use the AC range of a multimeter
to measure the input voltage of
the servo LN (R/S/T). The

normal value is 220V £10%. If
the measured value exceeds 220V
+10% (380V %10%), check the

supply voltage. If the supply
voltage is normal, the servo is in
BB status. Monitor U0-05. If the
voltage measured by the
multimeter (1.414 times the
measured value) is less than
UO0-05 (within 10V error), the
servo driver is faulty and needs to

be returned for repair.

04

E-040

The busbar
voltage U0-05 is
lower than the
preset threshold.
220V power
supply machine

(U0-05<150V)

380V power

supply machine

(U0-05<300V)

Alarm for low grid
voltage during normal

power-on

Monitor

@

fluctuations.

power  grid

The 220V driver
operates within a normal voltage
range of 200V to 240V. If
significant voltage fluctuations
stabilizer is

occur, a voltage

recommended.
@Replace the transformer with a

larger capacity

Instant power outage

Wait for the voltage to stabilize

before powering on again

Hardware fault of the
internal sampling circuit
of the drive

Use the AC range of a multimeter
to measure the input voltage of
the servo LN (R/S/T). The

normal value is 220V £10%. If
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big | all | confirm ) )
explain Possible reasons resolvent
class |cla| code
ss
the measured value is <220V +
10% (380V £10%), check the
supply voltage. If the supply
voltage is normal, the servo is in
BB status. Monitor U0-05. If the
multimeter reading is 1.414 times
the U0-05 voltage (within 10V
error), the servo driver is faulty
and must be returned for repair.
Power failure of | The drive power is
1 | E-041 . . Check the power supply
the drive disconnected.
Alarm for low grid .
. Alarm for low grid voltage
voltage during normal )
during normal power-on
3 | B.o4s Busbar voltage | power-on
charging failed When powering on the drive,
Hardware damage check for any relay engagement
sound.
Re-evaluate the motor capacity
and monitor the U0-02 torque
. |during operation to check if it
Long-term operation .
remains above 100 for extended
The module | under heavy load . ) i
) periods. If so, consider using a
temperature 1S . .
. higher-capacity motor or
too high. .
reducing the load.
Alarm for
module (DEnhance ventilation measures
0 | E-060 |temperature .
to lower ambient temperature;
U0-06 > 90°C i
) @ Check if the fan rotates
06 The ambient temperature
U0-06> 70°C is too high. during servo enable; if module
) temperature U0-06 reaches or
Warning)
exceeds 45 °C , the fan will
activate
Fan damage Replace the fan
Alarm when  motor @ Check if the motor fan is
| Bo061 motor temperature exceeds | functioning properly;
overheating .
140°C @ Contact the manufacturer for

technical support.
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sm
big | all | confirm ) )
explain Possible reasons resolvent
class |cla| code
ss
Thermocouple break in
motor with power of
11kW or above Check the external thermocouple
thermocouple .
- kage @ Alarm for incorrect connection.
3 | E-063 erae; 8 Shielded thermocouple break
activation  of  motor|alarm: P0-69.1=1
below 11kW due to
detected wire breakage
Check if the motor code (the
number after MOTOR CODE) on
Motor code does not|the U3-00 drive and the motor
match label match. If they do not, adjust
them to match and power on
again.
Check the UVW wiring of the
UVW wiring error motor and connect it according to
the phase sequence.
@® The maximum speed limit
P3-21/P3-22 is reduced;
Over-speed ) ) )
The motor is running too|@ Check if any external force
(actual speed 2 |fast.
causes the motor to rotate too
P3-21/P3-22) fast, if the pulse input frequency
The maximum is too high, or if the electronic
08 0 | E-080

forward speed is
P3-21, and the
maximum
reverse speed is
P3-22.

gear ratio is excessive.

encoder fault

@® Check the encoder wire or
replace the encoder wire;
@ Set the servo driver to the bb

mode and adjust the driver to
UO0-10. Slowly rotate the motor
shaft by hand to verify the normal
value change of UO0-10, which
should show an increasing value
in one direction and a decreasing
value in the other (displaying a
0-9999 cycle).

parameter setting

An alarm will be triggered if the

actual speed exceeds the

P3-21/P3-22 ratio.
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sm
big | all | confirm ) )
explain Possible reasons resolvent
class |cla| code
ss
(®Check whether the three-phase
UVW ph . .
@ prase power lines are connected in the
Encoder ZEero o
.. sequence misalignment | UVW sequence.
5 £-082 position
deviation @ Zero position @ Check the encoder zero
rotection 1
P deviation of the motor position.
encoder Contact the  manufacturer's
technical support.
. ® Check the set values of
Speed command in
3 | E.083 speed command | position mode exceeds | P3-21/P3-22;
exceeded the set value of @ Posit d )
L3*P321/P3.22 osition  comman is
abnormal;
The analog
signal Tref has|Error in analog . .
) ) . Set the =zero point without
2 | E-092 |exceeded the | calibration zeroing .
o ) applying analog voltage
zero calibration | operation
limit.
09
The analog
signal Vref | Error in analog ) )
) ) ) ) . Set the =zero point without
3 E-093 |calibration zero |calibration zeroing .
) applying analog voltage
exceeds the | operation
limit.
@ Observe whether the motor is
When position control is
. ) locked;
. active, the difference
Excessive between  the iven | @ d th iti i
etw Y r ition given
0 | E-100 |positional . & educe the posthion give
o position and the actual
deviation » speed;
position exceeds the
10 limit. (® Increase the pulse limit value
P0-23
The position command | @Check the modification
position deviation at every 1/6
. procedure;
1 | E-101 command synchronization  cycle
mutation exceeds the limit set by |(@ Set the appropriate PO-70
P0-70.
value
During Check if the motor code (the
11 0 | E-110 |self-check, an|No motor code found number after MOTOR CODE) on
external UVW the U3-00 drive and the motor
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sm
all
cla

SS

confirm
code

explain

Possible reasons

resolvent

short circuit was

detected (the
15KW model
lacks E-110

alarm protection,
while the 3KW
model
it).

supports

label match. If they do not, adjust
them to match and power on

again.

U, V, W wiring error

Check the motor's UVW wiring
and ensure it is connected in the

correct phase sequence (brown U,
black V, blue W).

The driver's UVW output
is short-circuited or the
motor is faulty.

@® Check if the UVW phase

of the
balanced. Replace the motor if

resistance motor is

the resistance is unbalanced.

@

between the motor's UVW and
PE terminals. Replace the motor

Check for short circuits

if a short circuit is detected.
® Measure the driver-side UVW

output using a multimeter (diode
mode): connect the black probe
to P+ and the red probe to UVW;
or use the reverse probes (red to
P-, black to UVW). Replace the
driver if any of the six voltage

drop values is zero.

The load part is stuck in

place.

Run the motor with the shaft idle

to troubleshoot the load issue

Instant alarm for

high-speed start/stop

Increase acceleration and

deceleration time

encoder problem

@ Check the encoder wire or
replace the encoder wire;
@ Set the servo driver to the bb

mode and adjust the driver to
UO0-10. Slowly rotate the motor
shaft by hand to verify the normal
value change of UO0-10, which
should show an increasing value
in one direction and a decreasing
value in the other (displaying a
0-9999 cycle).
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sm
all
cla

SS

confirm
code

explain

Possible reasons

resolvent

11

E-112
E-113
E-114

u/nv/

W phase

current

overcurrent

protection

U, V, W wiring error

Check the UVW wiring of the
motor, ensuring correct phase
sequence (brown U, black V, blue
W).

The driver UVW output
is short-circuited or the

motor is faulty.

@® Check if the UVW phase

of the

balanced. If unbalanced, replace

resistance motor is

the motor.

@ Check for short circuits

between the motor's UVW and
PE terminals. Replace the motor

if a short circuit is detected.
(® Measure the driver-side UVW

output using a multimeter (diode
mode): connect the black probe
to P+ and the red probe to P-. If
any of the 6 voltage drop values

is 0, replace the driver.

The load part is stuck in

place.

Run the motor with the shaft idle

to troubleshoot the load issue

Instant alarm for

high-speed start/stop

Increase acceleration and

deceleration time

encoder problem

@® Check the encoder wire or
replace the encoder wire;
@ Set the servo driver to the bb

state and adjust the driver to
UO0-10. Slowly rotate the motor
shaft by hand to verify normal
value changes in U0-10, with one
direction increasing and the other
decreasing (displaying a 0-9999
cycle).

11

E-115
E-116
E-117

u/v/
short

W phase

circuit

protection

No motor code found

Check if the motor code (the
number after MOTOR CODE) on
the U3-00 drive and the motor
label match. If they do not, adjust
them to match and power on

again.
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cla

SS

confirm
code

explain

Possible reasons

resolvent

U, V, W wiring error

Check the motor's UVW wiring
and ensure it is connected in the

correct phase sequence (brown U,
black V, blue W).

The driver's UVW output
is short-circuited or the

motor is faulty.

@® Check if the UVW phase

of the

balanced. Replace the motor if

resistance motor is

the resistance is unbalanced.

@

between the motor's UVW and

PE terminals. Replace the motor

Check for short circuits

if a short circuit is detected.
(® Measure the driver-side UVW

output using a multimeter (diode
mode): connect the black probe
to P+ and the red probe to UVW;
or use the reverse probes (red to
P-, black to UVW). Replace the
driver if any of the six voltage

drop values is zero.

The load part is stuck in
place.

Run the motor with the shaft idle
to troubleshoot the load issue

Instant alarm for

high-speed start/stop

Increase acceleration and

deceleration time

encoder problem

@ Check the encoder wire or
replace the encoder wire;
@ Set the servo driver to the bb

mode and adjust the driver to
UO0-10. Slowly rotate the motor
shaft by hand to verify the normal
value change of UO0-10, which
should show an increasing value
in one direction and a decreasing
value in the other (displaying a
0-9999 cycle).

13

E-150

Power line break

The drive unit, cable, or
motor  experiences a

broken power line in any

Unplug the driver's power supply
check the

connection. It is recommended to

and power line
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sm
all
cla

SS

confirm
code

explain

Possible reasons

resolvent

of the U/vV/wWw
three-phase system.

use a multimeter to test the
After
troubleshooting, power the device

conduction.

again.

16

E-161

overload of the
thermal power of
the drive

Motor code does not

match

Check if the motor code (the
number after MOTOR CODE) on
the U3-00 drive and the motor
label match. If they do not, adjust
them to match and power on
again.

The motor is overloaded,
with  actual

torque exceeding

operating
the
rated torque and
continuous
operation. (Monitor
U0-02 actual

operating torque. If the

sustained

for

motor operates normally
without  stalling  or
and U0-02

consistently

vibration,
remains

above 100, this indicates
improper motor

selection.)

Increase the capacity of the drive

Extend the
and deceleration
time, and reduce the Iload.
Monitor UO0-00 to check for
overspeed operation.

and motor.

acceleration

The machine is hit, the
machine suddenly
becomes heavy, or the

machine twists.

Eliminate mechanical distortion

and reduce load

The

when the brake is not

motor  activates

released.

Measure the voltage of the brake
terminal to determine the opening
of the brake.

The method
should be determined, and it is

braking control
recommended to use the servo
BK brake signal for control. If
servo control is not used, the
timing between brake opening
and motor operation must be
carefully considered.

The encoder and power
lines are miswired, or

there are broken wires or

Check the wiring of the U, V, and
W power lines to ensure correct

phase sequence.
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sm
big | all | confirm ) )
explain Possible reasons resolvent
class |cla| code
ss
loose connectors with pin | Use a multimeter to check if all
shrinkage. encoder wires are properly
connected and if any are broken.
Check for loose connectors,
machine vibrations, and any pin
shrinkage, poor soldering, or
damage to the connectors.
In multi-machine wiring,
the motor wire was|Check the servo wiring and
mistakenly connected to|connect the motor and encoder
another shaft, resulting in | cables to their respective shafts.
incorrect wiring.
Gain adjustment issues
cause motor vibration,
back-and-forth re-adjust the gain parameter
movement, and abnormal
noise.
On-site servo cross-test indicates
overload of the th tor shaft misali .
either motor shaft misalignmen
1 | E-161 |thermal power of ) ) g
) or motor shaft idle, causing F1-01
the drive . .
) ) trial run and F1-00 stop-motion
Hardware failure in the o o .
] to fail in achieving uniform
drive or motor )
rotation.
Replace the faulty drive or motor,
and return the defective unit to
the manufacturer for repair.
16 Anti-rotation @ eliminate the mechanical
alarm . .
] | distortion factors and reduce the
If the motor's @® the machine is load
oad;
output torque . .
impacted, the machine
exceeds the @ Measure the voltage at the
suddenly becomes heavy,
forward/reverse ) ) )
o the machine twists; brake terminal to confirm the
torque limit, and )
i brake is released;
5 | E-165 |the duration @ The motor operates

reaches P0-74
(in milliseconds)
while the speed
remains below
PO-75 (1 rpm),
an alarm will be

triggered.

when the brake is not

released;
(® The parameter setting

is unreasonable.

The braking control mode should
be

recommended to use the servo

determined, and it is
BK brake signal for control. If
servo control is not used, the
timing between brake opening
and motor operation must be

carefully considered.
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® Monitor the actual output
torque range of U0-02 and verify
the proper configuration of the
torque limit value for P3-38/39.
) Check if the motor matches
Motor mismatch
correctly
Check if the U0-54 value rises
rapidly. If so, the encoder circuit
is likely disconnected.
Unplug the drive power and
check the encoder cable
connections for loose wires. Test
The encoder wire is not|the continuity with a multimeter.
connected or has poor|After troubleshooting, power on
contact. the device again.
@® Hot swapping is strictly
Absolute  value o
prohibited.
servo  encoder
0 | E-220 L . .
communication @ For tank chains, use dedicated
error
cables.
Check if the value of UO0-54
” increases and the value of U0-79
rises. If so, the encoder is likely
The received encoder|to be interfered with.
data is incorrect, and the | Do not route encoder wires
number of errors exceeds |through the same conduit as
the value in the PO0-56 |high-voltage circuits. Install a
register for encoder error | power filter on the servo driver's
retries. input side. Use magnetic ferrite
cores for encoder wiring. Avoid
welding machines and other
high-interference equipment.
The received encoder
data is incorrect, and the
Too many CRC .
) number of errors exceeds | The encoder is jammed. Isolate
1 | E-221 |errors in encoder . . .
o the value in the PO0-56 |the jamming source.
communication .
register for encoder error
retries.
Absolute servo | The battery voltage in | To prevent encoder position
2 | E-222 | encoder battery | the encoder line battery | errors, replace the battery while

low voltage

box is below 2.75V.

keeping the servo drive powered
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alarm (this on. Battery specifications: AA
alarm can be battery, 3.6V (model
disabled) CP-B-BATT).
CPT-B-BATT)
@ The absolute position
memory of the motor during
power failure relies on the
battery in the encoder cable. If
the encoder cable and motor are
disconnected and power supply
is lost, the current position of
the motor will be lost, triggering
Power-on alarm for the | alarm 222. To restore normal
new device operation, simply clear this
alarm by setting FO-00=1.
(@ Using P0-79 can disable this
alarm. When P0-79 is set to 1,
the motor operates as an
incremental type, stops
multi-turn counting, and the
current  position is  not
remembered during power-off.
The multi-turn absolute L
(@®Use the encoder cable with its
value motor does not
use encoder cables with | built-in battery compartment;
Absolute value
servo encoder battery boxes. @ Power off and power on
3 | E-223
data access ) . . .
alarm The encoder is faulty or | again (ensure the driver panel is
the power supply is | fully extinguished). If the alarm
unstable. persists, contact the agent or
manufacturer.
The multi-turn
signal data of | The issue is usually This alarm may occur when the
the  Shanghai | with the encoder itself ) ]
7 | E-227 . . encoder cable is disconnected
Electric or its unstable power .
) during a battery-free state.
encoder is | supply.
incorrect.
Absolute value | The motor runs in one
8 | E-228 | servo encoder | direction, and  the @© Set F1-06 to I and reset the

value overflow

encoder data value is

absolute encoder's multi-turn
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too large, causing | count;
overflow.
@ P0-79=2 can block the
alarm.
@ Restart the drive;
Check the wirin
@®  The number of @ g
: .| arrangement of the transmission
o . | consecutive errors in )
Timing error in cables to ensure the separation
. encoder data update )
0 | E-240 | readingencoder | . . of high-voltage and low-voltage
. timing exceeds the | .
position data R circuits;
value in P0-68
The high-current equipment
@CPU timer fluctuates ® & qauip
is supplied separately;
24 @ Good grounding
@) Check the wiring
) arrangement of the transmission
The received encoder )
o cables to ensure the separation
data is incorrect, and .
The  encoder of high-voltage and low-voltage
] the number of errors | .
1 E-241 | responds with ) circuits;
exceeds the value in the
corrupted data. . . .
P0-56  register  for | @ The high-current equipment
encoder error retries. ) )
is supplied separately;
(® Good grounding
An out-of-range signal o .
To avoid immediate alarm when
was detected, and the . o
overtravel ) exceeding the limit, you can
0 | E-260 out-of-range processing : ) )
alarm ) modify the signal processing
mode is configured to
) method.
trigger an alarm.
@® When the motor is
26 running  forward, it
Out-of-range encounters a reverse .
. ) Check the overtravel signal
signal overtravel signal. ) -
1 E-261 . connection and terminal
connection .
® When the motor | allocation.
error

reverses, it encounters a
forward overtravel

signal.
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@ The inertia is too @® Reduce inertia or use brake
large. motor;
5 | Basa Control  stop | The timeout for | @ Increase the stop timeout
timeout stopping is too short .
time P0-30;
@ The brake torque s (® Increase the braking torque
set too low.
P3-32
@ Check the source of external
forces and inspect the mechanical
installation for any issues;
@ Increase the servo gain to
improve the anti-disturbance
ability;
oscillation caused by (® the analysis of the collection
external force speed curve;
.. | When the first three peaks and
) @ Large load inertia
4 | B4 Excessive troughs of the pulse command are
vibration and incorrect load inertia | in a convergent state (0.8*|first
ratio or too small gain |peak|>|second peak| and
lead to oscillation during|0.8*|second peak[>|third peak]),
positioning the driver should not trigger an
alarm. In such cases, the relevant
thresholds can be adjusted.
If the three peak speed values of
the pulse command are not less
than 300rpm for three times, the
drive alarm will be triggered.
@Contact the manufacturer for
technical support.
The motor is
5 | E-265 |running The machine is vibrating. | Check the motor installation.
excessively.
Once the driver and motor are
Failed to read professionally  matched  and
28 0 | E-280 |motor Failed to read EEPROM | compatible, the system can be
parameters activated by setting P0-53=1 (to

disable the motor parameter
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alarm) and configuring P0-33 as
the motor code.
Once the driver and motor are
An error occurred professionally = matched  and
while writing| . ) compatible, the system can be
Failed to write to : )
1 | E-281 |data to the activated by setting P0-53=1 (to
EEPROM .
encoder disable the motor parameter
EEPROM. alarm) and configuring P0-33 as
the motor code.
@® Check if there are any issues
) ) with the connection between the
Station number|The cable for station . .
. . | rectifier module and the inverter
2 | E-282 |assignment number assignment is
. module;
timeout broken.
@ Contact the manufacturer for
technical support.
Re-evaluate the motor capacity
and monitor the U0-02 torque
L . ; during operation to check if it
ong-term operation
& P remains above 100 for extended
under heavy load ) . .
periods. If so, consider using a
higher-capacity motor or
reducing the load.
The rectifier (DEnhance ventilation measures
3 | E-283 |module is .
to lower ambient temperature;
overheated.
. Check if the f: tat
The ambient temperature @ eek © an rotates
is too high. during servo enable; if module
temperature U0-06 reaches or
exceeds 45 °C , the fan will
activate
Fan damage Replace the fan
. Breakdown of P-end
rectifier module . Contact the manufacturer's
5 | E-285 Protected Discharge i
P-overcurrent technical support
Tube
The drive and Match the correct motor and
For example, a 750W| .
0 | E-310 |motor power are| _ . . driver, and set the P0-33 motor
) drive with a 200W motor
31 mismatched code correctly before use.
The motor Once the driver and motor are
1 | E-311 Motor code not set

parameters read

professionally  matched and
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during automatic compatible, the system can be
motor code activated by setting P0-53=1 (to
reading are O, disable the motor parameter
and the driver alarm) and configuring P0-33 as
P0-33=0 the motor code.
Once the driver and motor are
professionally  matched and
The motor compatible, the system can be
2 | E-312 |parameters have|CRC check failed activated by setting P0-53=1 (to
been corrupted. disable the motor parameter
alarm) and configuring P0-33 as
the motor code.
@® Update the driver firmware to
optimize the motor's performance
with current parameters;
@ By setting P0-53=1 (to
The encoder he eoncoder  soffware disable automatic motor
3 | E313 |software version s . parameter readout alarm) and
is not compatible version is not compatible | configuring P0-33 motor code
correctly, the motor parameters
will be stored in the driver for
normal operation, though this
may affect certain performance
characteristics.
The motor code The encoder hardware )
does not match L Contact technical support to
4 | E-314 version is higher than the .
the software| . . update the driver firmware
. driver firmware version
version
The motor Once the driver and motor are
parameters read professionally  matched and
during automatic compatible, the system can be
5 | E-315 |motor code | The motor code is 0 activated by setting P0-53=1 (to
reading are O, disable the motor parameter
and the driver alarm) and configuring P0-33 as
P0-33=0 the motor code.
Check the MOTOR CODE on the
U3-70 and motor housing
The motor code read|nameplates.
Auto-code automatically does not
6 | E-316 @If two values match, update the

reading error

match the one set
P0-33.

in

P0-33 motor code or set P0-33 to
0 to automatically retrieve the

motor code;
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@If the values differ, contact the
manufacturer's technical support
@) Ensure  simultaneous
The input states of STO1 | disconnection of STO1 and
and STO2 are | STO2;
STO status | . ) .
0 | E-340 |. st inconsistent, and the time @If a STO cireuit < hioh
inconsistenc
y exceeds  the  PO-88 a circuit remains hig
34 setting. after disconnecting the 24V
power supply, contact the
manufacturer's technical support.
Check if the 24V power supply
5 | Baan STO buffer| STO  buffer  circuit|for STO1 and STO2 is stable. If
circuit error malfunction stable, contact the manufacturer's
technical support.
. Communication timeout
Connection error ] )
40 0 | E-400 between rectifier unit and

from the station

inverter module
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10.3 Abnormal (Alarm) Readout

000h ~ FEFFh is defined according to IEC61800-7-201.
The FFOOh ~ FFFFh range can be customized by users as specified below.

The lower 8 bits of the defined value (FFOOh ~ FFFFh) represent the primary code for alarm numbers

indicating servo system abnormalities (alarms). (The secondary code of the alarm number is not read.)

In addition, the main code of the alarm number is expressed by 16-ary number.

index | subind name scope data type accessibilit PDO Op-mode
of ex y
matrix
Error code 0~65535 uUlé6 To TxPDO All

The alarm number generated by the servo driver: General Alarm 603F displays
the complete error code, while bus-related alarms show the main alarm number.

Display 0000h when no alarm occurs.
When an alarm is triggered, the alarm (main) number (00h ~ FFh) displays

FF**h.

le -
603Fh | oon | SX¥MPe

(®When a general alarm (e.g., E-030 overvoltage protection) occurs, 603F = 30d

@Bus-related alarms such as E-850 (TxPDO configuration error protection) and

E-851 (RxPDO configuration error protection).
603F = FF55h... 55h=85d, meaning either E-850 or E-851 will be affected
As an exception, when E-817 (SyncManager2/3 configuration error) occurs, the

system displays A0OOh.

Alternatively, alarms can be read via SDO read commands. The U1-00 object dictionary corresponds
to 0x3100, with the following command:

Mo
mmll

Read the value from the slave object dictionary 0x3100 (station number 0) in register DO, using the

- EC_SDORD K0 H3100 K0 DO D2 MO H

code 00 (current alarm code). (See the user manual for the XDH/XLH/XG2 series programmable
controllers, 'Advanced Motion Control' section, for detailed instructions.)

10.4 Reset Alarm

Reset method for EtherCAT-associated protection functions with alarm reset capability
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Methods @, @, @), and @ can all reset the alarm.

For protection functions not related to EtherCAT, please refer to the Basic Function Specifications
section in the technical documentation.

Method (@: Set bit4 (Error Ind Ack) of AL Control to "1".

Subsequently, the bit7 of 6040h (Controlword) is set from 0 to 1 (sending a Fault reset command),
thereby completing the reset of the fault alarm.

After the exception (alarm) reset is completed, the PDS status transitions from Fault to Switch on
disabled.

Method (@: The servo driver automatically resets the alarm (panel F0-00) via the host computer

software.
After the exception (alarm) reset is completed, the PDS status transitions from Fault to Switch on
disabled.

Method (@: The external alarm reset input (A-CLR) of the servo driver transitions from OFF to ON.
After the exception (alarm) reset is completed, the PDS status transitions from Fault to Switch on
disabled.

Method @: Clear the alarm by writing a command via SDO. The object dictionary corresponding to

F0-00 is 0x3000. The command is as follows:

| I } EC_SDOWR KO0 H3000 K0 D0 K2 D2 M0 H

When an alarm occurs, write 1 to DO to clear the alarm. (For detailed instructions, refer to the User
Manual for XDH/XLH/XG2 Series Programmable Controllers [Advanced Motion Control Section])
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11. Communication Cases

11.1 XJX XG2/XDH and XJX DM6C Servo EtherCAT Communication

Example

11.1.1 System Configuration

name Model/Specification quantity remarks
motion control Xinjie PLC Programming Tool 1
software Software
Servo of XJ DM6-4110P0-R 1
. a Connects the computer to the
parvicostellae JC-CA-3
surname servo

11.1.2 System Topology

Local Expansion 1/O

EtherCAT]

The DM6C driver's EtherCAT network port wiring follows a bottom-up standard: the master station's

network cable connects to the first driver's IN port, while the first driver's OUT port cable connects to
the second driver's IN port, and so on.
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11.1.3 Debugging Steps

Using H motion as an example, debug each EtherCAT bus control mode (the default in PLC
programming software version 3.7.14 and above is H motion, with SFD811=1).

1. linkage PLC,

3sepmaerannl
> —s | * v B-@-0-8[FQa %Y

Rowicol Stcps OVE PLCIXOH 50432 Commariction Comtaion’ LocsiUse Xt Defut -

2. Configure Ethercat.

@f_j PLC Communication
,_—._.Egg Ethernetip
|E| EipScanner
|E| EipAdapter
|E| EipExplicit
..... Ddh ModbusTcp

el ) Ethercathlaster

..... @ Axiz configuration
..... % Axiz debug
Hlﬁl Axiz group configuration

EthercatConfig

x
| Scan | Gemeral Eypert process data Leunch parameters I0 Mapping COE-Online E3C Reg

FIC Master

Expert Confiz: [] [0

Mastar ‘

Offset timelus)

M Watchdog: a FuncModeule:  Servo Module 3

Slave Informatien Init
State Machine

Current State  PrelP
Requested State  PrelP

Error Messaze

Tnport | | Esport Read Weite | hotirare |

3. Confirm the PDO to be configured in this mode in Expert Engineering Data.

381



DMBG6C Series Servo Driver User Manual

1) Example of CSP mode operation

CSP control mode associated object

register explain unit

RXPDO[0X607A] Wh?,n th'e Position is specif'le(.i, modifications via IO mapping instruc':tion
are invalid in CSP mode, as it is controlled by the NC module. unit

TXPDO[0x6064] Position feedback (actual motor position) instruction
unit

TXPDO[0x606C] | rate feedback Command
unit/s

RXPDO[0x6060] | The control mode is CSP (Cycle Synchronization Position -
Mode). Set its value to 8.

@ On the EtherCAT interface, select [Scan] or [Add Device] for slave devices, and use the default

configuration in the [General] interface.

EthercatConfig X

Scan | General Eypert process data Launch parameters I0 Mapping COE-Online ESC Reg

Mazter

; Expert Configt [] [0

master configuration
+ Offset ti

st e

—StationiD:0 XINJE-DSECI Cof Dri
M Watchdog a FundModeule Servo Module 5
Slave Information Init
State Machine
Cuwrrent State Pre0P
Requested State PrelP
Error Message

@ In [Expert Process Data] — [PDO Allocation], check 1600 and 1A00. (The default configuration

meets CSP's basic requirements. Additional PDO parameters can be added if needed.)
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| EthercatConfig

Scan

Mazter

Slave

General Expert process data

Symclanager

Launch paransters I0 Mapping COE-Online ESC Reg

PDO list

M Size Type

[ fndex  size

1=t ExFD0 Mappi

¥xl60L 6.0 2nd ExFD0 Mapping
—StationID:0 EINJE-DSSC1 CoF Dri Sxi602 6.0 34 BP0 Mapping
3 13.0 Tnputs #1603 4.0 4th BxFI0 Mapping
#x1a00 13.0 Lzt TxFDO Mapping
#xlall 12,0 2nd TzPD0 Mapping
PI0 Assign #xlal2 12,0 3rd T«PD0 Mapping
I #x1600 I #lal3 1z.0 4th TxFDI0 Mapping
[ #xta01
[ #x1602
[ #x1603 "
PDO: Add Edit Delete Move up Move down
Index:Subldx  Size Offset Hame Tupe
#x6040:00 2.0 0.0 Control Word VINT
#x807A00 4.0 2.0 TargetPosition DINT
#x80FF:00 4.0 .0 Tarzet¥eloci ty DINT
#x6071:00 2.0 0.0 TargetTorque IHT
#x6060:00 1.0 1z.0 ModeOfOperation SINT
Inport Export Fead Write Activate Cancel
EthercatConfig
Scan General Expert process date Launch psrsmeters I0 Mapping COE-Online ESC Reg
[r— Gl PDO list
i 15y Type Index Size Fame Siem
5 Ha——— #x1600  13.0 st FxPDO Mapping
Slave 7 MBoxTn #x1601 6.0 2nd RxPD0 Mapping
—StationID:0 XINJE-DSSCI CoE Dri. s fxlE02 &.0 3rd RxPD0 Mappin:
uutp S Pring
3 13.0 Lrpiti 1Al a0 Ath EPIO M.
D0 Mapping
WElall 2.0 Tl TZFI0 MApping
PD0 Assign HxlalZ 1z.0 3rd TxFD0 Mapping
@ 1sm #x1a03 12,0 4th TzPD0 Mapping
[ #1801
[ #x1602
[ #x1603 -
PDO: Add Edit Delete Move up Move down
Index:Subldx  Size Offzet Hame Tvpe
#x6041:00 z.0 0.0 Status Word UIHT
#xB064:00 4.0 2.0 ActualFosition DINT
#xE06C: 00 4.0 6.0 Velocity actusl ... DINT
HxB077:00 2.0 1.0 ActualTorque THT
Hx6061:00 1.0 1z.0 ModeDfOperationD. .. SIHT
Toport | [ Eapert Read Write || Activate Ciiigal

(® Verify that the 6060h value in [Start Parameters] is set to 8.
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EthercatConfig

Scan General Expert process dat I0 Mapping COE-Online ESC Reg
P add Edit dslete Move-up Move-down
FLC Master Eow  Index:Subl... Hame Value Bit 1... Errer =>... Error =>... Next row Comment
1 #:x6080:00 Modes of cperation 5 & @] 0O 0 Op mode
Slave 2 #260C2:01 Interpolation ti... 1 E (] O 0 Interpolation time peried
—StationlD:0 XINJE-DSECL CoE Dri 3 #6002 02 Interpelation ti... =3 & @] o i Taterpolation tine indes

Import Export Read Write Activate 0K Cancel

The startup parameters include three default configurations: 6060h (slave mode, default value 8 for
CSP mode); 60C2-1 and 60C2-2 (synchronization unit period), where 60C2-1 specifies the period

value and 60C2-2 its unit. For example, the default synchronization unit period is 100x10~ >

seconds (1000 microseconds). This parameter automatically adjusts to the master station's

synchronization period configuration, eliminating manual modification.

®[10 Mapping]The default starting address is HD10000, which can be adjusted as needed.

® After completing parameter configuration, click [Configure and Write] — [Activate] —

[Confirm]. The parameters will take effect after activation and saving.

|

Scan General Expert process data Leunch parameters I0 Mapping COE-Online ESC Reg
Waster |[ iddress confizwation |
PLC Master
Tndex:SubTndex  Hame addrass type Bit langth  ¥al
lave FHER6040:00  Control Word 1010000 VTHT 16 i)
i it
— StationTD:D XINTE-DSSC Cof Twi S-#E07A00  TarzetPosition 110002 TIHT 3z 0
FHERBOFF 00 TergetVelooity HD10004 08T 3z 0
: TargetTorque HD10006 hiy 16 0
Wodelfperation HD10008 SINT 8 55
Status Word HD10010 uTHT 16 8
AotualPosition HD10012 18T 3z o
GB=B0C00  Velooity actusl value HD10014 18T 3z o
(2607700 ActualTorque HD10016 IHT 16 0
[-#x6061:00  ModeOf0perationDisplay 010018 SINT 8 0
Auto Sort X
Bit M~ Mep Start M0 %ord HM - Mep Start: 10000 ) Select () AIL Space|l 3
Slavelane Modul elfene Word Group it Group

Station ID:0,XINJE-DS5C1 CoE Drive Revd.0 | HD10000-HD 10018

ormati t Read Write hetivats | '3 Cancel

or List

® Upon activation, the station state machine (SD8021) transitions from 1—2—4—8, where 8

indicates the OP state, enabling both SDO and PDO to transmit and receive signals.
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@ Verify that the instruction channel (SFD8001+300*N) in the axis configuration parameters is set

to Ethercat (with the register value set to 0).

o
w Y

T ST p—

Row0Col8  Steps0 OVR. PLCIXDH-60T4 _ CommnicationiTep Sttion:1 Remote£thernet Modbus Defaut - Run Scan Cycle00ms

In the CSP mode, the current position can be monitored via HD10002 (607Ah mapping), the

actual motor position via HD10012 (6064h mapping), and the actual speed via HD10014 (606Ch
mapping).

1 APWR HDOD ML KO
‘ o oN

120

i f A_CYCPOS HD300 HD350 M2 KO
‘ 131072 0

Run With
Cycle Position HD300:Cycle Position

PLC1-FreeMOnitorl

Moni-Window ~ | Add Edit Delete Delete All | Upword Downword Top Bottom

Name Moni tor value type Map—fddres. .. Comment

@ m BIT Bit Enable

— @ M0 OFF BIT Bit Run With Cyele Fosition

— & HD300 131072 LEEAL Qord Cycle Fosition

— & HD10002 131072 DIHT IWord Station 11:0, #x6074:0, Target position

— HD1000& 8 IHT SNord Station 1D:0, #x6060:0. Modes of operation

— @ MD1001Z2 131072 DIHT IWord Station 10:0. #x6064:0.Fosition actual value

— & HD10004 u] LINT W ord Station 1D:0, #260FF:0, Target velocity

@ sFIE11 1 KT Ward Motion contral function: O-simple type; l—intraductory snd practicsl type:

¢ When the M20 is switched from OFF to ON, it performs periodic position control on the designated
axis of HD300. Upon successful execution, the M21 is set to ON, indicating the axis has entered
periodic control mode. The axis is then controlled by periodically assigning values to HD300.

+ Before triggering the instruction, ensure the HD300 value matches the current position; otherwise, a
step will occur.

+  Periodic position control requires writing the target position value into the register periodically. The
position change should not be too large to avoid the shaft's flyout caused by a significant difference
between the given period position and the previous one.

2) CSV mode operation example

CSV control mode associated object

| register explain unit
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RXPDO[0x60FF] | velocity given Command
unit/s
TXPDO[0x6064] | position feedback instruction
unit
TXPDO[0x606C] | rate feedback Command
unit/s
The maximum motor speed can be adjusted via the online )
RXPDO[0x6080] L. r/min
COE-Online interface.
RXPDO[0x6060] | The control mode is CSV (periodic synchronization speed -
mode). Set its value to 9.

@ On the Ethercat interface, select [Scan] or [Add Device] for slave devices, and use the default

configuration on the [General] interface.

EthercatConfig

Scan |

Generel Expert process data Launch parameters I0 Mepping COE-Online ESC Reg

Mazter

| Expert Configt [] [0

master configuration

Slave

Offset timeins)

—StationID:0 XINJE-DSEC1 CoE Dri

M Watohdog (] Wodbila o

FuncModeule Servo

Slave Information Init

State Machine

Cuwrrent State Pre0P

Requested State PrelP

Ervor Message

@ In [Expert Process Data] — [PDO Allocation], check 1600 and 1A00. (The default configuration

meets basic CSV requirements. Additional PDO parameters can be added if needed.)
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| EthercatConfig

Scan

Mazter

Slave

General Expert process data

Lawich parsneters [ 10 Mappisig s COF-0nline | B5C Reg
Sdfncger 2DO list
= swn | [Tndex  size

1=t ExFD0 Mappi

¥xl60L 6.0 2nd ExFD0 Mapping
—StationID:0 EINJE-DSSC1 CoF Dri Sxi602 6.0 34 BP0 Mapping
3 13.0 Tnputs #1603 4.0 4th BxFI0 Mapping
#x1a00 13.0 Lzt TxFDO Mapping 3
#xlall 12,0 2nd TzPD0 Mapping
PI0 Assign #xlal2 12,0 3rd T«PD0 Mapping
I #x1600 I #lal3 1z.0 4th TxFDI0 Mapping
[ #xta01
[ #x1602
#1603 -
O PDO: Add Edit Delete Move up Move down
Index:Subldx  Size Offset Hame Tupe
#x6040:00 2.0 0.0 Control Word VINT
#x807A00 4.0 2.0 TargetPosition DINT
#x80FF:00 4.0 .0 Tarzet¥eloci ty DINT
#x6071:00 2.0 0.0 TargetTorque IHT
#x6060:00 1.0 1z.0 ModeOfOperation SINT
Inport Export Fead Write Activate Cancel
EthercatConfig
Scan General Expert process date Launch psrsmeters I0 Mapping COE-Online ESC Reg
[r— Gl PDO list
i 15y Type Index Size Fame Siem M
5 Ha——— #x1600  13.0 st FxPDO Mapping 2
Slave 7 MBoxTn #x1601 6.0 2nd RxPD0 Mapping
—StationID:0 XINJE-DSSCI CoE Dri. s fxlE02 &.0 3rd RxPD0 Mappin:
uutp S Pring
3 13.0 Lrpiti 1Al a0 Ath EPIO M.
D0 Mapping
WElall 2.0 Tl TZFI0 MApping
PD0 Assign HxlalZ 1z.0 3rd TxFD0 Mapping
@ 1sm #x1a03 12,0 4th TzPD0 Mapping
[ #1801
[ #x1602
#1603 -
O PDO: Add Edit Delete Move up Move down
Index:Subldx  Size Offzet Hame Tvpe
#x6041:00 z.0 0.0 Status Word UIHT
#xB064:00 4.0 2.0 ActualFosition DINT
#xE06C: 00 4.0 6.0 Velocity actusl ... DINT
HxB077:00 2.0 1.0 ActualTorque THT
Hx6061:00 1.0 1z.0 ModeDfOperationD. .. SIHT
Toport | [ Eapert Read Write || Activate Ciiigal

387

(® Verify that the 6060h value in [Start Parameters] is 9.




DMBG6C Series Servo Driver User Manual

EthercatConfig X
Scan General Expert process data Leunch parameters 10 Mapping COF-Online ESC Reg
" add Edit delete Move-up Move-down
aster
PLC Master Eow  Index:Subl. Hame Valne Bitl.. Error =5... Error = Next row Comment
1 606000 Modes of operation| 8 5 O @ ] Op mode
Slare 2 pesocziol Faterpolatibmsiee [ 8 0 [m] 0 Tnterpolation, time: period
—SEat toRT ISR bl [ G EE N 3 #xBOCZ:02 Interpelation ti... =% 8 O ] 0 Interpolation time index
CSV mode:9
| Import Export Read Write Activate 0K Cancel

@®[10 Mapping]The default starting address is HD10000, which can be adjusted as needed.

® After completing parameter configuration, click [Configure and Write] —

[Activate] —

[Confirm]. The parameters will take effect after activation and saving.

Scan General Expert process data Launch parameters 10 Mapping COE-Online ESC Reg
Master |[ hddress configuration |
PLC Master
Index:SubIndex  Hame address
ere 2604000 Control Word HD10000
—Stati onll0 XINJE-DSSCL CoE Dri.. argiposttion Lo,
TargetVelosity HD10004
TargetTorque HD10006
ModeDf0peration 1010008
Status Word 1010010
AotuslPosition 110012
Velocity actual value 010014
+ ActualTorque HD10016
[-Bx6061:00  ModeOfDperstionDisplay 1010018
Auto Sort
Bit WD Map Stavt MEE  Word W Map Start 10000 @) Select (AL Space [l
Slaweam Modul eWame Word Group Bit Group

Station ID:0, XINJE-DSSC1 Cof Drive Revd.0 |

ormati

or List

HD10000-HD10018

type Bit lemgth  ¥al
VTHT 16 Ta
DINT 3z a
DINT 32 a
IHT 16 a
SIHT 8 =3}
VINT 16 )
DINT 3z o
DINT 3z o
IHT 16 o
SINT 8 a
Head Write hotivate | [ 0K Caneal

® Upon activation, the station status machine (SD8021) transitions from 1—2—4—8, where 8

indicates the OP state, enabling both SDO and PDO to transmit/receive signals. After switching to OP,

the maximum motor speed (6080h) can be adjusted via COE-Online.

@ When the enable bit is set to ON, HD10000 (mapped to 6040h) will transition from 6 to 7 and

then to 15, indicating the slave enable state. This can be achieved by assigning a value to HD10004
(mapped to 60FFh) as the target speed in CSV mode. Real-time speed interpolation can be
implemented by modifying HD1004 during 19900 interrupts.

388



DMBG6C Series Servo Driver User Manual

In CSV mode, the system monitors the current speed via HD10004 (60FFh mapping), the actual

motor position via HD10012 (6064h mapping), and the actual speed via HD10014 (606Ch mapping).

E_PWR HDO MI KD

E_CYCVEL HDA00 HD#50 M4l KO
131072 0 OFF

HDA00:Cycle Velogty

PLC1-FreeMOnitorl

Moni-Window - | Add Edit Delete Delete All | Upword Downword Top Bottom

Hame Monitor value type Map—hddres. Comment

~@m BIT Bit Enchle

i-- @ Mz0 OFF BIT Bit Fun With Cvele Veloeity

|'- & HD400 131072 LREAL Mord Cycle Velooity

i— & 1000z 43691646 LINT IWord Station 1D:0, #2607A:0, Target position

i'- @ HD10004 131072 DIHT Hord Station 100, #x60FF 0, Tarzet velocity

|— & HD10003 9 IHT Mord Station 1D:0, #x6060:0 Modes of operation
|— @ HD10014 130722 DINT Hord Station 1D:0, #6060 0. Velooity actual valne
U HD1o012 43691122 IIHT Mord Station 10:0. #x6064:0 Fosition actual walue

L

3) Example of operating the CST mode

CST control mode associated object

register explain unit
RXPDO[0x6071] | torque given 0.1%
TXPDO[0x6064] | position feedback instruction unit
TXPDO[0x606C] | rate feedback Command

unit/s
TXPDO[0x6077] | torque feedback 0.1%
RXPDO[0x6080] | maximum motor speed r/min
RXPDO[0x6060] | The control mode is CST (Cycle Synchronous Torque Mode). -
Set its value to 10.

@® On the Ethercat interface, select [Scan] or [Add] slave station, and use the default configuration

on the [General] interface.
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EthercatConfig

Scan |

Master |
i

master configuration

Slare

—StationID:0 XINJE-DSEC1 CoE Dri

Generel Expert process data Launch parameters I0 Mepping COE-Online ESC Reg

Expert Config: [ @ 2
Offset time(us)
M Watchdog ] FuncModenl e Serve Module ~
Slave Information Init
State Machine
Cuwrrent State Pre0P

Requested State PrelP

Ervor Message

Impert Export Read Write hAotivate Cancel

@ In the [Expert Process

Data] — [PDO Allocation] section, select 1600 and 1A00. The default

configuration meets CST's basic requirements. Additional PDO parameters can be added if needed for

example, adding 6080h to 1600 allows adjusting the motor's maximum speed to control torque.

EthercatConfig X
Scan Gemeral {Expert process data] Launoh parameters I0 Mepping COE-Unline ESC Heg
Master SyncManager PDO list
FLL Master an Size i Index Size
S o AN ist ExPD0 Mapping
= ) 3 F #1801 6.0 2nd BxPD0 Mapping
—StationID:0 XINJE-DSECL CoE Dri SelBl2 6.0 3rd B+PD0 Mapping
= T3t Trpits #1803 4.0 4th BP0 Mapping
#xlal0  15.0 1st TxPD0 Mapping 3
#xtall 12,0 2nd T«FD0 Mapping
FDO Assign #xlad2 120 3rd TxFDO Mapping
8 wiw #xlald 12,0 4th T«PD0 Mapping
) #x1601
[ #=tonz
) #xtons .
s Edit Delete Move up Maove down
Index:Subldx  Size Offset  Hame Type
#x5040:00 2.0 0.0 Control Word UTHT
#E07A:00 4.0 2.0 TargetPosition TIHT
#xB0FF 200 4.0 6.0 TargetVelosity TIHT
#E071:00 2.0 10.0 TargetTorque IHT
#E060:00 1.0 12.0 4 ation INT
| #x6080:00 4.0 13.0 Max motor speed  UDINT

Inport Export Read Yrite hetivate Cancal
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General Expert process data Launch parameters IO Mapping COE—Online ESC Reg
SyncManagzer PDO list
M Size Type Index Size Hame Zigm Hn
i} MBoxOut #1600 3.0 1st ExFIO Mapping z
1 MEoxIn #1601 6.0 ?nd FxFD0 Mapping
z 15.0 Outputs #1602 5.0 3rd BxFD0 Mapping
#x1603 4.0 4th FExFD0 Mapping

IR

#xla00

1=zt TxFI0 Mapping

#xlall 12.0 Znd TxFDO0 Mapping
PIO hssign #x1al2  12.0 3rd TxFD0 Mapping
u trel 400 #1403 12.0 4th TxPI0 Mapping
[ #elall
[ #xla02
) #x1a03

PDO: Add Edit Delete Move up Move down

Index:Subldy Size Offzet Hame Type
#6041 00 z.0 0.0 Status Word IHT
#=6064:00 4.0 2.0 hetnalFosition ITIHT
#x606C: 00 4.0 5.0 Velocity actual ... DIHT
$26077:00 2.0 10.0 ActualTor que IRT

#6061 : 00 1.0 12.0 ModeOf0perationD. .. SIHT

(® Verify that the 6060h value in [Start Parameters] is set to 10.

EthercatConfig X

Scan General Expert process data Launch parameters I0 Mapping COE-Online ESC Reg
" add Edit delete Move-up Move-down
aster
FLC Master Row  Index:Subl... Bit 1. Error =3... Error =, Fext row Comment

O T N I Y
Hae 2 #x60C2:01 Interpelation ti... | ] (] O 1} Interpolation time period
—StationlD:0 NINJE-DSGCL Cof Dri 3 #26002:02 Interpolation ti... -3 & (] @] 0 Interpolation time index

CST mode :10

Inport Export Read Write | | Activate Cancel

@®[I0 Mapping]The default starting address is HD10000, which can be adjusted as needed.

® After completing parameter configuration, click [Configure and Write] —

[Confirm]. The parameters will take effect after activation and saving.
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EthercatConfig X
Scan Genersl Fxpert process data Launoh parameters |10 Mapping' COE-nline ESC Reg
Master Address configuration
FLC Master
Indsx:SubIndex  Hame address type Bit langth  Val
Slia [F-#2z6040:00 Control Word HD10000 VINT 16 79
_StationID.D XINTE-DSSCI CoE Dri ; #x607A:00 TargetPosition HD10002 ITHT 32 o
[+-#60FF :00 Target¥eloci ty HD10004 TTHT b 1)
[ #x8071:00 TargetTorqne HD10006 ™ 16 0
- #8080 00 ModeOfOper ation HD10008 SINT g 55
F‘ #26080:00 Max motor speed HD10020 VDINT 32z 0 I
‘;-uxanu Hi) Status Word HDi0a10 THT 16 8
%ﬁ-ﬂx&ﬂﬁti'ﬂﬂ ActualPosition HDi0012 TTHT irg o
(- #x806C: 00 Velocity actual valne HD10014 DINT 32 o
; #x8077:00 AetualTorque HOi0016 IHT 18 o
[ #x6061:00 ModeDEDper atiorDizplay HD10015 SINT 8 0

Import Export Read Write Activate 0K | Cancel

® Upon activation, the station state machine (SD8021) transitions from 1—2—>4—8, where 8

indicates the OP state, enabling both SDO and PDO to transmit and receive signals.

@ When the enable bit is set to ON, HD10000 (mapped to 6040h) will transition from 6 to 7 and

then to 15, indicating the slave enable state. This can be achieved by assigning a value to HD10006
(mapped to 6071h) as the specified torque in CST mode.

In CST mode, the system monitors the current torque via HD10006 (mapping to 6071h), the

actual position via HD10012 (mapping to 6064h), the actual speed via HD10014 (mapping to 606Ch),
and the actual torque via HD10016 (mapping to 6077h). The maximum motor speed can be restricted
at 6080h (Note: After adding the speed limit parameter, ensure the speed remains within the
appropriate range during operation).

f APWR FD0 M1 KO
0 oN

r A_CYCIRQ HDS00 HDSS0 W51 KO

HD500:Cycle Torque

PLC1-FreeMOnitor1
Moni-Window - | Add Edit Delete Delete All | Upword Downword Top Bottom

Hame Monitor value type Map—hddres. .. Comment

e m BIT Bit Exable

l—@ M0 0OFF BIT Bit Fun With Cyele Torgque

- @ o500 50 LREAL Qiord Cycle Torque

'—¢ HO10020 i0 DINT IWord Station 1D:0, #x6050:0, Max motor speed
;—Q HO10002 S1B0954 DIINT IWord Station 1D:0, #x607A:0, Target position
|—¢ HO10004 o ITIHT TWord Station 1D:0, #x60FF 0, Tarzet velocity
i—¢ HO10005 10 IRT SWord Station 1D:0, #x6060:0. Modes of operation
l_g HO10014 21516 ITIHT THord Station 1D:0, $x606C:0. Velocity actual value
: & HD10012 31508939 ITIHT Terd Station ID:0, #x6064:0, ActualFPosition
I—@ SFIOS11 1 IIHT THord Motion control function: O-simple type; l-introductory and practical type:
e
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4) Examples of HM mode operations

HM control mode associated object

register explain unit

RXPDO[0x6040] | Control word, modify control word to return to origin -

RXPDO[0x6098] | return to origin method -

RXPDO[0x609A] | acceleration to origin instruction

units/s?

The control mode is HM mode (return to origin mode). Set its

RXPDO[0x6060] . -
value to 6 when the motor is not enabled.

SDO[0x6099] Restore speed to origin and modify it online through Command
COE-Online unit/s

@ Perform terminal assignment. P5-22 is the positive limit setting address, with default value 1

corresponding to servo terminal SI1; P5-23 is the negative limit NOT setting address, default value 2

corresponding to servo terminal SI2; P5-27 is the origin setting address, default value 3 corresponding

to servo terminal SI3.

@ On the Ethercat interface, select [Scan] or [Add Device] for slave devices, and use the default

configuration on the [General] interface.

EthercatConfig

Scan |

Gemersl Expert process data Launch parameters I0 Mapping COE-Online ESC Reg

Master

7 | Expert Confiz: [ 0
master configuration
lare|

0ffset time{us)

—StationdD:0 XKINJE-DSECL CoE Dri..

M Watchdog a FunModenle Servo Module ~

Slave Informatien Init

State Machine

Current Stats  PrelF
Requested State FreOF

Error Messaze

(2)  In[Expert Process Data] = [PDO Allocation], select 1600 and 1A00, then add 6098h to 1600.
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General Expert process data Launch parsmeters I0 Mapping COE-Online ESC Reg

SyncManazer PDO list
o Siza Type Index Size Hame Sign i)
. i 1st RxEDO K
1 MEoxIn 5.0 2nd ExFI0 Mapping
_ #x1602 6.0 3rd ExFI0 Mapping
3 13.0 Tnputs #x1603 4.0 4th ExFI0 Mapping
#1200 13.0 1zt TxFD0 Mapping 3
#x1a01 12.0 Znd TxFDI0 Mapping
PI0 Asszign #1202 12.0 3rd TxFI0 Mapping
@ #xLa00 #xla03  12.0 4th T«FI0 Mapping
[ #1601
[ #=180z
B gxie0s PDO: Add Edit Delete Move up Maove down
Index:Subld: Size Offzet Hame Tupe
$#x6040:00 2.0 0.0 Control Word UIHT
$x6074: 00 4.0 2.0 TargetFosition DINT
#x60FF 00 4.0 6.0 TargetVelocity TIHT
#x6071:00 z.0 10.0 TargetTorque INT

#6060 : 00 1.0 12.0

ModeOflperation SINT
Hom1 thad

Add 6098h to PDO to change homing method
conveniently.

®

@ Verify that the 6060h value in [Start Parameters] is 6.

| EthercatConfig *
Scan Genersl Expert process data Leunch pavameters I0 Mapping COE-Online ESC Reg
- add Edit delete Move-up Move-down
azter
FIC Master Row  Index:Subl Hane Value Bit 1... Error => Error =>... Hext row Comment
1 606000 Modes of cperation| 6 5 (] (@] 0 Op mode
Slave 2 #es0C2:01 Enterpolation ti [T & | O i Interpolation time peried
—StationID:0 XINJE-DSECL CoE Dri 3 #6002 02 Taterselaton 6. .. |3 5 m] O 0 Taterohlabisn tine indes

Home mode:6

Tnpart Export Read Prite | Aotivate Caneel

®[IO Mapping] The default starting address is HD10000, which can be adjusted as needed.

® After completing parameter configuration, click [Configure and Write] — [Activate] —

[Confirm]. The parameters will take effect after activation and saving.
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Scan General Expert process data Launch parameters 10 Mapping COE-Online ESC Reg

Master hddress configuration

FLC Master ;
Index:SubIndex Mame address type Bit length  Val

— EH#x6040:00  Control Word HD10000 UTHT 16 ™
s S

—StationlD:0 KTHTE-DSECI CoB Dri BH#x607A00  TargetPosition HD10002 DINT 3z [\
[-4xG0FF: 00 TargetVelocity HD10004 DIHT 3z [
BH#eB071:00  TargetTerque HOL0006 IHT 15 [
F-#x6060:00 _ ModeDfDperation HD10008 STHT 8 55
-#6099: 00 1mia020 sTHT 8 o
04100 Status Word HD10010 UTHT 16 ]
BH#x6064:00  AetualPesition HO10012 DIHT 3 o
EHREOEC 00 Velooi ty actual value HD10014 DINT 32 o
EBB077 00 hetuslTorque HD10016 N7 16 o
[-4x6061:00  ModeDfDperationDizplay HD10013 SIHT 8 [}

Auto Sert bt
Bit HD  ~ Map Start Word: HE  ~ Map Start 10000 @ Select (O ALL Space |1 3
SlaveName ModuleFane Word Group Bit Group
Station ID:0,XINJE-DS5C1 CoE Drive Revd.0 | | HD10000-HD10020 |

@ Upon activation, the slave status machine (SD8021) transitions from 1 —2—4—8, where 8

indicates the OP state, enabling both SDO and PDO to transmit and receive signals.

After the system transitions to OP mode, the original speed and acceleration values can be

adjusted via COE-Online.

Index:SubIndex Name Flagz Yalue Communication error message
l—#xGUSS:UD Motion profile tupe W 0
I—#}{GDE?:DU Torque =lope ™ 1000
'—#XGDEBZDU Torque profile typs bl 1]
I:—i—}#xﬁﬂﬁFiDU Position encoder resclution
m___
EH#06092:00  Feed comstant
i—#xﬁDQBZDU Homing method el 1]
H—_IJ—#XGDQQZDU Homing speeds ro 2
|—Dl Speed during search for switch 1w 13107z
I Loz Speed duwring zearch for zere T GEE3E
4094 00 Homing asceleration ™ 262144
—H#xB0AT 00 Frofile jerk use bl 1]
[t-#x6044 ;00 Frofile jerk ro 32
—#xG0B0; 00 Fosition offzet rw ]
i—#xﬁDBI ;00 Veloeity offset ™ i}
—4#60B2 00 Torque offzet b2l 1]
#6055 : 00 Teuch Probe Function T 0
!—#}{GDBQZDU Teuch Probe Status ro 0
l—#xGUBA:UD Teuch Frobe Fosl Fos Value ro ]
i—#xﬁDBB:DU Touch Probe Fosl Feg Value ro i}
'—#XGDBC:DU Touch Probe Pos2 Fos Value ro 0
|—-#}{GDBDZDU Touch Probe Fos? Neg ¥Value ro u]
i—#xGUCU:UD Interpolation =ub meode zelect  xw 0 I
|%_'j—#x60l:1 ;00 Interpolation data record ro P2

(© Set the origin return mode (6098h).

This setting ranges from-2 to 37 (currently supports-2 to 14,17 to 30,33,34,35, and 37).
After enabling the ON state, HD10000 (6040h mapping) will transition from 6—7—15 to indicate

the slave enable status, then reset to 15—31 to return to the origin. During this reset process, if the
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origin signal is triggered, the system will decelerate and stop according to the predefined reset
procedure. To initiate another reset, first change 6040h to 15, then execute the HD10000 (6040h

mapping) 15—31 sequence.

5) Examples of PP Mode operations

PP control mode associated objects (commands,settings)

register explain unit
RXPDO[0x6040] control word -
RXPDO[0x6060] | The control mode is PP (Profile Position Control Mode). Set its
value to 1.
RXPDO[0X607A] Position given instru(.:tion
unit
RXPDO[0x6072] maximum torque 0.1%
maximum internal velocity Command
RXPDO[0x607F] )
unit/s
RXPDO[0x6080] maximum motor speed r/min
RXPDO[0x6081] internal speed given Com@and
unit/s
internal acceleration instruction
RXPDO[0x6083] )
units/s?
internal deceleration instruction
RXPDO[0x6084] )
units/s?
maximal acceleration instruction
RXPDO[0x60C5] )
units/s?
maximum deceleration instruction
RXPDO[0x60C6] )
units/s?
RXPDO[0x6065] Set the number of trailing pulse counts instruction
unit
RXPDO[0x6066] Follow-up error timeout time ms
RXPDO[0x6067] Location reaches the threshold instruction
unit
RXPDO[0x6068] Location to window time ms

® The 6081h (profile speed) is limited by the lower of 607Fh (maximum internal speed)
m and 6080h (maximum motor speed).
® If you modify the set values of 607Fh (maximum internal speed) or 6080h (maximum
motor speed) during operation, these changes will not be reflected in the action and
will not take effect.
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PP control mode associated objects (commands,monitoring type)

register explain unit
TXPDO[0x6041] status word -
TXPDO[0x6063] Internal actual location instruction unit
TXPDO[0x6064] Position feedback (actual motor position) instruction unit
TXPDO[0x606C] | rate feedback Command unit/s
TXPDO[0x6077] actual torque 0.1%
TXPDO[0x60F4] | actual following error instruction unit

(D In the EtherCAT interface, select the [Scan] or [Add Device] slave node, then choose User
Defined as the [Common] interface function block.

EthercatConfig

Scan |

Gemersl Expert process data Launch parameters I0 Mapping COE-Online ESC Reg

Master

| Expert Confiz: [ 0

master configuration

Slare

0ffset time{us)

—StationdD:0 XKINJE-DSECL CoE Dri..

M Watchdoz, FuncModenle

Slave Informatien Init

State Machine

Current State Fre0F

Requested State FreOF

Error Messaze

Tmport Export Read Write

Servo Module

Aotivate 0K Cancel

EthercatConfig

Sean

Genersl Expert process data Launch pavamsters 10 Mapping COE-Online BSC Reg

Master

FIC Master

Expert Config: [J [0

Slave
—StationID:0 XTHJE-DSECI CoE Dri

Offset time(us):

SM Watchdog FuncModeule:

I

Slave Information Tnit

State Machine

Current State PreOF

Kequested State Safe0F

Error Messaze

Invalid requested state change

Read

Write

Inport Export

Serve Module
fine

Kotivate 0K Cancel

@ In [Expert Process Data] — [PDO Allocation], check 1600 and 1A00 to add PDO parameters

linked to the mode (each parameter cannot exceed 32 bytes).
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EthercatConfig X
Scan General Empert process data Launch parameters I0 Mapping COE-Online ESC Reg
— SiMenazer PDO list
FIC Master an Size Type Index Size Hame Sign i’
a0 N #1600 Ist ExPD0 Mapping 2
Sl=tg #xL601 2nd RePD0 Mapping
—StationID:0 XINJE-DSECL CoE Dri #1602 Srd BxPD0 Wapping
3 13.0 Trpits #1603 4th RxPD0 Mapping
#xlall 12,0 Znd TxPI0 Mapping
PI0 Aszizn #xlalZz 12,0 3rd TxED0 Mapping
@ nom #xlad3 12,0 4th T<PD0 Mapping
) #1601
) #x1602
[ #x1603 N
= PDO: Add Edit Delete Moveup Move down
Indes:SubTdx Size Dff=et Fame Type
604100 20 0.0 Status Word UIHT
$:6084: 00 4.0 2.0 hetualPosition ITHT
#x606C: 00 40 6.0 Velocity actual ... DINT
#x6077:00 z0 0.0 ActualTorque INT
#8081 :00 1o 1z.0 ModeOfOperationd SIHT
Import Export Read Write hotivate Cancel |
(® Verify that the 6060h value in [Start Parameters] is set to 1.
EthercatConfig X
Scan General Expert process data Launch peramsters ID Mapping COE-Dnline ESC Reg
" add Edit delete Move-up Move-down
azter
FLC Master Row  Index:Subl. Hame Value Bit 1. Error —>... Error —»... Hext row Comment
1 #x6080:00 Fodes of operation |1 3 0 (] i Op mode
Slave 2 #x60C2:01 Interpolation ti... 1 8 1} Interpolation time period
—StationD:0 XINJE-DSSCL Cof Dri.. 3 #6002 02 Interpolation ti... =3 8 o Titerpolation: time andet
PP mode:1
Inport Export Read Write hotivate Catiael |

®[10 Mapping]The default starting address is HD10000, which can be adjusted as needed.

(® After completing parameter configuration, click [Configure and Write] — [Activate] —

[Confirm]. The parameters will take effect after activation and saving.
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EthercatConfig *®

Scan General Expert process data Launch parameters {10 Mspping! COE-Online ESC Reg

[r—— hddress configeration

FLE Master
Index:SubIndex  Hame address type Eit lenzth  Val

P F#a040:00  Contrel Word 10000 THT 18 ]

e FHx607TAI00  TargetPosition 10002 DIHT az i
[ #360FF:00  TargetVelocity 1004 TTHT e i
[ #38071:00  TargetTorque 1006 THT 18 i
AN 00 Modelflperation Hm1000a STHT a 56
E-#x6041:00  Status Word 10010 uIHT it a
[E-#26064:00  hetuslPosition e DInT k= 0
F#eB06C:00  Velooity aotual value 10014 DIHT 3 i
F#A0TT00 hetualTorque 10018 Hr 18 i
06100 ModeDfDperationDisplay 10018 SINT a 0

| Tiirt Export Resd Write | | Activate 0K ]l caieel ||

® Upon activation, the station state machine (SD8021) transitions from 1—>2—>4—8, where 8

indicates the OP state, enabling both SDO and PDO to transmit and receive signals.

@ Modify control word 6040h (absolute mode: 6—15—31; relative mode: 6—79—95) to enable the

slave, then set parameters like target position, target speed, and acceleration/deceleration to control

the motor.

In PP mode, I/O mapping addresses can be configured and monitored. For example, the control

word of Axis 1 can be modified via HD10000 (mapping to 6040h) to enable or disable the motor,
while the current position of Axis 1 can be monitored through HD10002 (mapping to 607Ah).

6) Example of operating the PV mode

pv control mode associated objects (commands,settings)

register explain unit
RXPDOJ[0x6040] | control word -
RXPDO[0x6060] | The control mode is PV (Profile Velocity Control mode). Set its
value to 3.
velocity given Command
RXPDO[0x60FF] i
unit/s
RXPDO[0x6072] | maximum torque 0.1%
maximum internal velocity Command
RXPDO[0x607F] .
unit/s
RXPDO[0x6080] | maximum motor speed r/min
internal acceleration instruction
RXPDO[0x6083] .
units/s?
RXPDOJ[0x6084] | internal deceleration instruction
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units/s?
maximal acceleration instruction
RXPDO[0x60C5] .
units/s?
maximum deceleration instruction
RXPDO[0x60C6] )
units/s?
Speed reaches the threshold Command
RXPDO[0x606D] .
unit/s
RXPDO[0x606E] | Speed limit exceeded ms
Speed threshold C d
RXPDO[0x606F] | “PeC Hesho omman
unit/s
RXPDO[0x6070] | Speed threshold time ms
pv control mode associated objects (command,monitoring type)
register explain unit
TXPDO[0x6041] | status word -
TXPDO[0x6064] | Position feedback (actual motor position) instruction unit
TXPDO[0x606C] | rate feedback Command
unit/s
TXPDO[0x6077] | actual torque 0.1%

@ On the EtherCAT interface, select the slave device from the [Scan] or [Add Device] menu, then

choose User Defined as the function block in the [General] interface.

EthercatConfig

Scan |

Genersl Expert process data Lasunch parameters

Master

| Expert Confiz: [ 0

master configuration

Slare

0ffset time{us)

—StationdD:0 XKINJE-DSECL CoE Dri..

M Watchdeg (] Fundodenl s

Slave Informatien Init

State Machine

Current Stats  PrelF
Requested State FreOF

Error Messaze

I0 Mapping COE-Online ESC Reg

Serve

Module
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EthercatCanfig

Scan

Mazter

FLC Master

Slave
—StationID:0 XINJE-DSECL CoE Dri

General Ewpert process data Launch parameters I0 Mapping

Expert Config: [] 0

0ffset timelus)

SM Watchdoz. ]

Slave Information Init
State Machine

Current State PredP
Requested State SafelF

Error Messaze

Invalid requested state change

X
COE-Online ESC Reg
P
Servo Module
Inpert Export Read Write Activats Cancel

@ In [Expert Process Data] — [PDO Allocation], check 1600 and 1A00 to add PDO parameters

linked to the mode (each parameter cannot exceed 32 bytes).

Genersl {Expert process data; Launch parameters I0 Mapping COE-Online ESC Reg

EthercatConfig
Scan
Master SyncManager
FIC Master = s —
0 MBoxnt
Slave
. ) 1 MBoxIn
—StatienID:0 XINJE-DSSCL CoE Dri
Inputs
FI0 Assign
@ #1600
[ #xi601
[ #x1602
[ #xi603

PDO list

Index

Size

#1801 6.0 2nd R«PD0 Mapping
#1802 6.0 3rd R«PD0 Mapping
#1803 4.0 4th R«PD0 Mapping
#cdal0 13,0 1st T«PD0 Mapping 3
#adall 12,0 2nd T«PD0 Mapping
#dalz 12,0 3rd T«PD0 Mapping
#xlald 120 4th T«FD0 Mapping

Edit Delete Move up Move down

Index:Subldx  Size Offzet  Name Type
#26040:00 2.0 0.0 Control Word uTHT
#2607A:00 40 2.0 TargatPosition bl o4
#260FF:00 4.0 6.0 TargatVelocity 18T
#26071:00 2.0 10.0 TargatTorque bt
#56060.00 1.0 120 Modafnaration INT
| #26080:00 4.0 13.0 Max motor spesd  VDINT
Inport Export Read Write Aetivate Concel |
EthercatConfig X
Scan General Expert process dats Launch parameters I0 Mapping COE-Online ESC Reg
Master Slanarer PDO list
PIC Master = Size Type Index  Size Heme Simm o
2 a S #1600 17.0 1st BxFD0 Mapping 2
ok . 1 MEoxTn #x1601 6.0 2nd RxPD0 Mapping
—StatienID:0 XINJE-DSECI Cof Dri Helg2 6.0 3rd RaPD0 Fappine
#1603 4.0 4th RePI0 Mapping

Inputs

1st Tl
2nd TxEDO Mapping

#xlall 120

FI0 hssign #xlaD2 12,0 Srd TxFD0 Mapping

B hisw #xlad3 120 4th TxPI0 Mapping

[ #1601

[ #1602

) #x1603

= PDO: Add Edit Delete Move up Move down
Index:Sublde  Size Offset  Name Type
HeB041 00 z0 0.0 Status Yord THT
4608400 40 2.0 AetuslPosition DIHT
HxB08C: 00 40 6.0 Velooity astual ... DINT
6077200 z.0 0.0 ActuslTor que IFT
#x6061:00 Lo 12.0 ModeOf0perationD. .. SINT

Inport Export Fead Write Activate Cancel
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(® Verify that the 6060h value in [Start Parameters] is set to 3.

EthercatConfig X
Sean General Expert process data Lasunch parsmeters T0 Mapping COE-Online ESC Reg
Master add Edit delete Move-up Move-down
PLC Master Eow  Index:SubI Hame Value Bit 1 Error = Error = Fext row Comment
1 #x6060: 00 Modes of operamnl 3 I 8 0 @8] 0 Op mode
B 2 #x6002:01 Interpolation ti... 1 ] (] (] 0 Interpolation time peried
—Stationll:0 HINJE-ISSCL CoF Dri... 3 #aO0zi02 Taterpolation t. .. |3 \ & [&] O o Taterpolation tine nde

PV mode:3

| Inport Export Read Write Activate 0K Cancel

@®[IO mapping]The starting address can be customized.

® After completing parameter configuration, click [Configure and Write] — [Activate] —

[Confirm]. The parameters will take effect after activation and saving.

EthercatConfig x

Scan Gir el Rimer oo bous e datal| Tasahs pav st ey | COB-fnline ESC Reg

Mastar Address confi guration

FILC Mastsr
Index SubIndex  Hame address type Bit length Vil

Slare Er-#:6040:00  Control Yord 10000 UTHT 16 2

S F-MR60TAI00  TargetPosition 10002 INT 32 0
B #RE0FF 00 TargstVelocity 10004 IINT 2 ]
BH#SE07L 00 TargstTorque 010006 0T 16 0
B1#38060 00 ModeDfOperation HD10008 SINT g 55
E-E041 00 Status $ord 110010 UTHT 16 8
FH#sg064 00 AotualPosition 100tz INT 32 ]
B #6060 00 Welocity sctusl valus 10014 INT 2 0
BHIZE0TT 00 hctuslTorque 10016 IHT 16 0
[#38061 00 ModeDfOperati onisplay HD10018 SINT g ]

Inport Export Read Write | | Activate 0% ]l Cancel

® Upon activation, the station state machine (SD8021) transitions from 1—>2—>4—8, where 8

indicates the OP state, enabling both SDO and PDO to transmit and receive signals.
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@  Modify control word 6040 (6 — 15) to enable the slave, then set target speed,

acceleration/deceleration and other parameters to control the motor.

In PV mode, I/O mapping addresses can be configured and monitored. For example, the control

word of Axis 1 can be modified via HD10000 (mapping to 6040h) to enable or disable the motor,
while the actual position of the motor on Axis 1 can be monitored through HD10012 (mapping to
6064h), and the current speed can be tracked via HD10014 (mapping to 606Ch).

General Expert process data Launch parameters COE-Online ESC Reg

Addresz configuration

Index:SubIndex  Hame address type Bit length Val

LT,*_-!—#xGD‘lD:DD Control Word HD1000o0 UTHT 16 9

|$I— #2607 00 TargetFozition HD1000Z ITHT 3z i}

:%J—#XGDFF:DD TargetVeloclty HO10004 DIHT 32 o

:Jﬁ—#xﬁﬂ?l Wi} TargetTorque HO10006 IRT 16 a

:é—fﬁ-#xGDGD:DD ModeOf0peration HD1O0003 SIHT g 55

Ii'\—-#xGD‘ll:DD Statuz Word Hoio010 VUIHT 15 a8

:3?3— #6064 ;00 ActualFosition HDio012 DIHT 32 o

:ir-#xGDGC:DD ¥elocity actual value HDio014 DIHT 32 a

EP#XSDFFZDD AetualTorque HO10016 IHT 16 a

#6061 00 ModeOflper ationDisplay HD10018 SINT @ i

7) TQ Mode Operation Example
tq control mode associated objects (commands,settings)
register explain unit
RXPDO[0x6040] control word -
RXPDO[0x6060] | The control mode is tq (Profile Torque Control Mode). Set its
value to 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%/S
RXPDO[0x6088] Set the torque Profile type to be used -
tq control mode associated objects (command,monitoring type)
register explain unit
TXPDO[0x6041] status word -
TXPDO[0x6064] Position feedback (actual motor position) instruction unit
TXPDO[0x606C] | rate feedback Command
unit/s
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| TXPDO[0x6077] | actual torque | 0.1%

@ On the EtherCAT interface, select the slave device from the [Scan] or [Add Device] menu, then

choose User Defined as the function block in the [General] interface.

EthercatConfig *
Scan | General Expert process data Launch parameters I0 Mapping COE-Online ESC Rez
Master
7 Expert Confiz: [ 0

master configuration

Off: i
— set time{us)

—StationdD:0 XKINJE-DSECL CoE Dri..

M Watchdog a FunModenle Servo Module ~

Slave Informatien Init
State Machine

Current Stats  PrelF
Requested State FreOF

Error Messaze

Tmport Export Read Write Activate O Cancel

EthercatConfig X
Scan General Exzpert process data Launch parameters I0 Mappinz COE-Online ESC Reg
Master
PLC Master Expert Config: [] 0
lere 0ffset time{us)
—StationID:0 XINJE-DSECI Col Dri
M Watchdog (] FuneMadeule:
Slave Information Init

State Machine

Current State PredP
Requested State SafelF
Error Meszaze

Invalid requested state change

Impert Export Fead Write Activate OK Cancel

@ In [Expert Process Data] — [PDO Allocation], check 1600 and 1A00 to add PDO parameters

linked to the mode (each parameter cannot exceed 32 bytes).
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EthercatConfig X
Scan General [Expert process data Launch parameters I0 Mapping COE-Online ESC Reg
Master SynManazer PDO list
FLC Mastar = o e
a MEoxlut
slave

FocPD0 Mapping

—StationID:0 XINJE-ISSCI CoE Dri #1802 6.0 3rd RxPD0 Mapping

#1603 4.0 4th FxPD0 Mapping
#xlal0  13.0 1st TxPDO Mapping 3
Faladl 12,0 Znd TAP00 Mapping

FI0 Assign $xlel2  12.0 3rd TxPDO Mapping

& waeo $xleld  12.0 4th TxPDO Mapping

[ #xte01

(O] #xi602

U 03 PDO: Add Edit Delete Move up Move down
Index: Subldx Size Dffset Hame Type
#6040 00 2.0 0.0 Control Word VINT
#x60TA 00 4.0 z.0 TargetFosition DINT
#x60FF 00 4.0 6.0 Target¥elocity DINT
#x6071:00 z.0 0.0 TargetTorque INT
#x6060.00 1.0 1z.0 ModeDf0peration SINT

Inport Export Read Write Activate Cancel
(® Verify that the 6060h value in [Start Parameters] is set to 4.
EthercatConfig ®

Scan Gensral Expert prosess data Launch parameters 10 Mapping COE-lnline ESC Reg
" add Edit delete Move-up Move-down
aster
FIC Master Row  Index:SubI Fame Value Bit 1 Error = Error =3 Hext row Comment

1 Haeh060: 00 Modes of operation| 4 ] (W] O o Op mode
Slave 7 sOCE01 E— & m] 0 o Eatorgilethsm eper ol
—StationID:0 XINJE-DSSCI CoE Dri 3 #6002 02 Interpolation ti... =3 8 0 ] n Interpolation time index

TQ mode:d

Import Export Read Yrite Activate Cancel

@®[IO mapping]The starting address can be customized.

® After completing parameter configuration, click [Configure and Write] — [Activate] —

[Confirm]. The parameters will take effect after activation and saving.
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EthercatConfig

Scan

Mazter

FLC Master

Address configuration

Slave

—StationID:0 XTHJE-DSECI CoE Dri

Index:SubIndex Hame

46040 00
FE-#x607A: 00
Fi-#zB0FF: 00
- #26071: 00
E- 425060 00
604100

#2077 00
E-4xB061 00

Control Word
TargetPosition
TargetVelocity
TargetTorque
ModeOflperation
Status Word
ActualPosition
Velocity actual value
ActuslTorque
ModeOfOperati ondisplay

address
HD10000
Ho1o00z
HD10004
HO1000&
HD10008
HD10010
Hiooiz
10014
HO1o0ie
HO10018

type
UTKT
DINT
DINT

SIKT
UTKT
DINT
DINT

SIKT

Bit length Val

16
3z
32
16
&

16
3z
32
16
&

Inport

Export

Read Write | | Activate 0% ]l Cancel

® Upon activation, the station state machine (SD8021) transitions from 1—>2—>4—8, where 8

indicates the OP state, enabling both SDO and PDO to transmit and receive signals.

@ Modify control word 6040 (6— 15) to enable the slave, and set parameters like target torque and

torque slope to control the motor.

In tq mode, I/0 mapping addresses can be configured and monitored. For example, the control

word of Axis 1 can be modified via HD10000 (mapping to 6040h) to enable or disable the motor, the
actual torque of Axis 1 can be monitored through HD10016 (mapping to 6077h), and the torque slope
of Axis 1 can be set via HD10038 (mapping to 6087h).

PLC1-FreeMOnitor

Meoni-Window -

Fame
& HD10000
@ HDi0016
i—@ HD10035
@ 1010012
|—¢ HD10014

-

Monitor value

15
41
=]

FE054204
1321583

Add Edit Delete Delete All

Upword Downword Top Bottom

type Map—fddres. ..

INT
IHT
UDINRT
IINT
DINT

SWerd
SWerd
Iord
I ord
D eord

Comment

Statien IO, #x6040:0. Contrel Word

Station ID:0, #26077:0, Aetual or que

Station 1D:0, #x6087:0, Torque =lope
Station 1000, #x6064 0. ActualFPas=ition
Station 1000, #x606C:0, Welocity act..

8) Probe function demonstration (using the Xinjie DS5C1-20P4-PTA servo as an example; the DM6C
operation method is identical to the DS5C1)

Probe function associated object

index of : :
. subindex name unit
matrix
60B8h 00h Probe function settings -
60B9h 00h Indicates the status of the Touch probe function -
60BAh 00h Indicates the rising edge clamping position of Touch instru?tion
probel unit
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60BBh 00h Indicates the clamping position of the falling edge of instru?tion
Touch probel unit

60BCh 00h Indicates the rising edge clamping position of Touch instru?tion
probe2 unit

60BDh 00h Indicates the falling edge clamping position of Touch instru?tion
probe2 unit

@ External wiring and probe terminal allocation: P5-62 and P5-63 are designated for probe functions.

Probe 1 is exclusively assigned to SI1, while Probe 2 is exclusively assigned to SI2. When SI1 is

allocated, P5-62 is programmed with 1; when SI2 is allocated, P5-63 is programmed with 2.

@ On the Ethercat interface, select [Scan] or [Add Device] for slave devices, and use the default

configuration on the [General] interface.

EthercatConfig

Scan |

Generel Expert process data Launch parameters I0 Mepping COE-Online ESC Reg

Mazter

| Expert Configt [] [0

slml

i
master configuration

Offset timeins)

—StationID:0 XINJE-DSEC1 CoE Dri

M Watchdog FundModeuwle:  Serve Module

Slave Information Init

State Machine

Cuwrrent State Pre0P
Requested State PrelP

Ervor Message

(® When a level signal on driver SI1 or SI2 undergoes a transition, the probe function is activated,

and the probe value is locked in the corresponding COE object address 0X60BA~0X60BD. To
retrieve the probe value, the corresponding probe value object (0X60BA-0X60BD) must be added to
TxPDO for data acquisition.

In the [Expert Process Data] — [PDO Allocation] section, select 1600 and 1A00. For 1600, add

60B8h; for 1A00, add 60BAh and 60BCh (this example uses the rising edges of two probes. For
falling edges, add 60BBh and 60BDh).
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General | Expert process dataf_ Launch parameters IO Mapping COE—Online ESC Reg

SymcManager PDO list
M Size Type Index Size Hame Sign M
0 Mox0ut I
1 MEoxTn #x1601 Znd ExFI0 Mapping
#x1602 3rd ExFI0 Mapping
Trputs #x1603 4th ExFI0 Mapping
#2c1 200 13.0 1zt TxFDO0 Mapping 3
#1201 12.0 2nd TxPDI0 Mapping
PO0 Assign #x1a02 12.0 3rd TxFI0 Mapping
a #1600 #1403 12.0 4th TxFI0 Mapping
[ #1601
[ #x160z2
B el PDO: Edit Delete Move up Move down
Index:SubTdx Size Offzet Hame Type
#6040 00 z0 0.0 Control Werd 1THT
#x607R: 00 4.0 2.0 TargetFosition TIHT
#x60FF ;00 4.0 6.0 TargetVelocl ty DINT
#6071 :00 2.0 0.0 TarzetTorque IHT
#6060 00 1.0 12.0 mﬂfﬂperati on SINT
#=B0ES 00 2.0 13.0 Touch Frobe Fune. .. UINT I
| EthercatConfig
1 Scan General Inpert process dats Launch paramsters I0 Mapping COE—Orline ESC Reg
Master SyncManager PDO list
PLC Master am g T Index Size Hame Sign s
e : ot e ot s i
~StationdD.0 KIKJE-DSSC1 CoE Dri. se1ez 6.0 3rd RxFI0 Mapping

Hx1603 4.0

4th BxFDO Mapping

#xlal 12,0 2nd T«PDO Mapping
FI0 Assign #xlalz 12,0 3rd T«PDO Mapping
@ tiem #xlal3 12,0 4th TxPDO Mapping
[ #x1601
[ #xi602
[ #x1603 )
= Edit Delets ‘Movsup Move:dain
Index:Subld:  Size 0ffset  HName Type
#x6041:00 2.0 0.0 Status Word VINT
#x6064:00 4.0 2.0 hotualFosi tion DINT
#x606C: 00 4.0 6.0 Velooity actual ... DIFT
#6077:00 2.0 10.0 etuslTor que IR
#x6061:00 1.0 12.0 KodeDf0perationD... SINT
#x60BA: 00 4.0 130 Touch Probe Posl... DINT
#x60BC: 00 4.0 17.0 Touch Probe PosZ... DINT
#x6089:00 2.0 21.0 Touch Probe Status UINT
Import Read Write hotivate Cancel

@®[I0 Mapping] The default starting address is HD10000, which can be adjusted as needed.
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® After completing parameter configuration, click [Configure and Write] — [Activate] — [OK].

The parameters will take effect after successful activation.

General Expert process data Launch parameters :_._IU Mapping‘ COE-Orline ESC Reg

hddress configuration

Index:SubIndex  Hame address type Bit length Yal
[r-#x6040:00 Control Word HO10000 UIHT 16 1}
:$l—#xGDFAZDU TargzetPozition HO10002 DINT 32 1}
’é‘i—#XGDFF :00 Target¥elocity HO10004 DINT 32 a
':,"--#XGUFI Huli} TargetTorque HO10006 INT 16 1]
; ; i HD10005 SINT ] o
Touch Probe Function HO10020 UIHT 16 1}
Status Word HO10010 UIHT 16 1]
ActualPosition HDioo12 DINHT 32 1}
Velocity actual value HO10014 DIHT 3z i}
:&'—#XSDF?:DU fetualTor qua HO10016 IHT 16 1]
!iﬂ—#xﬁﬂﬁl :00 Mode0fOperationDi splay HO10018 SIHT g 1]
f_{:—-#xGDBQZDU Touch Probe Status HD10022 UIHT 16 1}
?a—#xGDBA:DU Touch Probe Posl Pos Value HD10024 DINHT 32 1}
-#x60EC: 00 Touch Probe PosZ Pos Value HD10026 DINT 32 0

® Upon activation, the station state machine (SD8021) transitions from 1—2—4—8, where 8

indicates the OP state, enabling both SDO and PDO to transmit and receive signals.

@ After enabling the slave station, the probe function can be activated by modifying the HD10024

(mapping 60B8h).

After enabling the probe function, the following parameters can be monitored: the rising edge bit

value of Probe 1 via HD10022 (60BAh mapping), the rising edge bit value of Probe 2 via HD10024
(60BCh mapping), the current probe status via HD10026 (60B9h mapping), the motor's actual
position via HD10012 (6064h), and the actual speed via HD10014 (606Ch mapping).
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PLC1-FreeMOnitar

Moni-Window ~ Add Edit Delete Delste All

Hame Monitor value tupe
om .
fom -
& D10 ] INT
|- ® 300 OFF BIT
|- @ o300 1Aa0AnANGN LREAL
|— @ D304 10000 LREAL
|- ® p30s 5000 LREAL
|- @ 312 5000 LREAL
|- @ 318 100 LREAL
|- @ as02 OFF BIT
lows  TENN
¥ms10 BIT
|- @ vz aFF BIT
Lo EETEEN
e -
|- @ Hmase 39140 LEEAL
'|—-° HO3EE BHEE LEEAL
|- @ 1400 59140 LEEAL
|- @ 110012 P DTHT

410

Map—hddres=. ..

Upword Downword Top Bottom

Comment
enabled
Enable state
contral mode
Absolute operation ims. ..
Target absolute position
target velocity
accelerated speed
retarded velocity
heoelerate
Abzolute positiening c. ..
Probe function
Frobe Sign
Frobe 511 zignal status
10ms RIC pulse: Bms O
Frobe Sign
Frobe latch pozitien
Frobe latoh—up speed
FPosition storage register

Station ID:0, #6064:0
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11.2 Communication between Beckhoff TWINCAT and XJINJI DM6C
Servo EtherCAT

This example demonstrates how to implement EtherCAT motion control by using Beckhoff TWINCAT
control software as the master station and XINJE servo as the slave station.

11.2.1 System Configuration

name Model/Specification quantity remarks

The application version used in this

motion control
TWINCAT XAE (VS 2013) 1 example:

software
TC31-FULL-Setup.3.14022.27
Servo of XJ DM6C-45P5-R 1
parvicostellae JC-CA3 a Connects the computer to the servo
surname

11.2.2 System Topology

EtherCAT Motion Bus

The two communication ports of the DM6C series servo drive follow the principle of "bottom in, top
out". That is, the master station must connect to the port below the CN1 port of the first servo, and
then the port above the first servo connects to the port below the second servo, and so on.
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11.2.3 Debugging Steps

Add XML file

Before starting the software, copy the DM6C servo device description XML file to the Twincat
installation directory, which is the default path C:\TwinCAT\3.1\\Config\\lo\\EtherCAT.

2) New project

Double-click to open TwinCAT XAE (VS 2013) and create a new project:
(1) Execute FILE—NEW—Project;

(2) Select the TwinCAT Project, enter the project name and save path, then click OK. The Property
Explorer will appear in the Engineering panel.

Mo Piciack I 9 = Solution Explorer > I x
. o-a
b Recent _NET Framework 45  ~|Sort by: | Default ~| & i=| | Search Installed P - Q | ©-a | '
—_ R . Search Solution Explorer (Ctrl+;) P~
e 5"] TwinCAT XAE Projec... TwinCAT Projects Typec TWinCAT Projects
4 Templates TwinCAT XAE System Manager 31 Solution TwinCAT wendangtuli* (1 project)
© Other Project Types Canfiguration 4 ol TWinCAT Projects
b TWinCAT Measurement 4 4 svsTEM
TwinCAT PLC % License
TwinCAT Projects b @ Real-Time
Samples P
F % Tasks
© Online e Roiites
o
Click here 1o go online and find templates cla Type System
TcCOM Objects
Name: TwinCAT wendangtui | & MoTioN
Location: FATWINCAT\ Browse.. | PLC
Solution: Create new solution - |45} SAFETY
Solution name: TwinCAT wendangtuli [ Create directory for solution [ c++
— 4 FHvyo
o | e | -

&% Mappings

3) Hardware scan

If the controller isn't in config mode, click the icon to sv Bl it o config mode, then right-click
Device and select Scan to scan the Ethercat slave.
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m wendangtuli - Microsoft Visual Studio (Administrator) Microsoft Visual Studic
FILE EDIT VIEW PROJECT BUILD DEBUG TWINCAT TWINS/
~ Ml - ‘ B-O-%2 68 | X | | 7= - | P Attach... - HINT: Not all types of devices can be found automatically

i | Build 4022.27 (Loaded ~| - B2 &@| @ ||<Local> '

Solution Explorer - .Fl X I = l l i
O ‘ o-a ‘ /- DHNiEF| config mod RE
Search Solution Explorer (Ctrl+;) P~
3] Solution 'wendangtuli’ (1 project)
4 o1l wendangtuli
bl svstem | 1 new /O devices found
MOTION
pLC [ Boie 3 ERercaT R Tt i iriel BCT Ethamer daapter [Gaa0] OF
5 sarery
B crt
- Devices
3 ﬁ", Mappings ‘D Add New Item... Ins
| "9 Add Existing Item... Shift+Alt+A
| Export EAP Config File
[
@33 || sean
| Paste Ctrl+V
Paste with Links
Microsoft Visual Studio |83

pr—

N
| Scan for boxes

" EtherCAT drivets) added

Append linked axis to: I @ NC - Configuration I

() CMLC - Configuration

R

Scan to the end and automatically add to NC mode.

After the scan is complete, you can see an NC axis (Axisl) in Motion, corresponding to the motor
connected to the servo, and the scanned driver DM6C in Device.

bl sysTEM
4 MOTION
4 NC-Task 1 SAF
[E1 NC-Task 1 5vB
_’-, Image
[ Tables
Objects
rl :m:

4 % Devices

4 &3 Device 2 (EtherCAT)
% Image

"E Image-Info
2 SyncUnits
Inputs
@ Outputs
& InfoData
| b =] Drive 1 (XINJE-DS5-C CoE Drive) |
@’ Mappings

i B
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4) Link NC axis and physical axis

You can select the physical axis linked to the NC axis through Axisl-Settings-Link. This link is
automatically added during hardware scanning, or you can manually add the axis by right-clicking the
Axis and selecting Append axis to manually link the NC axis to the physical axis. The window
displays the corresponding relationship between the NC axis and the physical axis.

TWII ﬁj test 7 x QUENEIFEEGE

[Gemeral] Settings [Parancter | Dymenics | Osline | Functions| Coupling] Conpenzation

@ink Te I/0... I Drive 1 (XINJE-DS5-C CoE Iriwve)
==

7| Select 1O Box/Terminal (Axis 1) =

Solution Explorer
& o-a| -

Search Solution Explorer (Ctrl+:) ,IQ;}*I
13

R Solution "TWINCATtest' (1 project)
4 ol TWINCATtest
> @ svsTEM
4 [ MOTION
4[] NC-Task 1 5AF
[E NC-Task 1 5vB
’. Image
[T Tables
[ Objects l/])

i L
[ = awr |
> EIPLC
|41 SAFETY
[ c++
4 o
4 %L Devices
4 = Device 2 (EtherCAT)
"u Image

Type Name Comment

[none] [nore]

ou

2 Image-Info

5) Debugging through the NC-Online interface

(1) Click the icon to activate configuration, switch TwinCAT to run mode, then sequentially select
MOTION-Axis1-Online to debug the servo axis.

Solution Explorer S Ml TWiINCATtest = x {UEM

@ - &= Settings | Paranster
Search Solution Explerer (Ctrl+:) P- Setpeint [an]
) st VINGHT e e Ty (NN
4 il TWINCATtest 2 sn 0001 (-0.000, 0.008) 7 -0.0055 ® 0. 0000
b b @ Overri de 8] Total / Comtral ] Error
I NC-Taskh A Status (Loz.) Status (phys.) Enabling
[ NC-Task 1 SVB [|Ready [Z]H0T Moving  [|Couplad Mode [ Controlle
29 Image [Clcalibrated [IMoving Fu [ElIn Tavget Pos.  [ClFeed Bw
) Tables [Has Job [IMoving Ba [)2n Pos. Range  [[|Feed Bu
[@ objects Contraller K-Factor: [nm/z/mn] Reference Velosity (/<1
2 = .
b Avis1 Target Fosition [ Target Velosity: [nn/s]
[ [ 1 [
[ sareTY
B wlelAlw s 8w
«Bro Fitl B2l Besl R Fs | [Fe
4 “% Devices
4 = Device 2 (EtherCAT)
2% Image
2% Image-Info
P 2 SyncUnits
3 Inputs
b @ Outputs
b @ InfoData

If the current position of the axis is not visible in the Online tab, verify that the motor
model has been correctly added and the configuration activated.

(2) Click Set, manually select Controller, Feed Fw, and Feed Bw, then configure the Override (speed
ratio). After clicking OK, or simply select ALL to enable all axes, the system will automatically set

the speed ratio to 100%.

414



DMBG6C Series Servo Driver User Manual

| General [ Settings | Paramster | Dymanics| Online | Functions| Coupling| Compensation|

Setpoint [mm]
-0.0020 -0.0028
Lag Distance [mm] Actusl Velocity: [mmfs] Setpoint [nm/=]
0.0013  (-0.008, 0.008) -0.0018 0.0000
Owerride: [%] Total / Comtrol ] Error: - :
100, 0000 % 0.00/ 0.00% 0 (0x0) Set Enabling
Status (log.) Status (phys. ) Enabling =
By @ g s > B
[CBeady @|mr Moving  [C|Coupled Mode [T Contralle [Set || — || [FFcedFu
[lcalibrated [ |Moving Fe [)In Target Pos.  [|Feed Fu 7] Food Bre [E
[IHas Teb [Mowing Be  [|In Pos. Bange [ |Feed Bw ) 2060
Overide [%]
Controller Ev—Factor:  [mmfs/mm] Reference Velocity: [mm=] Rl
1 ﬂ 2200 i' 100 Al
Target Fosition: [mm] Target Velocity [mms'=]
i 1 0
aAEEd 1 kS
BN =N BEN BES F8 | F9

(3) If the Ready status is checked, the motor is enabled. You can then use F1 to F4 to perform point
movements on the axis. The point speed is set in the Manual Velocity tab under Parameter, with
default speeds of 100mm/s and 600mm/s for slow and fast point movements, respectively.

!General lSettings I Parameterl Dynamicsi Online | Functionsl Couplingl Compensationl

5 Setpoint [mm]
: -0.0020 -0.o01
Lag Distance [mm] hctual Velocity: [mmfs] Setpoint [mm =]
0.0001  (-0.007, 0.006) 0. 0031 0. 0000
Override: [#] Total / Control %] Error:
100. 0000 % 0.00 f 0.00% 0 (0x0)
2 oz Status (phys. ) Tabling
[V Ready [Z]90T Moving  [|Coupled Mode [#]Controlle: | Set
[TCalibrated [ |Moving Fx [[lIn Targzet Pos.  |[¥]Feed Fe
[ #as Tob [TIMeving Bw []In Fos. Eange [7|Feed B
Controller Kv—Factor: [mm/=/mm] Reference Velocity: [mm/'=]
Y i
Target Fosition: [mm] Target Velocity! [mmi=]
0 i 0
= = + ++ ® | ==
Enl ezl Besll Dea Fe | Fo

(4) After setting the Target Position and Target Velocity, press F5 to activate position control. The
motor will move to the target position as programmed. This is an absolute position control system,

and you can use F6 to pause during the process.

|General l Settings | ParameterI Dynamicsl Online | Functionsl Couplingl Compensation|

Setpoint [mm]
- -0.0019 ~0.0019
Lag Distance [nm] Actual Velocity: [mmfs] Setpoint [mm/'=]
0.0000 (-0.007, 0.0068) 0. 0057 0. 0000
Override: [%] Tatal / Contral %] Error:
100. 0000 % 000/ 0.00% 0 (0x0)
Status (log. ) Status (phys. ) Ensbling
[V Ready []H0T Moving  [[]Coupled Mode [ Controlle: [ 3et
[Mlcalitrated L_]Moving Fuw [7]In Target Fos. [7]Feed Fu
[ Has Job [“IMoving Bw [[1In Pos. Range [F]Feed Bw
Controller Kv—Factor: [mmf_s_frmm] Reference ¥elocity: [ml_m'rs]
1 4 2200 iy
Target Fosition: [mm] Target Yelocity: [mm=]
s000 ol 1000
REEL [
Fi| F2l| F3| F4 F8 | F9

(5) When NC error occurs, the Error message displays error codes. To reset the error, press FS;
otherwise, the axis will stop moving. F9 is the origin reset button. Pressing F9 resets the axis position
to 99999... and moves slowly. However, the origin signal requires external hardware input, which
cannot be captured in the Online window. Therefore, F9 is generally not used for origin reset; instead,
it is implemented through programming in the program.
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|General I Settings I Parameterl Dynamicsl Orline | Functionsl Couplingl Compensation|

Setpoint [nn]
| -0.0019

Lag Distance [mm] Actual Velocity: [mmfs] Setpoint [mm =]
0.0001 (=0.007, 0.006) =0.0017 0.0000
Override: [%] Total f Control %]

100. 0000 % 0.00 / 0.00%
Status (log. ) Status (phys. ) Ensbling
[ Ready [Z] 0T Mowing [coupled Mode [ controlle: [ Set

DCalibrated DMoving Fw DIn Target Pos. El]’eed Fw
[IHas Tob [TIMoving Bw [FlIn Pos. Range [V]Feed Ew

Controller Ev—Factor: [mm =/'mm] l_ief_e{epce_ _‘.l'_e_l_ocit_y:_ [mm;‘rs]
M 2200 H
Ta_r_get Po_sitio_r_\:_ _[!nm] T_arget ‘!l'_e_lo_c_ity_: [l!\"_\frs]

i 4

1 i
mlel SlH BB |8
F1 F2 F3 F4 F& F9

For more single-axis debugging features, refer to the TC3 Training Manual V1.1.0.
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6) Control the DM6C servo motor via PLC Control programming

Add motion control library files and axis type variables

Create a new project in PLC, expand it, locate References at the bottom, right-click and select Add
Library. In the dialog box that appears, locate Motion--PTP--TC2-MC2 and add it. This completes the
library file addition for the PLC.

Solution Explorer PR 'l TWINCATtest & X Visualization
G| o-al|s = [ Generad [setsanes| ___|
Search Solution Explorer (Cirl+:) P~
‘ Twincar | Add Library
' e

Enter a string for a fulltext search in all libraries...

3] Solution TWINCATtest' (1 project)
4 ol TWINCATtest
b @l svsTEM

Version
4 & moTIoN Enginess Company i
4[] NC-Task 1 SAF Forgih
[& NC-Task 1 5vB
Mg Image Froject
[T Tables B
obiect Copyrigh
4 T Axes http://g

m

i Add library... | ||
3 GVLs Placeholders...
4 & PouUs Library repository... Beckhoff Automation GmbH bl
§ 'i D MAIN (PRG) Set to Effective Version Tc2_NC Beckhoff Automation GmbH
1 vIsU L
- " Set to Always Newest Version | '+ Te3_MC2_AdvancedHoming Beckhoff Automation GmbH -

&3 GlobalTextlist |
b B PlcTask (PlcTask)
213 Twincattesttmc

;

& Visualization Manager
b I Twincattest Instance
[ sareTy
E CH+
b 10

T -

OErrors | 1 0Warnings

Description =

In the main program of POU, a variable of Axis_ref type is created. Axis_ref is a structure designed
for data exchange between NC and PLC, and it contains other structures internally. This variable is
referred to as the axis variable.

| Sclution Explorer

@ o-@ &=

Search Solution Explorer (Ctrl+;) L~ 3
] Solution TWINCATtest' (1 project) - f
5
4 ol TWINCATtest
bl SYSTEM

4 MOTION
4 [&] NC-Task 1 SAF
[E NC-Task 1 5vB

2% Image
1 Tables
[&] Objects
4 = Axes
4 Bk Axis 1
b &, Enc
b a2l Drive
T Ctrl zz Jerk:= ,
b [ Inputs 29 BufferMode:= ,
b W Outputs 24 Optiona:= ,
25 Done=> ,
4 wincattest £ Bomyr s
4 g=| Twincattest Project 54 Ml
= z8 CommandAborted=> ,
b [3 External Types e Errari
b [ References 20 ErrorID=> };
3 DUTs 31
3 GvLs
e
4 1 VisUs Y - | @ 0Erors | 1 0Warnings | @) 0 Messages

&9 visualization
&7 GlobalTextList
b 5 PlcTask (PlcTask)
25 Twincattest.tmec

Description &

& visualization Manager
b O Twincattest Instance

g sarery o - =
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After writing the program, compile it to check for errors. In this example, the project is named
Twincattest. Find the Twincattest Project, right-click it, select Build, and click.

Solution Explorer

v, 1 PROGRAM MAIN
& e-a| & - _ e
Search Solution Explorer (Cirl+;) P~ 3 axis :axis_ref;
b =l Drive = f EDARR
Ly Ctrl °
3 Inputs
b B Outputs
cattest Project T -
T3 Bxternal Types 2] Login
b [ References | & Buid |
3 buTs Rebuild |
. CV1 s Check all objects
4 [ POUs
1 MAIN (PRG) S |
4 [ VISUs Add L
1 visualization Export to ZIP

{if] GlobalTextList
b g PlcTask (PlcTask)
213 Twincattesttme
& Visualization Manager

Import from ZIP
Export PLCopenXML...
Import PLCopenXML.

&

B

b Uf Twincattest Instance X Remove Del
|47 sAFETY =
Bt Save as library ...
P wo Save as library and install ...
4 T Devices ¢ Open Folder in File Explarer
4 =¥ Device 2 (EtherCAT) . |
B yage | “juiarlles ~ - Alt+Enter | 0 mess
%% Image-Info Description &
b 2 SyncUnits
b L0 Inputs
b [ Outputs
b [ InfoData
4 ]l Drive 1 (XINJE-DS5-C CoE Drive)
4 2 20d T4PDO Mapping N error e P ——

After successful compilation, the corresponding variables will appear in the Instanc directory of the
project. Once Build completes, you can bind two variables under PlcTask Inputs and PlcTask Outputs
in the Twincattest instance.

Search Solution Explorer (Ctrl+;) yo

4 MOTION -
4 [I&] NC-Task 1 SAF
[E1 NC-Task 1 5VB
fE Image
[ Tables
Objects
v :i Axes
4 Bk Axis 1
b 4 Enc
b &l Drive
lay Ctrl
4 | Inputs
b [ Outputs
4 PLC

Twincattest

| Twincattest Project
4 UF Twincattest Instance
F] PlcTask Inputs
| p ¥ MAIN.axis.NcToPlc |
4 W PlcTask Outputs |
b B MAIN.axis.PlcToNc
[ SAFETY

@ C++
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(2) Variable Linking between NC and PLC

In Motion, expand the Axes menu, locate the newly created NC axis Axis1, and double-click it. In the
right-side interface, navigate to the Settings tab and select 'Link to PLC' to connect Axisl to the
corresponding PLC. This connection enables data exchange between the NC and PLC.

Solution Explorer
@ o-a| &=

Settings Dymsmics | Online | Functions| Coupling| Compenzation

Search Solution Explorer (Ctrl+; -
b S s R ;2 Drive | (ETNJE-DSS-C CoF Drive)
&1 Solution TWINCATEest (1 project @ WATH axis (vincattest Tnstance)
4 g TWINCATtest
b M Axis Type [CM[oFEX\ DS402/Frofile MOF 742 (s, g EtherCAT CoE Irive) v
4 MOTION @
T AF Unit nn +  Display Only)
(B N Tackin evn 71 Select fxis PLC Reference (xis 1
? Image
[ Tables P oK
[T Objects Resalt (D) MAIN. sxis [T wincatlest Instance]
A &
2 -
b ¥ Enc @ Unused
b =l Drive Jatis Cyele Tim @Al
sy, Ctrl Divider
3 Inputs Modula
b T Outputs
4

b gE| Twincattest Project
4 OF Twincattest Instance
4 PlcTask Inputs
b # MAIN.axis.NcToPlc
4 [ PlcTask Outputs

(3) Call the function block to control the axis movement

In the POU-MAIN (PRG) interface, declare two function blocks: MC POWER and
MC MoveAbsolute. MC POWER controls axis enablement, while MC_MoveAbsolute manages

absolute position movement.

PROGRAM MALIN

WAE
axia :axis ref;
pOWer :MC POWER:

move abaoclute :MC Mowvelbsolute;

Press F2 in the program editor window, then select power and move absolute from the Categories—

Instance Calls section to invoke the defined function blocks in the program.
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Input Assistant

Text search | Categories
Variables a  Name Type Origin
Module Calls @ axis
Instance Calls + @ move_absolute

1 | 3
Function Blocks + % power
Keywards * 4} T2 mcz

Conversion Operators

+- {} visuDislogs

i

[¥]structured view

Documentation:

Insert with arguments

| Insert with pamespace prefix

axis: axis_ref;

(VAR)

Complete the parameter settings in the function block: Enable indicates the enable bit, with
Enable Positive permitting forward rotation and Enable Negative allowing reverse rotation. The
variables include: Overide (speed ratio), Axis (corresponding axis), Position (target location), Velocity
(positioning speed), Acceleration (acceleration), and Deceleration (deceleration). Two boolean
variables, power_do and move_do, are declared as trigger bits for the enable and absolute position
motion functions. A Lreal-type variable is defined to store absolute position data, velocity, and
acceleration/deceleration values.

e

= z

3

1oy

oW

move absolute (

Bxis:= axis ,

Execute:= move_do ,

BAceceleration:
Deceleration:

Position:= move_position,
Velocity:= move_velocity,

= MOVe_ac,
= move_de,

PROGRAM MAIN
axis :axis_ref;
pOWer "HC_DOWER?
move_absolute :MC Movelbsolute;
power_do :BOOL:;
move_do :BOOL:;
move po3ition : LREAL;
move_velocity : LREAL;
move_ ac : LREAL;
move_de : LREAL;
END_VAH
power |
Lxiz:= axis,

Jerki=,
BufferMode:=
Options:= ,
Done=» ,
Busy=>» ,
Betive=y
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Enable:= power_dao,
Enable Positive:=

Enable Negative:=IRIE ,

Override:= ,

BufferMode:=,

Options:= ,
tatus=x ,
Busy=> ,
Letives=r
Error=> ,
ErrorID=> );
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Locate the VISU component beneath the PLC, right-click it, select Add from the context menu, then

choose Add Visualization from the new menu to create a visualization interface.

Bearch Solution Explorer (Ctrl+)

’]-, Image
[ Tables
Objects
4 :i Axes
4 = fuds 1
b % Enc
b 2l Drive
T Cirl
3 Inputs

b B Outputs T
I @

4 [} Twincattest
4 ] Twincattest Project
b 3 External Types
b [3l References
3 DuTs
3 GVLs

oballextlist

PROGRAM MRIN

axis
DOWEL
move_absolute

:axis_ref;
:MC_FOWER;
:MC_Movelbaolute;

power_do POU...
move_do ) .
move_positid @ POU for implicit checks...

DUT...
Global Variable List...

move_velocit %

@

move_de ,“i\;]

move_ac

Referenced Task...

B

Busy=> , I@ Visualization... I |
ROEIVE e M, Recipe Manager...
Error=» , 3
ErrorID=s )j Image Pool...
=0 Interface...

move_absolut P
Axis:= axis !

Execute:= mq‘
Position:= 1 [§]
Velocity:= 1 &
Boceleration O
Deceleratior ¥

Parameter List...
Text List..

Class Diagram...
Existing Item... Shift+Alt+A

New Folder

Existing Folder Content...

[ »

1R

b Gb PlcTask (PlcTask)
33 Twincattest.tmc
& Visualization Manager
4 I Twincattest Instance ha
b 2 PlcTask Inputs e
b [ PlcTask Outputs ¥
|& saFETY A
o+
« @yo X
4 "L Devices [
4 =¥ Device 2 (EtherCAT) 5
’E Image

In the toolbar of the Visu interface, select the rectangle box and drag out a control. Double-click the

rectangle box control to set it.

Export to ZIP

Import from ZIP
Export PLCopenXML...
Import PLCopenXML...
Cut

Copy
Delete

: Rename

Properties

irnings | @ 14 Messages | Clear
celex |
Ctrl+C
Del

Alt+Enter

.
<N Error List

search Toolbox

4 Basic
k  Pointer
= Curve
i CElipse
& Frame
B Image
/ Line
flp Pie
@ Polygon
™ Polyline
|1- Rectangle I

%
r =

¥ER|

Double-click the control, and under the Properties tab on the right, make the following settings: Texts

Rounded Rectangle

easurement controls

Painter
BarDisplaylmage
Histogram
Meterl80
Meter360
Meterg0

— Text input axis_pos:%2f,%?2f represents the floating-point data type to display the values of

associated variables (i.e., the variables pointed to by Text variables — Text variable) with only two
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decimal places retained. Text variables — Text variable to input MAIN.axis.NcToPlc. ActPos,

indicating the actual position of the control on the axis variable.

S ey e M

Property Value A
Use gradient color O
Gradient setting ] linear, Black, White
+ Element look
= Texts
Text axis_pos:%. 2f
Tooltip

Text properties
Absolute movement

Relative movement

Text variables
[ MAIN.axis.NcToPlcActPos

ue

Tooltip variable

Dynamic texts
Font variables
Colorvariables
Lookvariables

State variables o

Create another control to indicate
MAIN.axis.NcToPlIc. ActVelo.

Variables to be displayed within the text or tooltip of this

ey

the current speed of the shaft, Text variable input

axis_pos%. 2f

axis_vel: % .2

Add a rectangle control to input the target position value of absolute position movement. The specific

operation is as follows: Create a rectangle control, input the MAIN.move_position (a real type

variable added in the program) into the Text variable, click Inputconfiguration — OnMouseClick,

select Write a Variable in the pop-up interface, click> to add the function, and choose Use another

variable to point to the variable MAIN.move_position on the right.

Tooltip
Text properties
Absolute movement

Relative movement

Text variables
Text variable MAIN.move_position

Tooltip variable
Dynamic texts
Font variables
Colarvariables
Lookvariablas

State variables

Inputconfiguration I

OnDialogClosed  Configure...

+  OnMouseClick Configure... I

OnMouseDown Configure... -
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OnMouseClick

# Close Dialog

# 0pen Dialog

£ Change the language

# change shown Visualization
£ Execute command @
#  Switch Framevisualizatiol

*% Write a Variable

*p | write a Variable

Execute ST-Code
*% Toggle a variable

Write a Variable

Input type:
Default -

Choose variable to edit

@@ Use text output variable @

MAIN.move_position E]

Initial display format:

Min:
Ma:

Dialog Title:

EIEIE]

[ Password field

Lo J[ cnal |

Text search | Categories

Variables

Structured view

4 Name Type Address  *
5 {} Tc3_Module Library
“ TwinCAT_SystemInfoVarist VAR _GLOBAL =
Twincattest Applcation
=~ Pous
= 5] MAIN PROGRAM
@ axis awis_ref =
% move_absolute M Movedbsolute
- § move_ac LREAL
& move_de LREAL
- § move_do BOOL E |
| ® move_position LREAL |
- % move_velociy LREAL
§ power MC_POWER
% power do BOOL x!
L} Bl | 3
Fiter: [None v

position motion.

move_positian

O 2f

move_velocity

o 2f

[/ tnsert with arguments || tnsert with namespace prefix

The same method is used to create the control of velocity, acceleration and deceleration of absolute

move_ac
.2t axis_pos:% . 2f
move_de
oy 2f axis_vel: % 2f
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Create two button controls to manage enabling and axis movement. For the enabling control, input
MAIN.power do in the Inputconfiguration — Toggle (toggle button) — Variable section. One
click sets it to 1, another click sets it to 0. For the axis movement trigger control, input
MAIN.move_do in the Inputconfiguration — Tap (instant button) — Variable section. It sets to 1

only when clicked and to 0 when released.

Pointer
Button I
Checkbox

ComboBoxinteger
ComboBoxTable

ﬂ"lﬁ'

Property Value o Property Value -
+ Colorvariables + State variables
i+ State variables + Button statevariable
+ Button state variable + Bitmap ID variable
+ Bitmap ID variable I— Inputconfiguration I
I- Inputconfiguration | OnDialogClosed  Configure. ..
OnDialogClosed  Configure... 5 OnMouseClick Configure. ..
OnMouseClick Configure... OnMouseDown  Configure. ..
OnMouseDown  Configure. .. OnMouseEnter  Configure. ..
OnMouseEnter  Configure. .. OnMouseleave  Configure. ..
OnMouseleave  Configure... OnMouseMove  Configure. ..
OnMouseMove  Configure... OnMouseUp Configure. ..
OnMouselUp Configure. .. = Tap
+ Tay Variable MAIN.move_do
= Togagle Tap FALSE O
Variable MAIN, power_do Tap onent... O
Toggle on ... Ll + Toggle
+ Hotkey - + Hotkey -

Create an indicator light control to show whether the Power function block is enabled successfully.
First, drag an LED icon from the Toolbox on the right, and then bind Position--Variable to
MAIN.axis.NcToPlc.StateDWord.20 variable, where StateDWord.20 indicates the enable status of the
axis variable.
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4k Meter180 | Properties
#  Meter360 7 Filter ~ | ¥4 Sortby ~ %) Sortorder ~ [¥] Expert
Meter80
= Eer, Property Value
& Potentiometer360
4 Lamps/Switches/Bitmaps Element name GenElemInst_5
k  Painter Type of element Lamp1l
&  DipSwitch + Position
& ImageSwitcher Variable MAIM.axis. McToPlc, StateDWaord, 20
© Lampl + Image settings
@ PowerSwitch =
@  PushSwitch
: ushSwitc Tooltip
@ PushSwitchLed :
; + State variables
™ RockerSwitch ’ S
; + Backgroun
%  RotarySwitch g
4 Dateftime managing controls

Bl

to view the values of specified variables in the visual interface.

B— Q

move_absolute

After writing the program, activate it by clicking Login to run. Then, click 4 the Run button

— HMI

|

move_paosition move_ac

10.00 5.00 axis_pos:10.00

move_velocity move de

5.00 axis_vel:0.00

10.00

Click input controls like move position to modify variable values in real time.

move_absolute

— HMI

|

move_position move_ac
10.00 5.00 axis_pos:10.00
move_velocity move_de
10.00 axis_vel:0.00
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11.3 CODESYS and Xinjie DM6C Servo EtherCAT Communication

Example

This case demonstrates how EtherCAT motion control is implemented using CODESY'S motion
control software as the master station (with the XG3 series PLC serving as a hardware platform) and
the DM6C series servo as the slave station.

11.3.1 System Configuration

name Model/Specification quantity remarks
motion control CODESYS 1 Software version: V3.5 SP13 Patch
software 1
hardware control XS3 series PLC 1
platform
Servo of XJ DM6C-45P5-R 3
parvicostellae JC-CA-3 asurname | Connects the computer to the servo

11.3.2 System Topology

o

PC Debugging — =
8]

Ethemet Communication
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This is a control system developed by CODESYS based on traditional hard PLC. In this solution, the
PLC development system typically runs on a standard PC, while the traditional hard PLC serves
merely as a hardware platform. The real-time kernel of the software PLC is installed within the hard
PLC, and the system programs developed by the development system are downloaded into the hard
PLC. The control system diagram is shown in the figure above.

The XS series PLC features dual network ports: the upper Ethernet/IP port connects to the CODESYS
host computer, while the lower EtherCAT port interfaces with the XINJE DM6C series servo for
EtherCAT communication. The DM6C series servo drives require the 'lower-in, upper-out' principle

for their communication ports.

11.3.3 Debugging Steps
1) New construction projects

i
Double [@ -click to launch Codesys. Select the New Project command to create a blank project.
Enter the project name and save path, then click OK.

B StartPage x
‘ & CODESYS V3.5 SP13 Patch 1

Basic Operations Latest News
® j Naw Ereject. The current news channel might not be valid or your Internet connection might t
[@ Open Project... the Options dialog and select the Load&Save category.
[l openProject from PLC... =] New Project
o2 4 LCategories: Templates:
Recent Projects e
{1 Libraries E "j j
L. Proi I = i=
& Untitled 1l Srajecty @ » = LE
i Empty project | HMI project Standard Standard
[= Untitled2 project project w...
[& Untitled1
'E
Standard
project w...
A project containing one device, one application, and an empty implementation for PLC_PRG
Name: Untitled1
Location:  D:\{EiE\sodesys - E]
Closepage after projectload @ [ OK J [ Cancel I
[¥] Show page on startup
| —1
2) Add XML file

Open the Tools Device Repository and add the XML files for both the master and slave devices. First,
add the master device's XML file. Click Tools--Device Repository, then click Install in the dialog box.
Locate the XML file by selecting its path, and click Open after selection.
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Tz = F | o | ME|s | A
3?_ S oy "

Location: ’smw _y_::] [___E-ﬂitkocaﬁgrlq...:]
{C:\ProgramData\CODESYS\Devices)

Installed device descriptions: @

String for a fulltext search

e Lo EtherCATEREEY
B = E it
% £, ]J {58 . =6, B REthercats
EEARNTE HEREA
. & S
= E . Xinje-Cortex-Linux-SM-CNC.dev
v ol[=1
—— | = XMLz
: I XINJE-DS5-C_revil
iﬁ 2 XML 378
J B 2| =l 198kB

MHEM): Xinje-Cortex-Linux-SM-CNC.de lSe;f-me XML Dewﬁedescmpj,lvl

o[l =

The installation is complete upon opening, as shown in the figure below. Similarly, install the slave
XML file (XINJE-DS5-C_revl.1) using the same method.
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2% Device Repository 5

Location: iSystengpgg'mw v] "Edit Locations,..

(C:\ProgramData\CODESYS\Devices)

Installed device descriptions:

String for a fulltext search Vendor: | <Al vendorss> vl Install...
Name Vendor - Uninstall

| % [0 Fieldbusses ‘ Bport.

+ B 41 devices
= [ rics
= (7 softMotion PLCs
HE m CODESYS SoftMotion RTE V3 35 - Smart Software Solutions GmbH
m CODESYS Softmotion RTE V3 x64 35S - Smart Software Solutions GmbH

@ CODESYS SoftMotion Win V3 35 - Smart Software Solutions GmbH —

[ xinje-Cortex-Linux-SM-CNC Wuxi Xinje Electric Co.,Ltd.
CODESYS Control RTE V3 35 - Smart Software Solutions GmbH

| 1
|4 n | [

Details...

= @ C:\Users\xushenfei\Desktopinje-Cortex-Linux-SM-CNC. devdesc. xml
€ Device inje-Cortex-Linux-SM-CNC” installed to device repository.

.
)\ The XML file has been installed according to

the installation notes.

:g Device Repos?lmy -

Location: [S\rst&m Repository v] ’ Edit Locations...]
{C:\ProgramData\CODESYS\Devices)

Installed device descriptions:

Sh-'ing for a fulltext search Vendor: [q_ajj vendors: v] Install...

Name - Uninstall
fmcans 2
[+ €I CANopen
- - podi EtherCAT

- ek Master
+ ﬁ Module

= n;ﬁh Slave
+ - [ ifm electronic - ifm electronic EtherCAT Devices
* -3 Panasonic Corporation, Appliances Company - AC Servo Driver
i+ [ Parker Hannifin - Parker Servo Drive 1M
*‘ - [L3 Parker Hannifin - Parker Servo Drive 15
+ [ schneider Electric - Drives
*:' - [ Staubli Robotics - Drives

- |l Xinje Electronics[ Inc, - Servo Drives
| - [ |xNIE-DS5-C EtherCAT(CoE) Drive Revl |

~[11 Accelnet EtherCAT Drive (CoE) SoftMotion
m Affinity in RFC mode SoftMotion

3) Add primary site equipment

Right-click the Untitled file, select Add Device, then choose PLCs--SoftMotion PLCs--Xinje —

Cortex-Linux-SM-CNC in the dialog box, and finally add the PLC.
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T‘rnpﬁrﬁes. s
] Add Object 3
[ Add Folder...
Edit Object
Edit Object With...
Edit IQ mapping

Mame: Xinmje_Cortex_Linux_SM_CNC

Action:
@ Append device Insert device Plug device Update device
String for a fulltext search Vendor: | <al vendors > -
Name Vendor Version Description =
=- [ . PLCs
= Softhotion PLCs

35 - Smart Software Solutions GmbH 3.5.13.10 A CODESYS 3.x SoftMol
35 - Smart Software Solutions GmbH 3.5.13.10 A CODESYS 3.x Soft PL(
35 - Smart Software Solutions GmbH 3.5.13.10 CODESYS SoftMotion Sc
35 - Smart Software Solutions GmbH 3.5.13.10 CODESYS SoftMation So

@ Jﬁ'qe-Coftex—i.mx—S\ﬂ-CNC Wuxi Xinje Electric Co., Ltd. 3.5.13.20 CODESYS Control from I,

‘| | 3

Group by category Display all versions {forexp eh{tly} Display outdated versions

.

Name: Xinje-Cortex-Linux-SM-CNC A
Vendor: Wuxi Xinje Electric Co. Ltd.
Categories: SoftMotion PLCs

Version: 3.5.13.20 : §
Order Number: 777 -

Add selected device to the project (top-level)

& (Youcan select another target node inthe navigator while this window is open.)

l Add Device ] Close ]

After installing the PLC, the Device Manager will appear on the right side of the interface. Select

Xinje —Cortex-Linux-SM-CNC, right-click it, and click Add Device to add the device.
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Edit View Project Buld Onlne Debug Tools Window Help

File
D@ oo yBEX|M BRILIR M-I » o N|i=

 xinje_Cortex_Linux_SM_CNC (Minje-Cortex-Linux-5M-==—
= 50 FLC Logc

=% application
i ﬁ Library Manager
", SoftMotion General Auis Pool

CE D XE&HYE
=3
i
B

In the Add Device dialog box, select EtherCAT—Master—EtherCAT Master, then click Add Device

to complete the process.

Name: EtherCAT_Master
Action:

@ Append davice Insert device Plug device {F) Update devica

String for a fulltext search Vendor: [{Al "E!"fk"""" -

MName Vendar Version Description

=~ [}l Fieldbusses

Master
- @|Emercan-!asw 35 - Smart Software Solutions GmbH  3.5.13.10  EtherCAT Master... ]
[ EtherCAT Master SoftMotion 35 - Smart Software Solutions GmbH 3.5.13.10 EtherCAT Master SoftMc
- HJ Ethernet Adapter

= m i '
Group by category Display all versions (for experts anly) Display outdated versions

[ mame:EtherCAT Master -
Vendor: 35 - Smart Software Solutions GmbH 3
Categories: Master 5
Version: 3,5.13.10 §
Order Number: -

Append selected device as last child of
Xinje_Cortex_Linux_SM_CNC

€&  (Youcan select another target node inthe navigator while this window is open.)

G e

Device setup is complete, as shown below:
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w Untitled1.project® - CODESYS

File Edit View Project Build Online Debug Tools Window Help

el S b 05 08 05 (B [ E - [T | Of
| Devices > B X || [{] Xinje_Cortex_Linw
=3 Lintitled 1 =T
=[] Xinje_Cortex_Linux_SM_CNC (Xinje-Cortex-Linux-SM-CNC) i T a3
=Bl PLC Logic Applications
= @ Application
i m Library Manager Backup and Restore
- @ Task Configuration
5 EtherCAT Task . Files
[ EtherCAT_Master (EtherCAT Master) .
"2 SoftMotion General Axis Poal

4) Gateway communication settings

Double-click Xinje Cortex Linux SM_CNC, then select 'Scan Network' in the Communication
Settings tab to search for PLCs on the same network segment. Once found, click OK. The PLC shown
below has the device name XINJE-XG3.

To establish an Ethernet connection, the PC's IP address must be within the same subnet
as the PLC's. Therefore, verify the PC's IP address configuration before proceeding.

® Untitledlproject” - CODESYS

Fle Edt View Project Buld Onlne Debug Tools Window Help

BeE &l |04 05 08 85 B | - [T |8 | 08 X = |3 =|
Devices * 3 x [ Xinje_Cortex_Linux_SM_CHC X
=.15) Lnptiegls -2
= [ ine_Cortex_Linux_SM_CNC {¥inje-Cortex-Linux-SM-CNC) Communication Settings  (2) | [Seanvemorc.. | IGahEW‘av ML
@ ogc Applications
=¥ Application

il Library Manager Backup and Restore

= (&8 Task Configuration o e

B EtherCAT Task Files —_— ®

“[i EtherCAT Master (EtherCAT Master)

"3 SoftMotion General Axis Pool L

Select the netwark path to the contraller:

=- gl Gateway-1 i Lo Scan network
XIMIE-XG3

[ paIEXG3 [0301.B076] @

Device Address:
ID301.B076
Block driver: 1
uDP
Number of channels:

Serial number:
0CB2B785781F

Target ID:
1707 0001

i B @
%8 Devices |7 Pous

After successful communication, the result is shown below:
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[ xinje_Cortex_Linux_SM_CHC x|

Communication Settings Scan network... | Gateway -  Device -
The communication indicator light turns green.
Applications 3
O -
Backup and Restore *
e :
Files — . -~
Gateway
Log = e
- 0301.B076] (active -
HLCrtimas, 1P-Address: Device Name:
localhost XINJE-XG3
PLC Shell ’
Port Device Address:
1217 0301.B076
Users and Groups
Target ID:
1707 0001
Access Rights
Target Type:
Symbaol Rights 4102
TargetVendor:
Task Deployment Wuxi Xinje Electric Co. Ltd.
TargetVersion:
Sk 3.5.13.20

5) Scan the slave device

In the Device tab, right-click EtherCAT Master and select Scan For Devices to scan EtherCAT slave
devices.

® Untitled1.project” - CODESYS
Fle Edt WVew Project Buld Onine Debug Tooks Window Help

BEEI& o« F X AYMRLIR] T

Devices. &% | @ e
=13 Untited1 2.
= [ xne_Cortex_Linux_SM_CNC (Xinje-Cortex-Linux-SM-CNC) | Communic
= [ pcLo
Dg 9 Applicatior
= £ application
; m Library Manager Backup ant
= % Task Configuration
$8 Eiheec AT Tack Files
¥ 1
@[ 3 [EthercAT Master (Ethe 1 3
O General AKE B
Copy
€ Setting
Paste
¥ Delete .C Shell
Refactoring g sers and
2 Properties...
Add Object icess Rig
=) Add Folder... mbol Ri¢
Add Device...
sk Deplc
@ Scan For Devicss. .. L
Disable Device

In this example, three DM6C-series servos are connected. The scan results are shown below. Click
'Copy All to Project’ to add all scanned slaves to the project.
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Scan Devices !_n:n @

Seanned Devices

Devicename Devicetype Alias Address
XINTE D35 _C_CoE Driwe KIKJE-DSS-C EtherCAT (CoE) Drive Rewl Ju]

i XINJE_DSS_C_CoE_Driwve KIKJE-DSS-C EtherCAT (CoE) Drive Rewl u]

L NINTE_D35_C_CoE Drive  XINJE-DSS-C EtherCAT (CoE) Drive Rewl 0

SOOW ULIIETENCES To

DPrnisri

1
[ [Eopy 3 evices o praiee || crene )

After the station device is successfully added, the 'Devices' column will appear as shown in the figure
below.
® Untitled1.project® - CODESYVS

File Edit View Project Buld Online Debug Tools Window Help

SQeEeEI& | dh 27 A 44 | |
Devices * 1 X | [ xinje_Cortex_Linux_S
=5 Uhbitled] [=][5
=[] ¥inje_Cortex_Linux_SM_CNC (Xinje-Cortex-Linux-5M-CNC) Communication Settings
7Bl PLcLogc Applications
= ?@- Application
m Library Manager Backup and Restore
= @ Task Configuration
2 EtherCAT Task Files
=[] EtherCAT_Master (EtherCAT Master) | i
[ ¥IMIE_DS5_C_CoE _Drive (XINJE-DS5-C EtherCAT(CoE) Drive Revl) || |
ﬂ'] XINJE_DS5_C_CoE_Drive_1 (XINJE-DS5-C EtherCAT({CoE) Drive Rev1) . PLC Settings
“[{ XINJE_DS5_C_CoE_Drive_2 (XINJE-DS5-C EtherCAT(CoE) Drive Revi)
A SoftMation General Axis Pool PLC shell

6) Add motion control axis

Right-click the XINJE DS5 C CoE Drive device and select Add SoftMotion CiA 402 Axis.
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Devices -~ 0 . Ijj Xinje._t
= 5 Ubteds [=]|
= 4 ¥inje_Cortex_Linux_SM_CNC (Kinje-Cortex-Linux-SM-CHC) Communicat
- PLC C
&l s Applications
=} application
m Library Manager Backup and
= IE Task Configuration
£ EtherCAT Task Files
= Leg
(1) hanze_pss ¢ coe prve parE
A XINIE_DS5_C ive_1 ]
& F55__CoE Drive_1 0N By Copy C EtherCs
[ KINJE_DS5_C_Co Drive_2 (iIn —_
| L
'3 SoftMotion General Auds Pool = LC Shell
¥ Delete
sers and G
Refactoring ]
[ Properties... ccess Right
#A et ymbol Righ
I AddFelder...
Insert Dewvice, .. ask Deploy
Disable Dewvice:
tatus
Update Device. ..
_'I-h Edit Object rfarmation
Edit Object With...
Edit 10 mapping
Import mappings from CSV...
s bo OS5V
1 L | hdd SoftMotion CLA402 Axis |
S Devices | MY POUS Bri] CretAriired it FoA4N3 Ao

Similarly, add an axis to each slave station. After completion, the result is shown in the figure below.

Ifleuices - 0
5 Untitled? (=]
= ﬂi ¥irmje_Cortex_Linux_5SM_CMC (Xinje-Cortex-Linux-SM-CHC)
2 El PLE Logic

= @' Application
m Library Manager
= @ Task Configuration
: 55 EtherCAT Task
= ﬁ EtherCAT_Master (EtherCAT Master)
=[] XINJE_DS5_C_CoE_Drive (XINJE-DS5-C EtherCAT(CoE) Drive Revl)
| Mg 5M_Drive_GenericDSP402 (SM_Drive_GenericDSP402) |
= [t ¥INJE_DS5_C_CoE _Drive_1 (XINJE-DS5-C EtherCAT({CoE) Drive Rev1)
| Mg 5M_Drive_GenericDSP402_1 (SM_Drive_GenericD5P402) |
=[] XINJE_DSS5_C_CoE_Drive_2 (XINJE-DS5-C EtherCAT(CoE) Drive Rev1)
: |'--ﬂ§ 5M_Drive_GenericDSP402_2 (5M_Drive_GenericDSP402) |
" SoftMotion General Axis Pool

7) Source address selection for the master station equipment

Double-click "EtherCAT Master", then select Browse... in the General tab. Choose the target MAC
address and click OK to finalize the source address selection.
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= [1J XINJE_DS5_C_CoE_Drive (XINJE-DS5-C EHherCAT(CoE) Drive Rev1)

@ Select Network by MAC

?f“oes > 5 x| [z ﬁ_j_x_!r_ge x_Linux_SM_CNC m EtherCAT_Master x
1 Unsteds ¥
—
= [ xinje_Cortex_Linux_SM_CNC (Xinje-Cortex-Linux-5M-CNC) @ General J AutoconfigMaster/Slaves EtherCAT. *—
=B pLc Logic R N
ync Unit Assignment _
=) Application EtherCAT NIC Setting
i) Library Manager EtherCAT /0 Mapping Destination Address (MAC) [FF-FrFF-FF-FFFF ] roadcast [ Enable Redundancy
@ = (@ Task Configuration Source Address (MAC) 00-00-00-00-00-00 @
&5 EtherCAT Tosk EtherCAT IEC Objects 5
— Network Name [etht
I = [ EtherCAT Master (EtherCAT Master) .
atus

(©) Select Network by Name

= [ xnE_DS5_C_CoE_Drive_1 (XINJE-DSS

“HgP SM_Drive_GenericDSP402 (SM_Dril Select Networl Adapter

Mg SM Drive_GenericDSP402_1 (SM I
= (@) XINJE_DS5_C_CoE_Drive_2 (XINJE-DS5

MAC address

Name Description

o OCEZRIESTAIR _eihd
HgP SM_Drive_GenericDSP402_2 (SM, _('_ZD - OCEZBTESTEZL
% SoftMotion General Axis Pool T DO00DOCONOOD =i t0

Abort

[ Xinje_Cortex Linux_SM_CNC_

_"[f] EtherCAT_Master x|

General

AutoconfigMaster/Slaves

Sync Unit Assignment

EtherCAT If0 Mapping

EtherCAT IEC Objects

Status

8) Write a program

EtherCAT NIC Setting -
Broadcast

I Browse... ]

Destination Address{MAC) |FF-FF-FF-FFFFFF

Source Address (MAC) 0C-B2-B7-85-78-21 i

Network Name ethl

@ Select Network by MAC () Select Network by Name

EtherCAT ~

[] Enable Redundancy

Add POU. Right-click Application in the Devices column, then select Add Object--POU... Select a
name for the POU and choose the programming method, then click Add. In this example, select

Continuous Function Diagram (CFC) for programming.
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|| @ xinje_Cortex_Linux_SM_CNC
& Lntitiedt ;
= () vinje_Cortex_Linux_SM_CNC (Xinje-Cortex-Linux-SM-CNE) | | General
. lﬁ Alarm configuration. .. !
i E.L.br!rfmmagl ;‘ S p S
Task Configurd B2 Copy ﬁ s Grop..
0 Paste & Cam table...
-: [T EthercaT_Mas (Eah-:x Delete @ acpogan..
= [ anEDss e Refactoring [ et
B SM_DM_GI' v E" Data Sources Manager...
= [ »arvE_pss e = ‘g DUT.
“ HgP sMDnvelGl . External Fie... ¢
= [ xanoe_pss_c_cok "—3 adraicen: ' @ Global Variable List... 4
w SM_Drive_Gt () e Object la Image Pool... [
"\ SoftMotion General Ax Edit Object With... - Er—— :
©f Logn ﬁ Metwork Variable List (Receiver)...
Delete appication from device | g natwork Variable List (Sender)...
. Persistent Variables, ..
I POU for imphcit checks. ..
4, Recpe Manager..,
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Add poOU '

@ Create a new POL (Program Organization Unit)

Mame:
POU

Type

@ Program

(") Function Block

Extends:

Implements:

Access specifier:

Method implementation language:

Continuous Function Chart (CFC)
") Function
Return type:

Implementation |anguage:
Continuous Function Chart (CFC) v]

Add Cancel

Double-click the added POU to program it in the POU interface. Note: The POU must be added to the
task, as the subsequent compilation command only compiles programs included in the task. If the
created POU is not added to the task, the compilation command will not perform syntax checking on
the POU. Right-click EtherCAT(Task), select Add object--Program call, enter 'POU' in the Add
Program call dialog box, and click Add to complete the addition.
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[ thtitleds b
= Lﬁ ¥inje_Cortex_Linux_5M_CNC (Xinje-Cortex-Linux-5M-CHC)
=2l PLC Logic
=&} Application
_ -Il Library Manager

T T, O

¥mje_Cortex_L

FUNCTION
VAR_INPU
END VAR
VAR _OUTE
END VAR

END_VAR

Call function block

In the POU interface, call the MC_POWER function block to enable the axis. Select the Box in the

toolbar, drag it into the programming interface, and enter MC_POWER.
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(D] = &[ehercar Task ]
i pou ' & cut
=i EtherCAT_Master (EtherCAT M 2 Copy
=- (] XINJE_DS5_C_CuoE Drive (] L Paste |
=@ XNEDSSC COEDrive|  prowse . b
HgP M _Drive_GenendDs "
i e Refactering Rl
=+ xmn3E_DS5_C_CoE Drive_| o @
“HgP SM_Drive_Gens Properties...
3 SoftMotion General Axis Pool || i Add Object » IE e I
Add Folder, .
[ Edit Object
Edit Object With. .,
s g e T o
Add Program call s
@ A program call
POU to call:
POLI [ ]
Comment:
[ Add ] Cancel
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@

oW R e

w

XinJe__Cur_tEx_L\n_ux__SM_CNC

| EtercaT Master ' [g] POU x

PROGRAM FOU

VAR

MC_POWER_D: MC_POWER:
END VAR

MC_POWER_0

@j MC_POWER

v,: ToaiBox - I

= CRC
k Pointer
. Control Point

= Input

o

= Output

o [E=]
| w= Jump

e Label

s Return
JIF Composer
E Selector

= Comment

adis

Enzble
bRegulatorOn
bDriveStart

I

Status
bRegulatorRealState
bDriveStartReal State

== Connection Mark - Source
== Connection Mark - Sink
IF Input Pin

I7F Output Pin

Link this function block to the first slave axis variable. As shown in the diagram, enter
MC POWER 0, and the programming interface will automatically generate the required variables.

MC_POWER_0 E]_[:
MC_PEOWER -
Biis Status —
—Enable bRegulatorRealState —
—bRegulatorOn bDriveStartRealState —
—bDriveStart Busy—
Error—
ErrorlD —
Auto Declare (=
Scope: Name: Type:
VAR 5.2 MC_POWER_0 MC_POWER -
Object: Initialization: Address:
POU [Application] i [:|
Flags: Comment:
] consTANT =
E_!R_EI’AIN
[T PERSISTENT i
| [ xinje_Cortex_Linux_SM_CNC | [f] EtherCAT Master ."[&] POU x
1 PROGRAM FBOO
- 2 VAR
3 MC POWER O: MC POWER;
4  END VAR

Add "Input" and link this function block to the first slave axis. Select Input from the toolbar, drag it

into the programming

interface, double-click the control, and click to open the Input Assistant

dialog. In the dialog, select IoConfig_Globals--SM_Drive GenericDSP402, then click OK.
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Input Assistant
Textsearch | Categories @ ubrary Manager « | [Toslox Y
|| =
Varizbles ~  Name Address = x
Pointer
@) |[= @ 1oconfia_iobas | .
+ @ EtherCAT Master
T ©
# nloConfigTaskMapCount i
= Outpu
+ IoConfigTaskMa) -
4 Box
8)[ + & /sm_brive_Genericospao2 .
= Jump
T SM_Drive_GenercDopaos_1 e
& Label
* & SM_Drive_GenericDSPa02_2
© Retum
+ § XINJE_DS5_C_CoE_Drive
4 Composer
+ @ XINJE_DS5_C_CoE_Drive_1
Ik selector
*. § XINJE_DS5_C_CoE_Drive_2
oo = Comment
+ @ 1oConfig_clobals Mappin
Eien == Connection Mark - Source
+-{} IoDrvEthercatib MEROWER O Connection Mark - Sink
= Connection Mark - Sin
+ ® MC_POWER_O MC_POWER nd
i Status F Input Pin
#{} sM3 Basic =
o —{Enable bReguiztorRealState 7 Output Pin
bRegulstorO: bD
[ structured view —bDriveStart

Insert pith arguments [ nsert with namespace prefix
Dogumentation:

SM_Drive_GenericDSP402: SM3_Drive_ETC_DS402_CyclicSync AXIS_REF_ETC_DS402_CS; =
(VAR_GLOBAL) ‘

© [ ce=1) R e

Connect the added input function block to the enabled function block with a wire.

| SM_Drive_GenencDSP402 }—‘

MC_PDWER_D

MC_POWER
s Status
—Enzable bRegulatorReal State
—bRegulatorOn bDniveStartReal State
—bDriveStart Busy|
Errar
ErrorlD

Similarly, add the relative movement function block MC_ MoveRelative, stop function block
MC _Stop, and reset function block MC_Reset. The program is shown in the figure below.

‘[ ¥inje_Cortex_Linux_SM_CNC [ Etherca master @] Pou x

1 PROGRAM FOU

3 2 VAR
3 MC POWER_0: MC_POWER;
4 MC MoveRelative 0: MC MoveRelativer
5 MC Stop 0: MC Stopr
& MC Feset (: MC Reset;
7 END VAR

L gl —

[ SM_Drive_GenericDSP402 |

MC_POWER_D MC_MoveRelative_0 fer
MC_POWER MC_MoveRelative —
—Alis Status = s Done
—{Enable bRegulatorRealState —Execute Busy—
—{bRegulaterOn bDriveStartRealState —Distance CommandAborted
—|bDriveStart Busy —{Velocity Error—
Error —|Acceleration ErrorlD —
ErrorlD —|Deceleration
—lerk
MC_Stop 0 5
MC_Stop
e L Done
—{Execute Busy|
—|Decelerstion Error|
—Jerk ErrerlD

9) Create a view
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Add a view. Right-click Application in the Devices column, then select Add Object—Visualization...

Name the view and select a programming method, then click Add.

[ Ximje_Cortex_Lmwe_SM_CNC x 3 Ethercs

Lintitled(] 2
=] Hinje_Cortex_Linux_SM_CNE (dnje-Cortex4|| | COmmunication Settings Scan netwark. .,

Alarm configuration...
Axis Group...

T

ONC SSImnNgs...

Dala Sourees Manager...

Image Podl...

Interface. ..

Metwark Varisble List (Recsiver)...
Hetwark Variable List (Sender). ..
Persighent Variables...

= {j sanue _ps it Obrject With, .,
Hg? 5m] €8 Logn

Delete appication from device
Task Depl

POU far implicit checks. ..
Redge Manager..,
Redundancy Configuration. ..
Symbel Configuration...
TextList...

Status

Infarmatic

R PEE-“BEIDED S NBCR SO

Trace....

e |
Linit

4

A L

i

S Devices | [ FOUS
|_|E Mes:ag_:: - Tatal 0 :err_[.:_:!.El w:rnin_g;:_;:.ﬂS m:s:::gifs:l_l

|

[T S Y ——

Creates a visualization object

Name: Name
Visualization

Symbol libraries Active
@) visusymbols (System) 0

A visualization symbol library is a CODESYSlibrary with
graphics and graphical objects. If the visualization symbol
library is assigned the library is added into the POUs library
manager. The graphics and graphical objects are shown in the
toolboxwhen avisualization editor is the active editor.

Add || add || cancel
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Double-click Visualization in the Devices section to add the desired view to the view interface. For
example, search for power in the toolbar to drag the view control for enabling functions into the view.

B vVeuszton x| - | [Fosiex o

| | &
Alarm manager
Lamps/Switches/Bitmaps .
Dateftime controls
ImagePool_cnc_sm3

e

m

| =7 i ie ] '
. YIr=1; ImagePoolDialogs SM3_Basic SM3_CNC
MC_Power — e
—= VisuDialogs SM3_Robotics_Visu
Instanz: %s ] - ke
SM3_Drive_ETC Favorite
Enable | | Status |

bRegulatorCn | |bReguIatorReaIState|
m o ] : -
bDriveStart ﬁbDriveStanRealState | Drag into the visual interface

= Error
ErrorlD : %ad

Power switch

VISU_SMC_GroupPow
VISU_NEW_MC_Po.. er

T e
\ =

[100 % [& -
3

l'}@ ToolBox B! Properties

When dragging a control into the view editing area, a dialog box titled "Assign parameters

<VISU MC Power>" will automatically appear. Link the view E] |control to the declared variable

in this dialog. Double-click the "Value" field, select the declared variable in the new dialog, and click
OK. The linked variable name will then appear in the "Value" field. Click OK again to complete the
variable link. Repeat the same steps for other view controls.
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fle Edt Vew projct Viuaizaton Buld Orine Debug Iook Window Help

o . . — Input Assistant =
bzl &l 188 %5 08 00 16 | - [ 1B | O =
B@®EO RS i S | & | olfa 80 o0 o | o Textsearch | Categories

Devices > & x|[ Xinje_Cortex_Linux_SM_CNC Variables E—— e e _—
e = =1 Application Apoication

= 3 e Corte L 0 cn Qre-coral| MC_Powé B
o o [ ey e

Assign the parameters forthe referenced visualization <VIsU_MC_pefirers.

Parameter Type (L) | value
™p mInput FB MC_POWER

Insert pith arguments | nsert with pamespace prefix

Dogumentation:

MC_Power_0: MC_Power; A
(VAR)

I

o ] ®| CE|re=
52 Devices [ PoUs P

Assign parameters {ﬁgi_!_.MC_:Pﬂwer} : @

Assign the parameters forthe referenced visualization <VISU_MC_Power>.

Parameter Type Value
™ mInput FB MC_POWER | POU-MC_Power 0f =]

[ oK J[ Cancel ]

Add a view simulating the motor's rotation and link it to the motor shaft. Add and link it as above.
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AT_Master -

BlIE R

-
_ Commeon controls
Lamps/Switche
Rl Special controls | Dateftime controls

i ImagePool_c

3_Robotics Visu

Drag into the view editing area

A

RotDrive

Edit Vew Project Visualzaton Buld Onine Debug Tools Window Help
Input Assistant

FEI&| o o} B @ | 64 85 d4 05 | O, m
N N o e N S e asisedy Corsoores
i v 2 x \@ Jinje_Cortex_Linux_SM_CNC Variables & Name Type Address []
Uniitied! h - = 1€} application Appheation
pel tax Linu S Cur - ! PoU PROGRAM
Assign parameters <RotDrive - # § MC_MoveRelative_0 ME_Moverelative
Assignthe parameters forthe referenced visualization <RotDrive>. #- @ MC_Power_0 MC_Power
i - @ MC_Reset_0 MC Resef
Parameter Type D vae [ | & #mMCstpo e_stom
U m_Input AXISREF  AXIS REF_SM3 (=g IConfig_Globals VAR GLOBAL
C I_E # SM_Drive_GenericDSP402 SMZ_Drive_ETC_DS4... SM.Drive,
+ @ SM_Drive_GenericDSP402_1 SMZ_Drive ETC | . SM_Drive |
'+ SM_Drive_GenericDSP402_2 57 Drve £70 054, SM Drive,
« m ] 3

[ 1nsert with arguments

Do

SM_Drive_GenericDSP402: SM3_Drive_ETC_DS402_CyclicSync.AXIS_REF_ETC_DS402_CS;
(VAR_GLOBAL)
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The completed view is shown below:

[ inje_Cartex_Linux_SM_CNC {8 pou "] visualization X | [f] EtherCAT Master
. L al®_
MC_Power MC_MoveRelative
| Instanz: %s | | Instanz: %s |
| Enable | | Status | | Execute | | Done |
| bRegulatoron | |nRegu|atorRea|State| | Distance - %F | | Busy |
| bDriveStart | |bDriveStarlReaIState| | Velocity : %F | | CommandAborted |
| Busy | | Acceleration: st | | Ermor |
| Error | | Deceleration: %f | | ErrorlD : %d |
[ EmorD:%d | | Jerk: % | ﬁ ;
MC_Reset MC_Stop
| Instanz: %s | =
Instanz: %s
| Execute | | Done |
Execute | | Daone

| |

| |

.

| Deceleration: %f | | Busy |
Error

| Jerk: %f | | Error |

ErrorlD : %d
ErroriD : %d

F

10) Online control
Axis parameter settings. Double-click Axis 1 to configure axis parameters in the Scaling/Mapping tab.

@ To set encoder precision, enter 131072 for this example, as a 17-bit encoder is connected.

The relationship between setting and output: Coefficient = (@D*®*®)/(@*®)

Example: When the input-output relationship coefficient is 10 and the Distance setting in the

MC _ MoveRelative function block is 100, the calculation 100/10x 131072 yields 131070, meaning the

motor will complete 10 full rotations over 131072 pulses. Setting the Velocity to 10 results in 10/10x
131072=131072, operating at 131072 pulses per second. For Acceleration (1000), the calculation
1000/10 x 131072=13107200 indicates an acceleration of 13107200 m/s?, with deceleration settings

following the same logic.

Devices > 2 x [ ime_Cortex_Linux_sM_che [@ pou |8 wvisualization [ EthercAT Master 7 SM_Drive_GenericDSP402 X
S Snathdt [ | Set axis parameters [Seaing
= [ tinje_Cortex_Linux_SM_CNC {xinje-Cortex-Linux-5M-CNC) General [] Tnvert direction
- 10 rcioge Scaling/Mapping | —eemmp | 131072 @ increments <= motor turns @1
=1} Application =
1 ©) motor turns <=> gear output turns () 1
i) Library Manager Commissioning o =
&) Pou tRG) 1 @ gear output turns <=> units in application ®1
o SM_Drive_ETC_GenericDSP402: /0
= {4 Task configuration Mapping
oE ETg
= & EtherCAT Task SM_Drive_ETC_GenericDSP402: g,
& rou IEC Obects [#] Automatic mapping
] visualization Manager e Inputs:
81 visuslization Cydiic object Objectnurber  Address
=[] EtherCAT_Master (EtherCAT Master) Information

= [ XINJE_DSS_C_CoE_Drive (XINJE-DSS5-C Ether CAT(COE) Drive Rev1)

double-click|  Hg? 5M _Drive_GenericdDSP402 (SM_Drive_GenericDSP402) |
= [ ¥IN3E_D35_C_CoE_Drive_L (XINJE-DS 5-C EtherCAT (CoE) Drive Rev1)
4P 5M Drive_GenericDSP402_1 (SM_Drive_GenericD5P402)
=l XINJE_DS5_C_CoF_Drive_2 (XINJE-DS5-C EtherCAT(COE) Drive Revi)
H4P sM_Drive_GenericDSP402_2 (SM_Drive_GenericDSP402)
" softetion General Axis Pocl

After completing parameter configuration, compile the program for syntax check. Once the program
passes the check without errors, you can log in and run it. Logging in establishes a connection
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¥ To ensure

proper login, the device's communication settings must be correctly configured, and the application
must be free of compilation errors. Follow the sequence of compiling, logging in, and running. The
normal operational state is illustrated in the figure below.

® Untitled1.project” - CODESYS

File Edit View Project Buid Online Debug Tools Window Help

- fom a7 A7 i a 2
B == | b 25 % 05 | B [ L
Devices * 0 X - ﬂj
i y |
"5 Untitledt =
E= Xinje_Cortex_Linux_SM_CNC [connected] (Xinje-Cortex-Linux-SM-CNC) Gene
=&Y pLC Logic
- Sync
= ;",;} Application [run]
m Library Manager Ethel
= @ Task Configuration
& EtherCAT Task Ether

=73 (] EtherCAT Master (EtherCAT Master)
=3 [ kIE_DS5_C_CoE_Drive (XINJE-DS5-C EtherCAT(CoE) Drive Re |
HgP sM_Drive_GenericDSP402 (SM_Drive_GenericDSP402) Infor
=3 [l kINIE_DS5_C_CoE_Drive_1 (XINJE-DS5-C EtherCAT(CoE) Drive
Mg” 5M_Drive_GenericDSP402_1 (SM_Drive_GenericDSP402)
=4 [{ kINIE_DS5_C_CoE _Drive_2 (XINJE-DS5-C EtherCAT{CoE) Drive

; ? SM_Drive_GenericDSP402_2 (SM_Drive_GenericDSP402)
" SoftMotion General Axis Poal

In this view, you can configure parameters such as the motor's travel distance and speed. To activate

Statu

the motor, sequentially select bDriveStart, bRegulatorOn, and Enable from the MC_Power function
block. Finally, click Execute in the MC MoveRelative function block to initiate the relative position
movement.
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Instanz: POU.MC_Reset_0 |

| Xinje_Cortex_Linux_SM_CNC : @ POU 8] visualization x | [] EtherCAT Master B¢  SM_Drive_GenericDSP402
—
MC_Power MC_MoveRelative
| Instanz: POU.MC_Power_0 | | Instanz: POU.MC_MoveRelative_0 |
| Enable | [ Status | [ Ereate ]| Done |
| bRegulatorOn | |bRegulatorReaIState| Pistance:1UUD.UDDUD1 | Busy |
| bovestan | [bDrivestarRealState | [velocity : 100.000000] [ Commandaborted |
[ By | Feleration : 1000.0000] | Error |
| Error | |celeration: 1000.0000] [ ErorD:0 |
[ EmoiDio | [ Jerk 0.000000 | [
v
MC_Reset

MC_Stop

| Instanz: POUMC_Stop_0

Execute | | Done |

|
| Execute | | Done |
Busy 5
beceleratmn' 0 DD[]DD[i | Busy |
Errar
| Jercooooooo || Error |

ErorD: 0

.

ErrorlD : 0

i’i E
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114 OMRON and XIJIN

Example

DM6C Servo EtherCAT Communication

This example demonstrates how OMRON PLC serves as the EtherCAT master station while XINJE
servo acts as the slave station to implement EtherCAT motion control.

11.4.1 System Configuration

name Model/Specification quantity remarks
upper Sysmac Studio 1 Omron upper-level computer software
monitor
controller OMRON NJ501-1500 1
series
Servo of XJ DM6C-45P5-R 1
parvicostellae JC-CA-3 a For connecting computers to PLCs and PLCs
surname to servo systems

11.4.2 System Topology
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The NJ501 CPU module features two network ports: the red port (Ethernet/IP) connects to OMRON's
Sysmac Studio host computer for PLC monitoring and data writing, while the yellow port (EtherCAT)
interfaces with XINJE DMG6C series servos to enable EtherCAT communication.

Each network port has three indicator lights: RUN, ERROR, and ACT. When the network cable is
correctly connected, RUN should light up, and ACT remains normally lit. ACT will flash when
communication is established and data is exchanged. ERROR will not light up unless there is an
exception.

11.4.3 Debugging Steps

1) New construction projects

Open the OMRON host software Sysmac Studio. For first-time users, select 'New Project' and choose
the model: NJ501-1500, version 1.02 in the project properties interface. Click 'Create' to generate the
programming interface.

(85 Sysmac Studio (64bi)

= Project Properties
New Project

Type Sondadboed v

"3 Select Device

Category [Controler %]

NX502 ~ - [1s00

erion

M Manage in Project File

~Robot System

‘ B Open in Emulation Mode

2) Add XML file

Double-click "EtherCAT" on the main interface to open the EtherCAT configuration interface. For
first-time users, add an XML file to the library. Right-click the "Main Device" and select "Show ESI
Library".
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New Projct - new_Contrller 0 -Sysmac Stuo (64510 - 8 x
FEile Edit View Insert Project Controller Simulation Tools Window Help.
]
|

= Encoder Input
= ement Sensor

Reference Clock

Total Cable Length

Failsoft Operation Setting

Wit Time for Slave Startup

Import Slave Settings and Insert New Slave. PDO communications timeout detection co...

Calculate Transmision Delay Time ofthe Master
> ng Revsion Check Method
0 Pogerming | | Seial Number Check Method
v & Pou:
NeECC203 Revt7
s A R88D-1SANO4H-ECT Rev:
[ R tsanossccr e
Display ES1 Library [ S0 saorccr et

Export Configuration Information [ e Ao EcTRew
Output to ENS File

RBED-TSANTSF-ECT Rev:1
Export All Couplers' /0 Allocations

Assign Drives to Axes [ e
= Safoty; Relsted POOS Beich Cetting [] 0 tsanorscrRent
[ oo tsanaortcTRer

-1SANSOF-£CT Revt

[ o s ecTer

I RBED-ISNOTH-ECT Reve.

Location

Next, add the DM6C XML file to the ESI library that appears. Select 'This folder' to display the file
storage path, then place the 'XINJE-DM6C-revl.1' XML file in the specified folder.

BB New Project - new.Contrlle. 0 - Sysmac St i Clj
le.Edit._View.Insert._Project _Controller. Simulation.Tools.Window, _Help.
N ) & R 3 [E

1
Muktiview Explorer ¥ _—, o
— Node AddressiNetw e —
new Controller 0
0 Coniigurations and setup.
> Deskiop >
(s}
|Rv R = Digital 10

. S Analog 0
=5 maEs wn 2 3 Encoder Input

= ment Sensor
i XINJE-DM6C-ECTRSVI.0)ml | 2025/12/9 17:45 Microsoft Edge .. B

Tl Digital Type Sensor
o anorERES
e 7 AcodesysBXSstudioZRET 12/ 844 C
Omron 3G3M1-A2022-ECT 0 SEER (1010022) 1 L]
G3MI-A2037-£CT
[ db876521-c940-449-8acd-f423f508dc0.xmi

[7) 3488faab-112b-46aa-abaa-2a27c2309e38.xml

Junction Slave

omcs

Firmware - Bl

[ oo ecr e

202512 R 1132 2 [ P s T hew

[ oo or s revt

STEEN): | XINJE-DMBC-ECT(RS-V1.0)xm| ] REBD-1SANIOH-ECT Rev:

[ oo s ren

[ e
R8BD-15ANGOF-ECT v
— 0]
Set e for the macte, Tk
[ e s
[ et crse
aid
[0 R80-1SNOTH-ECT vt
Progum | Locaion Modelnam

X.
Product N
Revision

Ly Vendor: OMRON Con
A Crmers hercare
e

oc:

Finally, close Sysmac Studio and restart the software. When you revisit the ESI library, you'll find the
XINJE-DM6C slave description file already included.
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ES| Library - ] X
Omron R88D-1SNO8H-ECT-03
Omron R88D-1SN10F-ECT
Omron R88D-1SN10H-ECT
Omron R88D-1SN150F-ECT
Omron R88D-1SN150H-ECT
Omron R88D-1SN15F-ECT
Omron R88D-1SN15F-ECT-02
Omron R88D-1SN15H-ECT
Omron R88D-1SN20F-ECT
Omron R88D-15M20F-ECT-02
Omron R88D-1SN20H-ECT
Omron RB8D-1SN30F-ECT
Omron R88D-1SN30H-ECT
Omron R88D-1SMN55F-ECT
Omron R88D-1SN535H-ECT
Omron R88D-1SN75F-ECT
Omron R88D-1SN75H-ECT
Omron RBED-KN:xoo

Omron R88D-KN:o

Omron RBSE-AECT

Omron ZW-7

Omron ZW-CETx
Omron_Robotics_cobra_r1.6
Omron_Robotics i4H_r1.6

Omron_Robotics,
Omron Robotics viper rl.6
XINJE-DMeC-ECT(RS-V1.0)
XINJE-DM6C CoE Drive Rev5.0 Rev:(x20240321 (XINJE-DM6C EtherCAT(CoE) Drive |
AINJE-LCS-AP-Rev3. T00_202311.22

L
=

-+

Install tFiié'} Install EFo.Iderj " Close

3) Add device

On the right side of the interface, locate "XINJE-DS5C CoE Drive Rev" and double-click to add it to
the main device node.

T

[ e o

e

After adding a node, the cursor will highlight its PDO configuration. Select 'Edit PDO Mapping
Settings' to view the current output PDO Mapping on the left and PDO entries on the right, where you
can add or remove PDOs as needed. To add a PDO, select 'Add PDO Entry' to display available PDO
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objects. After selecting one, click 'OK' and then 'Apply' to complete the addition.

ork configuration
= Digital 10

= Analog 10

2 Encoder Input

S Measurement Sensor

taster. Trem name. Value
001
XINJE-DM6C Cof Drive Rev5.0
XINJE-DM6C EtherCAT(CoF) Drive Rev5.0
0:20240321

PDO Communica

i

XINJE-DM6C Cof Drive RevS.0 Rev-..

PDO Communications Cycle
Node Address

Enable/

Serial Number

PDO Map PDO entries included in 15t TxPDO Mapping

Process Data Size : Input 104 [bit] / 2048 [bit]

Output 104 [bit] / 2048 [bit] it

e | Flag | 1 oust Ibit)
6C:

index | Size [Datatypel  PDO entry name [Con
Position actual value
Velocity actual value
Torque actual value

tionllnput/Output!
- 32 [bit)

16 fbit]

8ol S

Editable
Editable
Editable
Editable

Output___1s Mappina
Output  2nd RxPDO Mapping
Output  3rd RXPDO Mapy

Output ___ 4th RxPDO Mapping

‘Enable Usstnibuted Clock
Shift Time Setting
Reference Clock

Setting Parameters
Backup Parameter Settings

Editable
Editable
Editable

Encade Single Position / Encode Si
Encode MultiRevolutions / Encode

Position demand value / Position demand value
Position actual internal value / Position actual internal value
Velocity demand value / Velocity demand value
Torque demand value / Torque demand value
Current actual value / Current actual value OK
circuit voltage / DC link circuit voltage
Probe Status / Touch Probe Status.
Probe Pos1 Pos Value / Touch Probe PosT Pos Value
Touch Probe Pos! Neg Value / Touch Probe Pos1 Neg Value
0X60BC:00 Touch Probe Pos2 Pos Value / Touch Probe Pos2 Pos Value
0x60BD:00 Touch Probe Pos2 Neg Value / Touch Probe Pos2 Neg Value
060400 Following error actual value / Following error actual value
0x60FA00  Control effort / Control effort
0FC00Position demand intemal value / Position demand internal value

Move Down

'R PO Entry

Rlign
e PDO Map Settings
TERCIPHET The data s input/output periodically by the process data (PD
Cancel

1
4 ' Xinje Electror
A Commert

URL: —

After adding, it will look like this:

Edit PDO Map Settings - O X
PDO Map PDO entries included in 1st RxPDO Mapping
Ind |_Size |Data tvoel
_0x6 8 [bit]
0x6040:00 16 [bit]
0x607A:00 32 [bit]
OxGOFF:00 32 [bit]

Process Data Size : Input 104 [bit] / 2048 [bit]
Output 112 [bit] / 2048 [bit]
Name | Flag | |
No option -—-

PDO entrv name

oming od 1 |
ControlWord

Target position
Target velocity

Selection|Input/Output!

o e T

® QOutput
@ Output
QOutput

2nd RxPDO Mapping
3rd RxPDO Mapping
4th RxPDO Mapping

No option

1st TxPDO Mapping

2nd TxPDO Mapping
3rd TxPDO Mapping
Ath TxPDO Mapping

Editable
Editable

Editable
Editable
Editable
Editable

0x6071:00
0x6060:00

Editable

16 [bit]
8 [bit]

Target torque
Modes of operation

Move Down

Align
Delete PDO Entry
Cancel | Apply

Add PDO Entry
oK

4) Setting of motion control axis

Double-click "Motion Control Settings", right-click "Axis Settings", and select "Add — Motion

Control Axis".
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/0 Map
» 3 Controller Setup
¥ & Mo

5 i | Motion Control Axis
L %8 :

&~ Cam Data Seth
[* Ewent Settings
B, Task Settings
k4 Data Trace Setl
B = OPC UA Settin
» . Host Connection Setting

v T —

|

Axis Setting Table

Double-click "MC_Axis000" to open the axis configuration interface. The interface is divided into
multiple sub-interfaces. In the "Basic Axis Settings" interface, select "Axis Type-Servo Axis" and
choose "Input Device: Node 1: DS5C".

Click Detailed Settings to expand the configuration module. The function names must match the PDO
mapping entries on the device. Add them manually here. Omissions or errors will affect the
parameter's subsequent use.
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¥ Detailed Settings
Reset to Default
Function Name | Device | Process Data
- Output (Controller to Device}
1. Controlword
3. Target position
5. Target velocity
7. Target torque
9. Max profile Velocity
11. Modes of operation
5. Positive torque limit value
6. Negative torque limit value
. Touch probe function
. Software Switch of Encoder's Input
232
tatusword
. Position actual value
24, Velocity actual value
5. Torque actual value
7. Modes of operation display
40. Touch probe status
. Touch probe p
42, Touch probe pos2 pos value
43. Error code
45, Status of Encoder's Inpu
46, Reference Position for
Digital inputs
imit switch
. Negative limit switch
30. Immediate Stop Input
. Encoder Phase 7 Detection
. Home switch
37. External Latch Input 1
38. Bxternal Latch Input 2

L Thi oy

¥ iR s

wEZNE
' DI
T B SRS
1. Controlword
3. Target position

5. Target velocity
7. Target torque
9. Max profile Velocity

11. Modes of operation

15. Positive torque limit value

16. Megative torque limit value

21. Touch probe function |
44, Software Switch of Encoder's Input
B\ GEAEERIERRE)

22, Statusword

23, Position actual value

24, Velocity actual value

25, Torque actual value

27. Modes of operation display
40. Touch probe status
41, Touch probe pos1 pos value

Touch probe pos2 pos value
. Error code
5. Status of Encoder's Input Slave

7
!

6. Reference Position for esp

-/ E2 THN

In the "Unit Conversion Settings", the "Number of command pulses per motor revolution" field
should specify the motor encoder's bit count. For example, if using a 17-bit encoder, change it to
131072. The "Working stroke per motor revolution" refers to the motor's equivalent travel per rotation.
Here, modify it to 131072 with a default gear ratio of 1:1.
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¥ Unit
Unitofdisplay © pulse @ mm @ um @ nm
v Travel Distanice

@ Use gearbox

5) Write a program for "round trip motion"

Programming Interface Guide: Select 'Programming — POU — Program — Program0 —

Section0' in sequence. Double-click 'Section0' to open the programming interface. By default,
ProgramO is set to ladder diagram programming. To switch to ST programming, right-click 'Program

— Add — ST'. The 'Toolbox' section allows you to add various ladder diagram elements.

Namespace - Using

Name Data Type

Initial Value AT | Retain |Con5tanl|

Comment

LREAL O ]
LREAL (| [=]
MC_Power |
MC_MoveAbsolute

? aa bb

6 MC_Power MC_Movesbsalute

o WIC_Axis000—] Axis Axis|—MC_AxisD0D MC_AXisDD0—] Axis —— Axis |—MC_axisDoo
3 X0 i Variable Axis Variable Axis Variable Auxis Variable
3 —l l— Enable Statu Execute Done

3

E Busy|—Entt bl POS_1— Position Busy

&

5

Error VEL_1—{Velocity Active

ErroriD ACC_1— Acceleration CommandAborted |— £

DEC_1— Deceleration Error |—Enter Variable

Jerk ErroriD [—Enter Varigble

Direction

BufferMode
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v EET R —

¥ il POUs

L S3elect and Copy Multiple ltems
L #® Fun
L& Fun Delete Multiple ltems
» B8 Data

Select a "junction" and drag it directly into a ladder diagram node.

Click "Enter Variable" to enter a variable name. A new variable will be created if you enter a new
name, or you can select an existing variable. New variables are listed in the variable table. Right-click
variable X0 and select "Go to Variable Table" to expand it. The variable table allows you to create
variables of various data types for use or view all defined variables.
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Variables

Data Type |__Initial Value

Enter F2
Edit Variable Comment Ctrl+Enter

Edit Element Comment  Alt+Enter
Edit Data Type...

1) uawwoy buny

Go To Variable Table Cirl+Alt+)

Insert Above Cirl+Shift+1
Insert Below Cirl+Shift+2

v Insert Parallel Input Above Shifts W
haL el Insert Parallel Input Belaw W

— /

Diff Up Ctri+Shift+U

Diff Down CrrleShift+D

Add t sl Monitor

3517 A= Inapioys

Cut Cirl+X
CirlC
Copy with Dependents  Cirl+Shift+C

Delete Delete
Go To

Breakpoints

Forced Refreshing

Set/Reset

Show Tooltip ShiftsT

Fixed Target Cross Ref. Location

on

mC_power
H ven

=

Controls ServoDrive State (PDS) instead of MC_Power.
PowerDriveSystem state Command of this FunctionBlock is enabled only when
change “PowerDriveSystem State Control Method™ is set to
ontrols PDS State by MC_ChangePDS5tate”,

MC_ChangePDS5tate

Enter a function block name to call its parameters. For example, enter "MC Power" to declare this
function block as MC_Power.

Enter Function Block

MC_Power
Eriter Viorigble—| Axis Axis|—Enter Vaoriohle
L]
—I |— Enable Status
Busy — Enter Variable

Error p=Enter Variabis

ErroriD = Enter Variabie

The Axis function block connects to the variable. Inputting MC Axis000 indicates the axis
'MC_Axis000' is applied to the function block.
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g: MC_Power
2 M Axis000—| Audis Aods | MC_Axis000
p= Axis Variable Axis Vi
g Enable Status
3
A |\ —Enter Variabie
E Busy |—Enfer Variabie
5 Error |— Enter Variabis
ErroriD = Enter Variable
Proaramming
Add the function block "MC_MoveAbsolute" in the same manner, and define the variables "Pos 1",
"Vel 1", "Acc_ 1", and "Dec 1" for the pins "Position", "Velocity", "Acceleration”, and
"Deceleration".

Enter Functio Enter Fuim 7 Block
MC_Power MC_Movedbsolute

MC_AxisD00— Axis
XD Axis Variable

Axiis [—WIC_Axis000

Axis W

MC_AxisDD0—] Axis
Axis Variable

Axiis[—MC_Axis000

Axis W

Enable Status

Execute Do

Busy|—Enter Vi Enter Variable— Position

Busy |—Enter Variable

Error[— Enter Var

‘elocity Active

ErrarD |— Enter ¥ Acceleration CommandAborted

Enter Variable—| Deceleration

Error = Enter Variable

Enter Variable—Jerk ErroriD

Direction

— BufferiMode

The defined variables can be assigned initial values in the variable table, which take effect during
PLC operation.

Initial Value | Retain | Constant|  Comment
BOOL
REAL Wi |
» 7 L =
5 WC_Axis000—{ Axis —— —— Axis|—MC_AcPQD MC_Axs000—] s — Ais{~ MC_Axis000
X Xﬂl Auis Varizbie Axis Vi s Varisble iV,
g
3 I
3 [
a Busy| POS_1—{Fostion
5 eror VL 1—vetocty
ErmoriD) ACC_1—{Accaieration
DEC_1—{Deceleration
2
g
g
=
2

The same way to write the complete return motion ladder program.
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| momem | A | Has | R | e |

B C MoveAbsolute 0| MC_Movebsolte " =
= %00L 0| O
[ v (REAL 65536000 O &
= LREAL 599999990 O 0
[ Acc (REAL 65536000 =] &
D ReAL 5536000 00
v oo as e aweom e N
0 o 2
— i} O—|
05 1—{poston
VEL_1—|Velocity
e
08¢ 1—{oecterton
BATEler
e pusooaxs | pisons
@ @
|
P05 2-{poston
veL2-fuecy
e c
08¢ 2—{oecienton
| L B —m

6) Gateway communication settings

First, check the PLC's IP address: In the multi-view browser, select "Controller Settings-Built-in
Ethernet/IP Port Settings" to access the "TCP/IP Settings" interface on the right. The configuration

interface displays the fixed IP address assigned to the current project. For a new program, the default
IP address is 192.168.250.1.

TR

¥ IP Address - Port 1
1 : XINJE-DM&C
/Expansion Racks O Fixed settipa
L LS 102, 168,250, _1
RIS E s 255 . 255,255, _ 0
@ Obtain from BOOTP server.

@ Fix at the IP address obtained from BOOTP server.
@ Obtain from DHCP server.

¥ IP Address - Port 2

K Use Port 2

i
[ELGICLE 102, 168 . 251. _ 1
UL 255, 255.255._ 0
@ Obtain from BOOTP server.

@ Fix at the IP address obtained from BOOTP server.
@ Obtain from DHCP server.

unication configuration path: "Controller — Communication Settings".
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t Controller  Simulation Tools Window  Help

I Communications Setup... I

Change Device

Online Ctrl+W
Transfer... »
Mode »
Set/Reset (]
Forced Refreshing »
MC Test Run 3

: bt 500
CNC Coordinate System Menitor Table b sk

Security »

To establish an Ethernet connection, ensure the PC's IP address is either auto-allocated or
within the PLC's IP address range. Before proceeding, verify that the PC's IP
configuration meets the specified requirements.

| Communications Setup = 6| *

¥ Connection type
Select a method to connect with the Controller to use every time you go online.
O Direct connection via Ethernet
@ Remote connection via USB
@ Ethemnet connection via a hub
@ Select one method from these options at every online connection.
Direct connection via Ethernet
Remote connection via USB
M Ethernet connection via a hub

¥ Remote P Address

Specify the remote IP address.

USB Communications Ethernet Communications Test

¥ Options

e e | v e
Ei Check forced refreshing when going offline.

¥ Response Monitor Time

Set the Resp. onitor Time in the communi ons with the Controller.(’ 00sec)
iently large value when connecting to the Controller via multiple networks, such as VPN connection.

OK Cancel

7) Compile and prepare for connection

Find the "Compile Controller" in the toolbar to compile the project. If errors occur, check the cause.
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Build :

I I Description Program Location

After compilation, find and click "Online" in the toolbar. If the pop-up "Connection to controller
failed" appears, check the communication configuration. Once online, the host computer switches to
online status.

New Project - new_Controller_0 - Sysmac Studio (64it)
File  Edit View Insert Project Controller Simulation Tools Window Help

Select Synchronize in the toolbar. A comparison window will compare the local project with the
project in the controller. If the local project and the project in the controller are different, it will
display Unsynchronized. Click Transfer to Controller to download the local project and overwrite the

original project in the controller.
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PR VISR

After synchronization, click "Compare Again" to check the synchronization status of entries between
the local project and the controller project. Subsequent modifications will highlight entries differing
from the controller project during synchronization.

8) Online control

Right-click the variable "X0" in the "Section0" interface, select "Edit Variable Value", and switch the
Boolean to "True". The function block "MC_Power" will activate, enabling the servo. Repeat the
same operation to set the variable "X1" to "True", enabling the program's reciprocating motion.
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PDO object data can be monitored for real-time changes through "IO mapping".

Position Port R/W Data type Value Variable
v : EtherCAT  network configuration
1=} ¥  XINJE-DS5-C CoE Drive
1st RxPDO Mapping_Controlword_60<
1st RxPDO Mapping_Target position_£
1st RePDO Mapping_Target Velocity_6
1st RxPDO Mapping_Target torque_60
1st RvPDO Mapping_Modes of operat
1st TxPDO Mapping_Statusword_6041
1st TxPDO Mapping_Position actual vz
1st TxPDO Mapping_Velocity actual va
1st TxPDO Mapping_lorque actual val

UINT

DINT

DINT

INT

SINT

UINT 4663
12130207
6556499
124

8

mmID™DEEESES

1st TxPDO Mapping_Modes of operati
v t CPU/Extension Rack
CPU rack CPU Rack0

463



12. Case of DM6C whole machine connection

EtherCAT

| ®]|®] &)\ ®

USB CAN

Y

USB to
Serial

PC Host

CAN network diagram

The DM6C multi-functional servo is a dual-power supply model. During operation, first connect to the
CAN communication network, then power the 24V and STO ports. Wait until the rectifier and inverter
modules display "P-OFF" before applying 380V power. For power-off operations, first disconnect the
380V high-voltage power, then the 24V power. The rectifier and inverter modules require CAN
communication to function properly.

Note that the rectifier module's CAN communication network port must connect to the downstream port,
which has a built-in terminal resistor. For the inverter module, the network port should be oriented with
the top inlet and bottom outlet when viewed from above.

To support the dual-power configuration, the inverter module must activate overcurrent and short-circuit
protection upon detecting the rectifier module's enable completion. These protections are deactivated
when the rectifier module's enable is turned off and the bus voltage drops below 400V, preventing false
alarms caused by current sampling in the inverter module during power-off conditions.

® rectifier module

The upper panel displays a '...." initialization effect lasting approximately 6 seconds, with one dot blinking
per second. During this state, the rectifier module performs initialization and waits for the inverter module
to fully start.

The panel then displays the 'CAN' status, indicating that CAN communication is attempting to establish a
connection. If it remains stuck in this state, it means the CAN communication cable is disconnected. At
this point, U4-13 equals 0.

The panel then displays "CAN--", indicating active CAN communication. At this point, U4-13 equals 1.

When the alarm is not active, the panel will display 'P-OFF' indicating successful CAN communication
connection, but the 380V AC power remains disconnected. At this point, U4-13 equals 3.

Note: Alarm codes have the highest priority. When an alarm occurs, the panel displays the alarm code
first.

® inverter module

The rear panel displays a '------ "effect after power-on. The inverter module's initialization panel shows the
same display as the DS5C2.
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After initialization, the panel displays a 'CAN' waiting status, indicating the inverter module is awaiting
CAN communication. If it remains stuck in this state, it suggests the CAN communication cable is
disconnected. At this point, P7-14 equals 0.

The panel then displays "CAN--", indicating active CAN communication. At this point, P7-14 equals 1.

When the alarm is not active, the panel will display 'P-OFF", indicating that CAN communication has
been successfully established but the rectifier module remains disabled. At this point, P7-14 equals 3.

Note: Alarm codes have the highest priority and are displayed first on the panel when an alarm occurs.
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Appendix

Appendix 1. List of driver parameters

Appendix 1.1 Functional parameters of the inverter module P group in the driver

Modification and effective time: "o" indicates modification during servo OFF, effective immediately.

V indicates changes can be made at any time and take effect immediately.

e indicates that the changes require a power cycle to take effect.
The "2" indicates that the setting can be changed at any time and takes effect when the motor is not

rotating.

" A" means it can be modified at any time and requires a power cycle to take effect.

For hexadecimal parameters, add the prefix "n." before the value to indicate that the current value is a

hexadecimal number.

Parameter composition:

PX-XX=n.xxx X

PX-XX.0
PX-XX.1
PX-XX.2
PX-XX.3

(1) Parameter PO group

PO-XX

functional description

unit

factory
value

setting
scope

come
into
force
opport
unity

suit
pattern

P0-00

Drive type
0: General Type
1: EtherCAT type

own

P0-01

P0-00=0: General type

1: Internal torque mode

3: Internal speed mode

5: Internal Position Pattern
P0-00=1: EtherCAT type

1: Profile Position Control Mode
(PP)

3: Profile Velocity Control Mode
(PV)

4: Torque Control Mode (TQ)

6: Origin Regression Mode (HM)

8: Cycle Synchronization Position
Control Mode (CSP)

9: Cycle Synchronization Speed
Control Mode (CSV)

10: Cycle Synchronization Torque

1~10

own
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setting | come suit
. o _ sty scope into pattern
PO-XX functional description unit force
value
opport
unity
Control Mode (CST)
Control Mode 2 (as described
above)
P0-02 | When the C-SEL signal is active, - 0 1~10 o own
the servo system will operate in the
mode selected by P0-02.
Enable mode:
0: Disable
1: IO /SON input signal
2: Software enable (Panel/Modbus)
P0-03 Panel F1-05 writes 1; Modbus ) 3 0~3 © own
writes 1 to register 0x2105. Writing
0 cancels enable
3: Bus enable
P0-04 | rigidity class - 13 0~41 A own
P0-05 | Rotation direction selection - 0 0~1 ° own
P0-07 | first inertia ratio 1% 200 0~50000 v own
Input pulse instruction in positive
P0-09. | direction
0 0: Positive pulse count ) 0 0~1 ¢ 6. 7
1: Counting reverse pulses
P0-09. . . .
) Input pulse instruction filter time - F 0~F o 6. 7
P0-09. | Input .pulse instruction filtering i 0 0~7 o 6. 7
3 pre-assignment
0: CW/CCW
1:):)2':]0 1: AB - 2 0~2 o 6. 7
2. P+D
PO-11 _Set the numbgr of pulses per cycle i 0 0~9999 5 5. 6
in the lower bit X1
Set the number of pulses per cycle
P0-12 0 10,000 - 0 0~65535 o 5.6
P0-13 | electronic gear molecule - 1 1~65535 v 5. 6
P0-14 | electronic gear denominator - 1 1~65535 o 5. 6
Pulse frequency corresponding to
PO-15 the rated speed of the speed mode 100Hz 1000 0~10000 ° 7
po-16 | Speed  command pulse filtering | )\ 100 0~10000 | o 7
time
P0-23 | pulse deviation limit ?u(r)rll 2000 0~65535 v 5.6
0: Cumulative discharge time
P0-24 | 1: Average Power Mode 1 - 0 0~1 o own
2: Average Power Mode 2
P0-25 Power value of the discharge W drive 0~65535 5 own
resistor
P0-26 Registance value of the discharge 0 de%%gjént 1500 5 own
resistor
Servo governor enables shutdown
mode
P0-27 0: Free stop, mgintain free running ) 0 05 o own
state after stopping
2: Slow down and stop. After
stopping, keep running freely.
P0-28 | Servo  overtravel stop mode - 0 0~3 o own
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PO-XX

functional description

unit

factory
value

setting
scope

come
into
force
opport
unity

suit
pattern

(P0-28.0)

0: Slow down and stop 1

1: Inertial stop

2: Slow down and stop 2

3: Alarm stopped

Overtravel alarm shield switch
(P0-28.1)

0: Do not block overtime alerts

1: Disable overtravel alarm

EC bus over-run stop mode
(P0-28.0)

0: Direct alarm, use servo
deceleration and stop mode

1: Alarm after deceleration and
shutdown in 605Ah mode

2: Do not use over-range

0~3

13/4/8|9
110

P0-29

servo alarm stop mode
0: Inertial operation stopped
2: Slow down and stop

0. 2

own

P0-30

Stop timeout time

1ms

20000

0~65535

own

P0-31

stop time

1ms

25

0~5000

own

P0-33

motor code setting

0~65535

own

P0-53

Automatic  reading of motor
parameters; alarm shielding switch
0: Do not block alarms

1: Block the alarm for unreadable
valid motor parameters

0/1

own

P0-55

open loop rotational speed

-6000~6
000

own

P0-56

Number of encoder communication
attempts

10

1~65535

own

P0-68.
0~P0-6
8.1
XxOO

Number of consecutive errors in the
alarm sequence when updating
encoded data

0x05

0x01~
OxFF

own

P0-68.
2~P0-6
83
OOxx

E-241 alarm filtering frequency

0~0xFF

own

P0-69

Fan switch (P0-69.0)

0: Turmm on the fan when
temperature exceeds 45°C, and turn
it off when it drops below 42 °C
(with a hysteresis of 3°C)

1: Turn on the fan when enabled,
and turn it off when disabled

The Alarm Shield Switch of the
Large Motor Thermocouple Wire
Break (P0-69.1)

0: Do not block the thermocouple
break alarm

1: Disable thermocouple wire break

alarm

0/1

own
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setting | come suit
. o _ sty scope into pattern
PO-XX functional description unit force
value
opport
unity
. . T 0.01
P0-70 | pulse instruction deviation limit turn 0~65535 v 8
P0-74 | Stall alarm time Ims 0-65535 v own
P0-75 | Stall alarm speed Irpm 5~9999 v own
Absolute encoder battery low
voltage alarm switch
P0-79 0: Used as an gbsolute encoder i 02 o own
1: Used as an incremental encoder
2: Use as an absolute encoder,
ignoring multi-turn overflow alarm
Protection method for the thermal
power of the motor
P0-80 0: Current protection . i 02 . own
1: average thermal power protection
2: Simulation of thermal power
protection
1~9999 o
P0-92 32-bit  electronic  gear  ratio ttern
. molecule i 5) 56
p0.93 | PO-11~P0-14 s valid when 0. 1~65535 v :
P0-92*1 + P0-93 *10000 ( pa
ttern
6)
1~9999 o
( pa
P0-94 | 32-bit electronic gear ratio t;e;rn
~ PO-11 ~ P0O-14 is valid when 0. - 1~65535 N 5. 6
P0-95 | P0-94*1 + P0-95 *10000 ( pa
ttern
6)
(2) Parameter P1 group
¢ . come into .
P1-XX functional description unit actory setting force sult
value scope : pattern
opportunity
P1-00 |first speed loop gain 0.1Hz 300 10~20000 own
pi-o1 |1t speed loop integral time| o 1 9653 | 15251200 v own
constant
P1-02 |first position loop gain 0.1/s 480 10~20000 v own
P1-10 |velocity feedforward gain 1% 0 0~300 V 516|7
Pl-11 fiif:d feedforward filtering | 50 0~10000 Vv 5/6/7
pi-14 Gain  Switching  Mode| 0 0~0x00A2 | ¥ own
Settings
P1-15 |gain switching delay ms 5 0~1000 V own
P1-16 |gain switching level threshold - 50 0~20000 V own
P1-17 |gain switching hysteresis - 30 0~20000 v own
P1-18 |position loop gain switching ms 3 0~1000 v own
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fact " come into "
acto settin sui
P1-XX functional description unit ry . force
value scope : pattern
opportunity
time
Selection of speed command
filter
P1-2210. First-order low-pass filter ) 0 0-1 © 314[7
1: Moving Average Filter
p1-23 | Speed command filier time 0.1ms 0 0~65535 o 3407
parameter
Position command
P1-24 |acceleration/deceleration filter | 0.1ms 0 0~65535 A 516
time
pl.p5 |Position command smoothing 0.1ms 0 0~65535 N 5(6
filter time parameter
p1-74 | Encoder zero-bit offset . 1000 | 0~65535 v own
detection cycle
Encoder zero-bit offset
P75 detection threshold ) 10 0~255 v own
(3) Parameter P2 group
facto o come into suit
P2-XX name unit Valuzy sco ég force
P opportunity | pattern
perturbation observer switch
P2-00.0|0: Close - 0 0~1 o own
1: Open
adaptive mode switch
P2-01.0 | 0: Close - 0 0~1 ° own
1: Open
adaptive grade .
P2-01.1|0: High response - By device 0~1 ° own
. model
1: Low noise
self-tuning mode
Soft
P2-02.0 | 2: Quick location - 3 1~3 ) own
3: Quick positioning and
overshoot control
Load type (valid only during
self-tuning)
P2-02.2 | 1: Synchronous Belt - 2 1~3 v own
2: Screw
3: Rigid Connection
adaptive load type
P2-03.3 | 0: Small inertia mode - 0 0~1 ° own
1: Large Inertia Mode
pp-0s5 |daptive mode speed loop 0.1Hz 400 1~65535 o own
gain (standard)
inertial ratio of adaptive o
P2-07 mode (standard) % 0 0~10000 o own
Gain of adaptive mode
P2-08 velocity observer (standard) Hz 60 10~1000 © own
Maximum Inertia Ratio
P2-12 |(Standard) for Adaptive - 30 1~10000 o own

Mode
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. Fisitory sifing come into suit
P2-XX name unit force
value scope .
opportunity | pattern
Inertia Identification and
P2-15 |Self-adjusting Maximum 0.01r 100 1~3000 v own
Stroke of Internal Command
Inertia Identification and
P2-17 |Self-adjusting Maximum - 0 0~65535 v own
Speed of Internal Command
p-1g |Iitial ineria ratio forinertia | -, 500 1~20000 v own
P2-19 |adaptive mode bandwidth % 50 1~100 0 own
p2.35 | Lorque command filter time | ) o 66 0~65535 v own
constant 1
p2-36 | Lorque command filter time | o (g0 0~65535 v own
constant 2
disturbance torque
P2-41 compensation coefﬁc.lent % 25 0~100 N own
(Non-adaptive mode is
active)
model loop switch
P2-47.0 | 0: Close - 0 0~f ) own
1: Open
P2-49 |model loop gain 0.1Hz 480 10~20000 v 3/4/5/6]7
active vibration suppression
switch
P2-60.0 0: Close - 0 0~1 v 314|516|7
1: Open
active self-adjusting switch
0: Do not configure active
vibration suppression during
P2-60.1 |self-tuning - 1 0~1 v 314|567
1: Configuration of active
vibration suppression after
self-tuning
p2-61 |Active vibration damping 0.1Hz | 1000 10~20000 v own
requency
P2-62 ac'Five vibration damping % 100 1~1000 own
gain
P2-63 |active vibration damping % 100 0~300 own
P2-64 ?ctive vibration suppression i 0 -5000~5000 N own
requency |
P2-65 ?ctive vibration suppression i 0 -5000~5000 N own
requency 2
P2-69.0 | Shackling filter 1 switch - 0 0~1 V own
P2-69.1 | Shackling filter 2 switch - 0 0~1 V own
P2-69.3 | Shackling filter 3 switch - 0 0~1 V own
P2-70.0 | Shackling filter 4 switch - 0 0~1 V own
P2-70.1 | Shackling filter 5 switch - 0 0~1 V own
P2-71 |first notch frequency Hz 8000 50~8000 v own
P2-72 |first notch attenuation 0.1dB 71 50~1600 v own
P2-73 |first notch bandwidth Hz 0 0~1000 V own
P2-74 |second notch frequency Hz 8000 50~8000 v own
P2-75 |second notch attenuation 0.1dB 71 50~1600 v own
P2-76 |second notch bandwidth Hz 0 0~1000 V own
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. Fisitory sifing come into suit
P2-XX name unit force
value scope .
opportunity | pattern
P2-77 |third notch frequency Hz 8000 50~8000 v own
P2-78 |third stoppage attenuation 0.1dB 71 50~1600 V own
P2-79 |third notch bandwidth Hz 0 0~1000 V own
P2-80 |fourth notch frequency Hz 8000 50~8000 v own
P2-81 |fourth notch attenuation 0.1dB 71 50~1600 V own
P2-82 |fourth notch bandwidth Hz 0 0~1000 V own
P2-83 |fifth notch frequency Hz 8000 50~8000 v own
P2-84 |fifth notch attenuation 0.1dB 71 50~1600 V own
P2-85 |fifth notch bandwidth Hz 0 0~1000 V own
(4) Speed control parameter group P3
] come into .
P3-XX name unit fi:;?;y ssect(t;;leg force . psal:tlérn
opportunity
P3-05 |Default speed 1 rpm 0 -9999~9999 v 3
P3-06 |Preset Speed 2 rpm 0 -9999~9999 v 3
P3-07 |Preset Speed 3 rpm 0 -9999~9999 v 3
P3-09 |acceleration time ms 200 0~65535 o 314|7
P3-10 |deceleration time ms 200 0~65535 o 314|7
P3-12 |zero speed clamping mode - 0 0~3 o) 314|7
P3-13 |zero speed clamp speed rpm 10 0~300 o 314|7
P3-14 |positive maximum speed limit rpm 4000 0~10000 o own
P3-15 |reverse maximum speed limit rpm 4000 0~10000 o own
P3-16 ggt;ﬁghg‘gg;éifpeed Limitation| o0 | 2000 | 5~10000 v 112
P3-17 Et%‘;il:ecv:;ffolspeed Limitation| oy | 2000 | 5~10000 v 112
P3-18 |point velocity rpm 100 0~1000 o own
P3-19 |positive warning speed rpm 3000 0~10000 o own
P3-20 |reverse warning speed rpm 3000 0~10000 o own
P3-21 |positive alarm speed rpm 4000 0~10000 o own
P3-22 |Reverse alarm speed rpm 4000 0~10000 o own
. o By device 0~Motor
P3-28 |internal forward torque limit % overload v own
model multiple
. o By device 0~Motor
P3-29 |internal reverse torque limit % overload v own
model multiple
. By device 0~Motor
P3-30 |external forward torque limit % overload v own
model multiple
o By device 0~Motor
P3-31 |external reverse torque limit % overload v own
model multiple
P3-32 |brake torque 1% 100 0~1000 v own
P3-33 |preset torque % 0 -1000~1000 v 1
Anti-reverse rotation and forward By device 0~Motor
P3-38 . - % overload v own
rotation torque limit model .
multiple
P3-39 |Anti-reverse rotation torque limit % By device| O0~Motor v own
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P3-XX

name

unit

factory
value

setting
scope

come into
force
opportunity

suit
pattern

model

overload
multiple

P3-45

friction compensation speed
threshold

0.1rpm

20

0~200

112

(5) Internal position parameter group P4

P4-XX

name

unit

factory
value

Set range

come into
force

opportunity

suit
pattern

P4-00.0

Z Number of positive signs

The number of Z signals after exiting
the limit switch (Note: Stop when the
n+1th Z signal arrives)

individual 2

0~f

506

P4-00.1

Enable or disable the origin search
function

0: Not enabled

Enable

506

P4-00.2

return to zero overtravel prohibition
0: Not prohibited
1: Prohibited

0~1

506

P4-01

velocity of collision with proximity
switch

600

0~65535

506

P4-02

Speed of approaching the proximity
switch

100

0~65535

506

P4-03.0

Set the positioning mode for the given
internal location pattern

0: Relative Positioning

1: Absolute Positioning

P4-03.1

Set the step mode for the given
internal location pattern

0: Switch steps when signal ON, can
loop

1: Step by step on the rising edge of
the signal

2: Start with the rising edge of the
signal, execute all sequentially, no
loop

3: Communication setting section
number

4: /CHSTP bilateral trigger

5: Select section numbers for
terminals/PREFA (P5-57), /PREFB
(P5-58), and /PREFC (P5-59), with
options 1 to 3.

6: Select section numbers for
terminals/PREFA (P5-57), /PREFB
(P5-58), /PREFC (P5-59), and
/PREFD (P5-60), with options from 1
to 16.

0~6

P4-03.2

Internal location given pattern set to
wait mode
0: Waiting for location to complete

1: Do not wait for positioning to
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facto come into suit
P4-XX name unit ry Set range force
value .| pattern,
opportunity
complete
P4-04 [Number of valid fields - 0 0~35 o 5
P4-10 ~ -327689999~
P11 first pulse Ipul 0 327679999 v 5
P4-12 [First paragraph speed 0.1rpm 0 0~65535 V 5
P4-13 [First acceleration time Ims 0 0~65535 v 5
P4-14 [First deceleration time Ims 0 0~65535 V 5
P4-16 |adjust the time Ims 0 0~65535 V 5
P4-10+
(n-1)
7 Pulse parameters for paragraphs 1 to
35 (n indicates the position segment - - - v 5
P4-16+
number)
(n-1)
*7

Note: 1) Set pulse count = (high bit pulse count) x 10000 + (low bit pulse count);
2) The system consists of 35 sections in total. Parameters for sections 1-12 can be configured via the
control panel, while those for sections 13-35 require parameter writing through RS232 and RS485

communication interfaces.

(6) Signal parameter settings for Group P5

. factory come into Applicable
P5-XX name unit Set range force
value . mode
opportunity
P5-00 | Complete Width/COIN mSTUEOn| 144 | 1~65535 N 516
P5-01 |Complete detection mode - 0 0~3 V 516
P5-02 | Location completion time ms 0 0~65535 V 516
P5-03 | Rotation detection speed rpm 50 0~10000 V own
P5-04 |same speed detection speed rpm 50 0~10000 V own
P5-05 |detection speed rpm 1000 | 0~10000 V own
P5-06 P(_)sitioning close to the output instrugtion 655 165535 N 56
width unit
P5-07 | Servo-off delay time ms 500 | -500~9999 o own
P5-08 | brake command output speed rpm 30 20~10000 o own
P5-09 |brake command waiting time ms 500 0~65535 o own
P5-10 CuSt(.)r.n output 1 trigger - 0 O~fftf v own
condition
Value to compare with the Related to
P5-11 |trigger condition for Custom trigger 0 1-9999~9999 v own
Output 1 conditions
P5-12 | Select Custom Output 1 - 0 0~3 V own
Related to
P5-13 | Set custom output 1 hysteresis trigger 0 0~65535 v own
conditions
ps-14 |Custom Output2 Trigger : 0 O~ftf v own
Condition
Set the value to compare with | Related to
P5-15  |the trigger condition of custom | trigger 0 1-9999~9999 v own
output 2 conditions
P5-16 |Select Custom Output 2 - 0 0~3 V own
P5-17 | Set custom output 2 hysteresis | Related to 0 0~65535 v own
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P5-XX

name

unit

factory
value

Set range

come into
force
opportunity

Applicable
mode

trigger
conditions

P5-18

10 filter time multiplier

0~10000

own

P5-19

Z phase output hold time

ms

1~65535

<<

own

P5-20.0~1

/S-ON: Servo signal

00: Set the signal to always
"invalid"

01: Input positive signal from
SI1 terminal

02: Input positive signal from
SI2 terminal

03: Input positive signal from
SI3 terminal

04: Input positive signal from
SI4 terminal

10: Set the signal to always
"active"

11: Input the reverse signal
from terminal SI1

12: Input the reverse signal
from the SI2 terminal

13: Input the reverse signal
from the SI3 terminal

14: Input the reverse signal
from the SI4 terminal

00

0~ff

own

P5-20.2

SI terminal filter time

0~f

own

P5-21.0~1

P/CON ratio action instruction

00

0~ff

own

P5-21.2

SI terminal filter time

0~f

<< (<

own

P5-22.0~1

In non-EtherCAT mode:
/P-OT: Forward drive is
prohibited

EtherCAT mode:

Control mode 6 (return-to-zero
mode), POT disabled

01

O~ff

own

P5-22.2

SI terminal filter time

0~f

own

P5-23.0~1

In non-EtherCAT mode:
-N/OT: Reverse drive is
prohibited

EtherCAT mode:

Control Mode 6 (Reset Mode),
NOT prohibition signal

02

0~ff

own

P5-23.2

SI terminal filter time

0~f

own

P5-24.0~1

/ALM-RST: Alert Clear

0~ff

own

P5-24.2

SI terminal filter time

SO

0~f

own

P5-25.0~1

P-CL: Positive side external
torque limit

O~ff

own

P5-25.2

SI terminal filter time

0~f

own

P5-26.0~1

-N/CL: Reverse-side external
torque limit

0~ff

own

P5-26.2

SI terminal filter time

0~f

< <L L] L L&

own

P5-27.0~1

In non-EtherCAT mode:
/SPD-D: Internal speed
direction selection in
EtherCAT mode:

03

0~ff

1121314|7

475




DMBG6C Series Servo Driver User Manual

come into

P5-XX name unit L0 Set range force ST
value . mode
opportunity
Control Mode 6 (Reset Mode),
Home Origin Signal
P5-27.2 |SI terminal filter time ms 0 0~f V 112|3/4]7
In non-EtherCAT mode:
Speed mode:
/SPD-A: Internal speed
selection
Ps-28.0~1 |NeW original mode: . 00 | o~ff v 35
' /SPD-A: Trigger the original
action
Back to original mode:
/SPD-A: Find the origin in
forward direction
P5-28.2 |SI terminal filter time ms 0 0~f V 3|5
In non-EtherCAT mode:
Speed mode:
/SPD-B: Internal speed
P5-29.0~1 | selection - 00 O~ff v 3]5
Back to original mode:
/SPD-B: Reverse direction to
find the origin
P5-29.2 |SI terminal filter time ms 0 0~f V 3]5
P5-30.0~1 | C-SEL: Control mode selection - 00 0~ff v own
P5-30.2 | SI terminal filter time ms 0 0~f V own
P5-31.0~1|/ZCLAMP: Zero clamp - 00 0~ff v 3
P5-31.2 |SI terminal filter time ms 0 0~f V 3
P5-32.0~1 INHIBIT: Inhibit instruction i 00 O~ff N 5/6[7
pulse
P5-32.2 |SI terminal filter time ms 0 0~f V 516|7
P5-33.0~1 | G/SEL: gain switching - 00 0~ff V own
P5-33.2 | SI terminal filter time ms 0 0~f V own
P5-34.0~1|/CLR: Pulse offset clear - 00 0~ff v 516
P5-34.2 |SI terminal filter time ms 0 0~f V 516
P5-35.0~1 /CHGSTP: injcernal position i 00 O~ff N 5
pattern step signal
P5-35.2 |SI terminal filter time ms 0 0~f V 5
P5-36.0~1 | I-SEL: Inertial Switching - 00 0~ff V own
P5-36.2 | SI terminal filter time ms 0 0~f V own
/COIN_HD: Positioning
completed
00: No output to terminal
01: Positive signal output from
SO1 terminal
02: Positive signal output from
SO2 terminal
P5-37 | 03: Positive signal output from - 0000 O~fftf ) 5|6

SO3 terminal

11: Output the reverse signal
from the SO1 terminal

12: Output the reverse signal
from the SO2 terminal

13: Output the reverse signal
from the SO3 terminal
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. factory come into Applicable
P5-XX name unit Set range force
value . mode
opportunity
P5-38 |/COIN: End of positioning - 0001 O~ffff V 516
P5-39 | V-CMP: same speed detection - 0000 O~ftff v 31417
P5-40 |/TGON: Rotation Detection - 0000 O~ffff V own
P5-41 |/S-RDY: Ready - 0000 O~ffff V own
P5-42 |torque limit - 0000 O~ffff v own
P5-43 | VLT: Velocity Limit Detection - 0000 O~ffff V 112
P5-44 |/BK: Brake interlock - 0000 O~ffff o own
P5-45 |/WARN: warn - 0000 O~ffff v own
P5-46 |/NEAR: be close to - 0000 O~ffff v 516
P5-47 |/ALM: report to the police - 0002 O~ftff V own
P5-48 /Z: Encoder Z positive signal i 0000 O~fffE N own
output
/MRUN: Internal Position
P3-30 1 b ttern Movement Start Signal ) 0000 O~fHff v >
P5-51 |V-RDY: Velocity reached - 0000 O~ffff V 314|7
P5-52 |/USER1: Custom Output 1 - 0000 O~ffff v own
P5-53 |/USER2: Custom Output 2 - 0000 O~ffff v own
ps.s5 | mterrupt the fixed-length -~ | 0000 | o~fffr v own
output signal
P5-56 |/FCLOSE: Full closed switch - 0000 O~ftff v 5168
P5.57 /PREFA: Internal Position ) 0 O~ffiff v 5
Selection Signal A
P5-58 |/PREFB: Internal Position - 0 O~ffff v 5
Selection Signal B
P5-59 |/PREFC: Internal Position - 0 O~fftf v 5
Selection Signal C
/PREFD: Internal  position - 0 O~ffff v 5
P3-60 | election signal D
/TRAJ-START: Trigger signal -
P3-61.0~1 for the start of the exgegrcise y 00 0~ff v >
P5-62 | Probe Function 1 — 0 0005 o | FtherCAT
pattern
P5-63  |Probe Function 2 — 0 | 0006 o | BtherCAT
pattern
/SRDY:  Output condition
selection
0: The terminal is activated
P5-70 | after the driver initialization is - 0 0~1 v own
complete
1: This terminal will conduct
only after enabling
P5-71 |Function Selection of Pulse - 0 0~1 7
Velocity ~ Mode  Direction v
Terminal
(7) Signal parameter settings for P6 group (some parameters retained)
P6-XX name unit Ry Set range Tr.igger AP
value time mode
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Adaptive Mode Speed Loop Gain

P6-05 (Large Inertia)

0.1Hz

200

1~65535

1121314/56]7

inertia ratio of adaptive mode (large

P6-07 inertia)

% 50

0~10000

1121314156]7

Gain of adaptive mode velocity

P6-08 observer (large inertia)

40

10~1000

1121314/5/6]7

P6.12 Maximum Inertia Ratio (MIR) of

Adaptive Mode

1~10000

112|314|5|6|7

(8) Communication parameter settings for Group P7

parameter functional description unit

leave the
factory

Windows
default

short-cut
process
scope

come into
force
opportunity

Applicable
mode

P7-00 |RS485 station number -

0

0~100

own

RS485 baud rate

00: 300
01: 600
02: 1200
03: 2400
04: 4800
05: 9600
06: 19200
07: 38400
08: 57600
09:
115200
0A:
192000
0B:
256000

0C:
0D:
OE:
OF:
10:
11:
12:
13:
14:
15:
16:

288000
384000
512000
576000
768000
M
M
M
4M
5M
6M

P7-01.0~1

Baud rate

06

0~16

own

parameter

functional description

unit

RS485 stop bit
0:2 bits
2:1 position

P7-01.2

stop bit

RS485 parity bit
0-No validation
1-odd parity

2 parity

P7-01.3

check bit

RS485 communication protocol
1-Modbus RTU protocol
2-Xnet bus protocol

3-Read the Xnet bus torque

P7-02

P7-03 | Xnet synchronous sampling time

1ms

P7-04 | Xnet slave data

P7-05 |Number of Xnet slaves

P7-06

Number of retry attempts for communication timeout

Next

P7-07 |bus instruction refresh period

lus

P7-08

Position deviation compensation threshold
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parameter

functional description

unit

P7-09

Number of times for positional deviation compensation

P7-XX

name

unit

factory
value

Set range

Trigger
time

P7-10

RS232 station number (the factory default
value will be updated once after power-on
based on the inverter module's location)

0~100

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
0A: 192000
0B: 256000
0C: 288000
0D: 384000
0E: 512000
OF: 576000
10: 768000
11: IM

12: 2M

13: 3M

14: 4M

15: 5SM

16. 6M

Baud
rate

09

0~16

P7-11.2

RS232 stop bit
0:2 bits
2:1 position

stop bit

0~2

P7-11.3

RS232 parity bit
0: No validation
1: Odd parity

2: Parity check

check
bit

0~2

(9) Parameter P8 group

P8-XX

name unit

factory
value

Set range

Trigger
time

Applicable
mode

P8-25

Panel selection -

0~2

A

own

(10) Full closed-loop parameter P9 group

P9-XX

Windo
wSs
default

Paramete
I range

name g
time

Trigger

remarks

479




DMBG6C Series Servo Driver User Manual

Windo Paramete | Trigger
P9-XX name ws r ranee tiﬁi remarks
default :
0: Turn off full closed-loop control;
Full 1: Enable full closed-loop control;
closed-loop 2: Select the SI terminal method to
P9-00.0 0 0~3 v .
control mode enable/disable the full closed-loop system;
switch 3: Select the ECAT bus method to
enable/disable the full closed-loop system;
grating  scale 0: Use the grating scale directly
P9-00.1 |counting 0 0, 1 ° 1: Use after reversing the grating scale
direction count value
0: AB phase counter
; 1 1: Incremental serial communication (not
ating  scale
P9-00.2 tgr & 0 0-2 e [supported)
e
P 2: Absolute serial communication (not
supported)
Selection  of
speed
£9-01.0 feedback in 0 0, 1 o 0: Use motor e'ncoder speed;
full 1: Use the grating speed.
closed-loop
control
0: Motor encoder Z phase
P9-01.1 |Z Sign source 0 0, 1 ° 1: Z-axis grating scale (not supported in
new return original mode)
Servo pulse 0: Motor encoder ABZ output
P9-01.2 0 0, 1 °
output 1: Raster scale ABZ output
Alarm
threshold  for
exce,}ss,lve The resolution of the grating scale is taken
P9-02 |deviation 100 | 0~65535 o
as the standard
between motor
and load
positions
Motor-load
0.0.r o8 0: Motor-load position difference not
position leared
c
P9-03 |deviation 0 0~65535 o ..
n: The motor clears the load-position
clearance . .
] deviation after rotating n full turns.
setting
Motor-load
speed
P9-04 |deviation 100 | 0~65535 o Alarm off when RPM is 0
alarm
threshold
The number of
When the set value is 0, set the encoder
feedback ,
P9-05 eel ac 0 0~9999 ° resolution to the fractional numerator
pulses per (P9-06*10000+ P9-05).
revolution of
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P9-XX

name

Windo

default

Paramete
I range

WS

Trigger
time

remarks

the
encoder is low.

motor

P9-06

The
encoder

motor

provides a
high number
of  feedback
pulses per

revolution.

0 0~9999

P9-06*10000+ P9-05

P9-07

The number of
feedback
pulses per turn
of the grating
scale is low.

0 0~9999

When the set value is 0, P9-08*10000+
P9-07 sets 10000 as the frequency divider
denominator.

P9-08

High number
of  feedback
pulses per turn
of the grating
scale

1 0~9999

P9-08*10000+ P9-07

P9-09

Full
closed-loop
integration
time constant

500 | 0~65535

0.01ms

Appendix 1.2 Functional parameters of the F-group inverter module of the drive

Function code explain
F0-00 Clear alarm
F0-01 Restore factory settings
F0-02 Clear positional deviation
F1-00 crawl
F1-01 pilot run
F1-02 current sampling zeroing
F1-05 Enable panel
F1-06 Absolute encoder clearance circle count
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Appendix 1.3 Inverter module U group monitoring parameters of the driver

U0-XX:
monitoring .
content unit
number
U0-00 Current speed of the servo motor Rpm
U0-01 Input speed command Rpm
U0-02 torque command % specified
U0-03 mechanical angle 1°
U0-04 electric degress 1°
U0-05 busbar voltage A"
U0-06 IPM temperature 0.1°C
uo0-07 torque feedback % specified
U0-08 (-9999 ~9999) *1
_ command
pulse deviation value 1
ulse
U0-09 (-32768 ~32767) *10000 P
U0-10 0000 ~ 9999 encoder
encoder feedback value 1
ulse
Uo0-11 (0000 ~ 65535) *10000 P
Uo0-12 (-9999 ~9999) *1
command
Input command pulse count 1
ulse
U0-13 (-32768 ~32767) *10000 P
Uo0-14 (-9999 ~9999) *1
o command
position feedback i
ulse
Uo0-15 (-32768 ~32767) *10000 P
U0-18 torque current 0.01A
Uo0-19 V-REF value for analog input 0.001V
U0-20 T-REF value for analog input 0.001V
U0-21 Input signal state 1
U0-22 Input Signal State 2
U0-23 Output Signal State 1
U0-24 Output Signal State 2
u0-25 (0000 ~9999) *1
input pulse frequency Hz
U0-26 (0000 ~9999) *10000
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Ul-XX:

monitoring .
content unit
number
Uo0-41 instantaneous output power W
U0-42 average output power JA%Y
U0-43 instantaneous thermal power 1w
U0-44 mean thermal power 1w
1 instructi
U0-49 position feedforward e @c on
unit
U0-50 velocity feedforward rpm
U0-51 torque feedforward % specified
U0-52 Instantaneous bus capacitive power 1w
U0-53 Average bus capacitor power 1w
U0-55 instantaneous regenerative braking discharge power 1w
U0-56 average regenerative braking discharge power 1w
U0-57 Encod
The absolute encoder's current position feedback is 32 bits low nc.o. °
U0-58 position
U0-59 Encod
The absolute encoder's current position feedback is 32 bits high nc.o. °
U0-60 position
U0-89 position instruction end flag
U0-91 Number of turns in a multi-turn absolute value motor
U0-98 Temperature of high-power motors 0.1°C
monitoring content unit
number
U1-00 Current alarm code
U1-01 Current warning code
U1-02 U-phase current at the time of alarm 0.01A
U1-03 V-phase current at the time of alarm 0.01A
U1-04 bus voltage at the time of alarm \
U1-05 IGBT temperature at the time of alarm 0.1°C
U1-06 torque current at the time of alarm 0.01A
U1-07 excitation current at the time of alarm A
U1-08 Location deviation at the time of the alarm cog:lrfsaend
U1-09 Speed value at the time of alarm rpm
U1-10 The time in seconds when the alarm was triggered (16-bit lower s
16-bit). The count starts from the first power-on.
The time in seconds when the alarm was triggered (16-bit high). The
Ul-11 s
count starts from the first power-on.
Ul-12 The number of runtime errors is calculated after this power-on
Ul-13 The number of operation warnings is calculated after this power-on.
Ul-14 Total historical alarm count
Ul-15 Total historical warnings
Ul-16 The second alarm code recently
uUl1-17 The third alarm code recently
Ul-18 The 4th alarm code recently
Ul1-19 The 5th alarm code recently
U1-20 The 6th alarm code recently
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monitoring content unit
number
Ul1-21 The 7th alarm code recently
Ul1-22 The 8th alarm code recently
U1-23 The 9th alarm code recently
Ul-24 The 10th alarm code recently
U1-25 The 11th alarm code recently
Ul1-26 The 12th alarm code recently
U1-27 The 13th alarm code recently
Ul1-28 The 14th alarm code recently
U1-29 The 15th alarm code recently
U1-30 The 16th alarm code recently
Ul1-31 The 17th alarm code recently
U1-32~U1-47 | Recent warning codes 2 through 17
U2-XX:
monitoring content unit
number
U2-00 Power-up count -
U2-01 series -
U2-02 Model (16-bit) -
U2-03 Model (16-bit) -
U2-04 Production date: Year -
U2-05 Production date: Month -
U2-06 Production date: -
U2-07 firmware version -
U2-08 Hardware version -
U2-09 Total runtime (from the first power-on) hour
U2-10 Total runtime (from the first power-on) minute
U2-11 Total runtime (from the first power-on) second
U2-12 Run time (from the last power-on) hour
U2-13 Run time (from the last power-on) minute
U2-14 Run time (from the last power-on) second
Average output power (the average power during the enabling process
U2-15 1A%
from the first enable)
Average heating power (the average power during the enabling process
U2-16 . 1Y
from the first enabling)
Average bus capacitor filter power (the average power during the
U2-17 . W
power-on period from the first power-on)
U2-18 Total number of turns of | (0000~9999) *1 shut in a pen
U2-19 | the motor (0000 ~9999) *10000 shut in a pen
U2-20 Device serial number: 16 bits lower
U2-21 Device serial number: 16-digit
U2-22 Firmware generation date: Year
U2-23 Firmware generation date: Month/Day
U2-24 Firmware generation time: hours/minutes
U3-XX:
monitori
ng content unit
number
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U3-00 | Motor code for automatic reading (including thermal power parameters) -
U3-01 | Motor version -
U3-02 | Encoder version -
U3-68 _Cumu@ative number of communication timeouts for rectification and i
inversion processes
Automatically reads the motor code from the encoder in motor
U3-70 -
parameters (only related to the motor code)
U4-XX:
monitori
ng content unit
number
U4-10 | Resonant Frequency Detected by Fast FFT Hz
U4-11 | Raw data from the grating scale lféglj:lg;(gpslfﬁ 1:
U4-12 | Raw data from the grating scale lf.e:gdrl?:criqusi 1:
U4-13 | The original Z-phase number of the grating scale -
U4-16 accumulated Yalue of continuous overload operation for thermal i
power protection
U4-17 accumulated .instantaneous overload operation value of thermal i
power protection
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Appendix 1.4 Rectifier module P group function parameters of the driver

Modification and effective time: "o" indicates modification during servo OFF, effective immediately.

V indicates changes can be made at any time and take effect immediately.

e indicates that the changes require a power cycle to take effect.

The "2" indicates that the setting can be changed at any time and takes effect when the motor is not

rotating.

" A" means it can be modified at any time and requires a power cycle to take effect.

For hexadecimal parameters, add the prefix "n." before the value to indicate that the current value is a

hexadecimal number.

Parameter composition:

PX-XX=n.xxxX

PX-XX.0
PX-XX.1
PX-XX.2
PX-XX.3
com
facto . ©
t settin mto suit
arame
. functional description unit i . force
er valu | scope scope
. oppo
rtuni
ty
Busbar under-voltage warning
threshold
PO-01 | oo Vo [350 | 0~1000 | Vv |12P3H4I506[718/9]10
After rectifier startup, measure the bus
voltage
P0-02 |Busbar overvoltage warning threshold A" 700 | 0~1000 Vo | 1]2]314]5]6/7/8]9]10
Busbar under-voltage alarm threshold
P0-03 |After rectifier startup, measure the bus v 300 | 0~1000 V| 1]2/3/4/5]6]7/8]9]10
voltage
The busbar voltage exceeds the P0-04
set value and remains above it for the
P0-04 . . . v 780 | 0~1000 V| 1]2]314]5]6[7]8]9]10
duration of P0-05, triggering alarm
E-030.
P0-05 |Bus voltage filtering time constant 0.lms | 20 | 0~1000 Vo | 12]314]5]6/7/8]9]10
Busbar overvoltage immediate alarm
P0-06 \Y% 780 | 0~1000 Vo | 1]2]314]5]6[7]8]9]10
threshold
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com
facto ) ©
. nto .
paramet functional description unit i setting force sult
er valu | scope scope
oppo
© rtuni
ty
If the bus voltage exceeds the set
value, an alarm is triggered
immediately.
Fan switch
0: Mode 1: Fan on when temperature
exceeds 45°C, off when below 42°C
P0-07 - 1 0. 1 V| 1]2]314]5]6[7]8]9]10
(hysteresis 3°C)
1: Mode 2: The fan runs continuously
after enabling
Enter the phase loss protection switch
P0-08.0 |0: Not protected - 1 0.1 V| 1]2/3/4/5]6]7/8]9]10
1: Protection
Overvoltage protection switch
P0-08.1 | 0: Not protected - 1 0. 1 V| 1]2]314]5]6[7]8]9]10
1: Protection
Enter the three-phase unbalanced
po-0g 2 | Protection switch. ] 1| oo 1 | v [ 123MI5[67/819]10
0: Not protected
1: Protection
Communication Abnormal Protection
P0-09 of Rectifier and Inverter Module ) ! 0. 1 v | 1ppasieIseno
0: Not protected
1: Protection
Rectification and Inversion
P0-10 . . . 10ms | 500 | 100~2000 | v | 1]2|3]4/5/6/7|8|9]10
Communication Timeout Time
0: Disable
1: Auto-enable, parallel inverter auto
soft start
Po-14 2: Software enables soft start without ) ! 0-2 V| TRBIASI67IBEI0
parallel inverters, with F1-05=1
activation
The signal source for the station is
lost.
P0O-16 . - 0 0, 1 Vo | 1]2]314]5]6]7]8]9]10
0: AC signal
1: Bus voltage threshold
Voltage threshold for power failure
P0O-17 \Y% 250 | 0~500 o | 112|3}4|5/6[7|8|9]10

from the station
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paramet
er

functional description

unit

facto

valu

setting
scope

com

into
force
oppo
rtuni
ty

suit
scope

P5-18

10O filter time multiplier

The filtering time of the SI terminal is

the same as that of the data terminal.

10000

11213/4/5/6/7/819]10

P7-00

RS485 station number

0~100

11213/4/5/6/7/819]10

P7-01.0

RS485 baud rate

00:

01:

02:

03:

04:

05:

06:

07:

08:

09:

0A:

0B:

0C:

0D:

0E:

OF:

10:

300

600

1200

2400

4800

9600

19200

38400

57600

115200

192000

256000

288000

384000

512000

576000

768000

bit/s

06

0~16

112131415/6|7/8]9]10
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com
facto . ©
t settin o suit
arame
= functional description unit Y . force
er valu | scope scope
oppo
e
rtuni
ty
11: 1M
12: 2M
13: 3M
14: 4M
15: 5SM
16: 6M
RS485 stop bit
P7-01.2 |0:2 bits bit 2 0~2 o | 112|3}4/|5/6[7|8|9]10
2:1 position
RS485 parity bit
0: No validation
P7-01.3 . - 2 0~2 o | 112|314/|5/6[7|8|9]10
1: Odd parity
2: Parity check
RS485 communication protocol
P7-02 |1: Modbus RTU protocol - 1 1~255 o | 1]2]3/4|5|6/7|8|9]10
2: Xnet bus protocol
P7-03 | Xnet synchronous sampling time Ims 9 1~500 o 10
P7-04 | Xnet slave data - 15 1~500 o 10
P7-05 |Number of Xnet slaves - 10 1~256 o 10
Number of retry attempts for Next
P7-06 L . 10 1~500 o 10
communication timeout time
P7-07 |bus instruction refresh period lus |3000| 1~65535 | o 10
P7-08 Position deviation compensation ) 0 0 N 10
threshold
Number of times for positional
P7-09 . . - 0 0 v 10
deviation compensation
P7-10 |RS232 station number - 1 0~100 V| 1]2]314]5]6[7]8]9]10
P7-11.0 |RS232 baud rate bit/'s | 06 0~16 V| 1]2/3/4/5]6]7/8]9]10
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com

facto .
ttin o suit

. r . se

functional description unit Y . force

er valu | scope scope

oppo

rtuni
ty

paramet

~1 100: 300

01: 600

02: 1200

03: 2400

04: 4800

05: 9600

06: 19200

07: 38400

08: 57600

09: 115200

0A: 192000

0B: 256000

0C: 288000

0D: 384000

OE: 512000

OF: 576000

10: 768000

11: IM

12: 2M

13: 3M

14: 4M
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com
facto . ©
ramet settin o suit
RS functional description unit Y . force
er valu | scope scope
oppo
€
rtuni
ty
15: SM
16: 6M
RS232 stop bit
P7-11.2 |0:2 bits bit 2 0. 2 Vo | 1]2]314]5]6]7]8]9]10
2:1 position
RS232 parity bit
0: No validati
P7-11.3 | o AucaHon 2| o2 | v | 1pBMIs6TI8eI0
1: Odd parity
2: Parity check
P8-00 |Sampling Channel 1 - 0203 | O~ffff Vo | 1]2]3]4]5]6]7]8]9]10
P8-01 |Sampling Channel 2 - 0205 | O~ffff Vo | 1]2]314]5]6]7]8]9]10
P8-02 |Sampling Channel 3 - 0 O~ftff Vo | 12]314]5]6/7/8/9]10
P8-03 |Sampling Channel 4 - 0 O~ftff Vo | 12]314]5]6/7/8/9]10
P8-04 |Sampling Channel 5 - 0301 | O~ffff Vo | 1]2]3]4]5]6]7]8]9]10
P8-05 |Sampling Channel 6 - 0302 | O~ffff Vo | 1]2]3]4]5]6]7]8]9]10
P8-06 |Sampling Channel 7 - 0 O~ftff Vo | 12]314]5]6/7/8/9]10
P8-07 |Sampling Channel 8 - 0 O~ftff Vo | 12]314]5]6/7/8/9]10
P8-08 |Sampling Channel 9 - 1634 | O~ffff Vo | 1]2]3]4]5]6]7]8]9]10
P8-09 |Sampling channel 10 - 4452 | O~ffff Vo | 1]2]3]4]5]6]7]8]9]10
P8-10 |Sampling Channel 11 - 0 O~ftff Vo | 12]314]5]6/7/8/9]10
P8-11 |Sampling channel 12 - 0 O~ftff Vo | 12]314]5]6/7/8/9]10
P8-12 | Sampling channel 13 - 0502 | O~ftff V| 1]2]314]5]6[7]8]9]10
P8-13 |Sampling channel 14 - 0 O~fftf V| 1]2]314]5]6[7]8]9]10
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com
facto . ©
t settin o suit
arame
£ functional description unit Y . force
er valu | scope scope
oppo
e
rtuni
ty
P8-14 |Sampling channel 15 - 0 O~fftf V| 1]2]314]5]6[7]8]9]10
P8-15 |Sampling channel 16 - 0 O~fftf V| 1]2]314]5]6[7]8]9]10
sampling configuration
1: Manual sampling
2: Auto Sampling
3: Trigger Sampling
P8-16 |4: Enable sampling - 1 0~8 Vo | 1]2/3/4/5]6]7/8]9]10
5: Signal Sampling
6: Incorrect sampling
7: Positional sampling
8: Enable sampling
P8-17 |sampling interval - 36 | 1~65535 | v | 1]2]314/5/6/7|8|9]10
P8-18 |dwell time - 1024 | 0~65535 | « | 1]2]3]4/5/6]7|8]9]10
P8-19 |trigger channel - 0 O~ftff Vo | 1]2/3/4/5]6]7/8]9]10
P8-20 |Trigger threshold is 16 bits lower - 0 | 0~65535 | | 1]2]34]5/6/7|8|9]10
P8-21 | Trigger threshold is 16 bits higher - 0 | 0~65535 | ~ | 1]2|3/4]5]6]7|8]9]10
P8-22 |trigger slope - 0 | 0~65535 | | 1]2]3]4]5|6/7|8]9]10
P8-23 |Sampling ratio % 100 | 0~100 Vo | 1]2/314/5]6]7/8]9]10
Display content settings directly on the
panel when powered on
0: Power-up display bb
P8-25 |1: The power supply shows the speed - 0 0~2 A | 1]2[3]4/5|6/7|8|9]10
feedback of U0-00
2: Power-on display shows U0-07
torque feedback

Appendix 1.5 Function parameters of the U group of the driver rectifier module

U0-XX

functional description

unit

U0-00

busbar voltage
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U0-XX functional description unit
U0-01 |rectifier temperature °C
U0-02 |Enter the RMS value of the RS voltage \"
UO0-03 |Enter the RMS value of the ST voltage \"
U0-04 |Enter the RMS value of the TR voltage \"
U0-05 |Enter the RS phase °
U0-06 |Enter ST phase °
U0-07 |Enter TR phase °
UO0-08 |Enter the three-phase imbalance degree. %
UO0-09 |Enter the harmonic content of the RS voltage. %
UO-10 |Enter the ST voltage harmonic content percentage %
UO0-11 | Enter the harmonic content of the TR voltage. %
UO0-12 |Mean value of the RS voltage sampling channels -
UO0-13 |Mean value of ST voltage sampling channels -
U0-14 |Mean value of TR voltage sampling channels -
U1-00 |Current alarm code -
U1-01 |Current warning code -
U1-02 |SR voltage at alarm A"
U1-03 |ST voltage at the time of alarm A"
U1-04 |SR voltage at alarm \"
U1-05 |SR Phase at Alarm Occurrence °
U1-06 |ST Phase at Alarm Occurrence °
U1-07 |TR Phase at Alarm Occurrence °
U1-08 |bus voltage at the time of alarm A"
U1-09 |Rectifier temperature at the time of alarm °C
Ul-10 The time in seconds when the alarm was triggered (16-bit lower 16-bit).

- s
This is the cumulative count since the first power-on.
UL11 The time in seconds when the alarm was triggered (16-bit high). This is the
- s
cumulative count since the first power-on.
U1-12 | The number of runtime errors is calculated after this power-on -
U1-13 | The number of operation warnings is calculated after this power-on. -
Ul-14 |Total historical alarm count -
U1-15 |Total historical warnings -
Ul-16 |The first alarm code recently -
U1-17 |The second alarm code recently -
U1-18 |The third alarm code recently -
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U0-XX functional description unit
U1-19 |The 4th alarm code recently -
U1-20 |The 5th alarm code recently -
Ul-21 |The 6th alarm code recently -
Ul1-22 |The 7th alarm code recently -
U1-23 |The 8th alarm code recently -
U1-24 |The 9th alarm code recently -
U1-25 |The 10th alarm code recently -
Ul1-26 |The 11th alarm code recently -
U1-27 |The 12th alarm code recently -
U1-28 |The 13th alarm code recently -
U1-29 |The 14th alarm code recently -
U1-30 |The 15th alarm code recently -
Ul1-31 |The 16th alarm code recently -
U1-32 |First recent warning code -
U1-33 |Second recent warning code -
U1-34 | The third warning code recently -
U1-35 |The 4th warning code recently -
U1-36 |The 5th warning code recently -
U1-37 |The 6th warning code recently -
U1-38 |The 7th warning code recently -
U1-39 |The 8th warning code recently -
U1-40 |The 9th warning code recently -
U1-41 |The 10th recent warning code -
U1-42 |The 11th recent warning code -
U1-43 |The 12th recent warning code -
U1-44 |The 13th recent warning code -
U1-45 |The 14th recent warning code -
U1-46 |The 15th warning code -
U1-47 |The 16th warning code -
U2-00 |Power-up count -
U2-01 [series -
U2-02 |Model (16-bit) -
U2-03 |Model (16-bit) -
U2-04 |Production date: Year -
U2-05 |Production date: Month -
U2-06 |Production date: -
U2-07 |firmware version -
U2-08 |Hardware version -
U2-09 |Total runtime (from the first power-on) Ezz
U2-10 |Total runtime (from the first power-on) m%nute
minute
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U0-XX functional description unit
U2-11 | Total runtime (from the first power-on) Z:zzzg
U2-12 |Run time (from the last power-on) hour
hour
U2-13 |Run time (from the last power-on) m%nute
minute
U2-14 |Run time (from the last power-on) zzzzzz
U2-15 |average output power -
U2-16 |mean thermal power -
U2-17 |average capacitive power -
U2-18 | The motor's total operating position is at the lower level (x1). -
U2-19 | The motor's total operating position is at the high level x10000. -
U2-20 |Low bit of the drive serial number -
U2-21 |High bit of the drive serial number -
U2-22 |Firmware production date: Year -
U2-23 |Firmware production date: Month Day -
U2-24 |Firmware production date: hour and minute -
U2-25 |ModelLow -
U2-26 |ModelHigh -
U2-27 |Monitoring register -
U2-28 |Modellndex -
U2-29 |Panel version -
U2-30 |FPGA firmware version number -
U4-00 |SI1 input edge change calculation value -
U4-01 |SI2 input edge change calculation value -
U4-02 |SI3 input edge change calculation value -
U4-03 |SI4 input edge change calculation value -
U4-04 | SIS input edge change calculation value -
U4-05 |SI6 input edge change calculation value -
U4-06 |SI7 input edge change calculation value -
U4-07 |SIS8 input edge change calculation value -
U4-08 |SI9 input edge change calculation value -
U4-09 |SI10 input edge change calculation value -
U4-10 |Resonant Frequency Detected by Fast FFT Hz
U4-12 | Number of CAN slave devices -
U4-13 |CAN slave status -
Appendix 1.6 Rectifier module F group function parameters of the driver
FO-XX functional description unit
F0-00 |Clear alarm -
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F0-01 |Restore factory settings
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Appendix 2. List of object dictionaries

object dictionary area allocation

All objects are configured in the object dictionary of each group through a 16-bit index address

represented by a 4-digit hexadecimal.
The object dictionaries for CoE (CANopen over EtherCAT) specified in CiA402 and the DM6C series

are defined as follows:

CiA402 object dictionary

Object Dictionary of DM6C Series

index of matrix content index of matrix content
Data Type Area
0000h ~ OFFFh Data Type Area 0000h ~ OFFFh
L COE communication area
1000h ~ 1FFFh COE communication area 1000h ~ 1FFFh
servo parameter area
2000h ~ 2FFFh
continue to have
3000h ~ 3FFFh
Manufacturer Custom
2000h ~ 5FFFh . )
Region continue to have
4000h ~ 4FFFh
continue to have
5000h ~ 5FFFh
Drive Profile Area
6000h ~ 6FFFh
6000h ~ 9FFFh Profile region -
continue to have
7000h ~ 9FFFh
. continue to have
A000h ~ FFFFh continue to have A000h ~ FFFFh

Appendix 2.1 COE Communication Range (0x1000-0x1FFF)

index
of [subindex name unit data area data type | sign | PDO
matrix
1000h | 00h |device type - | 0~429496795 u32 RO | NO
1001h | O00h |error register type of alarm - 0~65535 ule RO | NO
1008h | 00h |Device name - - - RO | NO
1009h | 00h |Hardware version - - - RO | NO
100Ah| O00h |Software version - - - RO | NO
00h |[Identity factory information - - - RO | -
01h |vendor ID Supplier ID - 0~255 U8 RO | NO
1018 | 02h |product code - 0~429496795 U32 RO | NO
03h [Revision Version Number - | 0~429496795 u32 RO | NO
04h  |Serial number - | 0~429496795 u32 RO | NO
1600h | 00h |Ist RxPDO mapping - 0~24 Us RW | NO
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index
of [subindex name unit data area data type | sign | PDO
matrix
Enter the number of mapping objects
supported by RxPDO1
01h [First mapping object - | 0~4294967295 u32 RW | NO
02h  [Second mapping object - | 0~4294967295 u32 RW | NO
03h |Third mapping object - | 0~4294967295 u32 RW | NO
- | 0~4294967295 u32 RW | NO
18h  [The twenty-fourth mapping object - | 0~4294967295 u32 RW | NO
2nd RxPDO mapping
00h [The number of mapping objects - 0~24 U8 RW | NO
supported by RxPDO2
01h [First mapping object - | 0~4294967295 u32 RW | NO
1601h | 02h |Second mapping object - 10~4294967295| U32 |RW | NO
03h  [Third mapping object - | 0~4294967295 u32 RW | NO
- | 0~4294967295 u32 RW | NO
18h  [The twenty-fourth mapping object - | 0~4294967295 u32 RW | NO
3rd RxPDO mapping
00h [The number of mapping objects - 0~24 U8 RW | NO
supported by RxPDO3
01h |First mapping object - | 0~4294967295 u32 RW | NO
1602h | 02h |Second mapping object - | 0~4294967295| U32 |RW | NO
03h  [Third mapping object - | 0~4294967295 u32 RW | NO
- | 0~4294967295 u32 RW | NO
18h  [The twenty-fourth mapping object - | 0~4294967295 u32 RW | NO
4th RxPDO mapping
00h |[The number of mapping objects - 0~24 U8 RW | NO
supported by RxPDO4
01h |First mapping object - | 0~4294967295 u32 RW | NO
1603h | 02h |Second mapping object - | 0~4294967295| U32 |RW | NO
03h |Third mapping object - | 0~4294967295 u32 RW | NO
- | 0~4294967295 u32 RW | NO
18h  [The twenty-fourth mapping object - | 0~4294967295 u32 RW | NO
1st TXPDO mapping
00h [Number of objects supported by - 0~24 U8 RW | NO
TxPDO1
01h [First mapping object - | 0~4294967295 u32 RW | NO
1A00h| 02h |Second mapping object - 1 0~4294967295| U32 |RW | NO
03h |Third mapping object - | 0~4294967295 u32 RW | NO
- | 0~4294967295 u32 RW | NO
18h  [The twenty-fourth mapping object - | 0~4294967295 u32 RW | NO
2nd TxPDO mapping
00h  [Number of mapped objects supported | - 0~24 Us RW | NO
by TxPDO2
1AOTh| 01h |First mapping object - | 0~4294967295| U32 |RW | NO
02h  [Second mapping object - | 0~4294967295 u32 RW | NO
03h |Third mapping object - | 0~4294967295 u32 RW | NO
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index
of [subindex name unit data area data type | sign | PDO
matrix
- | 0~4294967295 U32 RW | NO
18h  [The twenty-fourth mapping object - | 0~4294967295 u32 RW | NO
3rd TxPDO mapping
00h [Number of mapped objects supported | - 0~24 U8 RW | NO
by TxPDO3
01h [First mapping object - | 0~4294967295 u32 RW | NO
1A02h| 02h |Second mapping object - | 0~4294967295| U32 |RW | NO
03h |Third mapping object - | 0~4294967295 u32 RW | NO
- | 0~4294967295 u32 RW | NO
18h  [The twenty-fourth mapping object - | 0~4294967295 u32 RW | NO
4th TxPDO mapping
00h [Number of mapped objects supported | - 0~24 U8 RW | NO
by TxPDO3
01h [First mapping object - | 0~4294967295 u32 RW | NO
1AO3h|  02h |Second mapping object - 1 0~4294967295| U32 |RW | NO
03h  [Third mapping object - | 0~4294967295 u32 RW | NO
- | 0~4294967295 u32 RW | NO
18h  [The twenty-fourth mapping object - | 0~4294967295 u32 RW | NO
00h g{)ﬁﬁﬁ%ﬁiﬁ‘;‘;ﬂumcaﬁon wpe | 0~255 U8 | RO | NO
01h  [Sub index of matrix 001 - 0~4 Us RO | NO
1C00R ™ 021y [Sub index of matrix 002 i 0-4 U8 | RO | NO
03h  [Sub index of matrix 003 - 0~4 U8 RO | NO
04h |Sub index of matrix 004 - 0~4 U8 RO | NO
00 [RXPDO assigns the RxPDO . 0~4 Us  |[RW| NO
0lh |Subindex 1 - | 1600h~1603h Ul6 RW | NO
ICI2h 1 0oh  [Subindex 2 - | 1600n~1603h | U16 |RW | NO
03h |Subindex 3 - | 1600h~1603h Ul6 RW | NO
04h |Subindex 4 - | 1600h~1603h ul6 RW | NO
00h :"lylifclztoiois.signs the TxPDO i 0-d Us rRwW | NO
01h |Subindex 1 - | 1A00h~1A03h ul6 RW | NO
ICI3h T 0oh  [Subindex 2 - | 1a00n~1403n| Ule |[RW|NO
03h [Subindex 3 - | 1A00Oh~1A03h Ul16 RW | NO
04h |Subindex 4 - | 1A00h~1A03h ul6 RW | NO
00h Sync manager 2 synchronization ) 0~20h Us rO | NO
Sync Management Channel 2
01h  [Number of sub-objects - 0~65535 ule RW | NO
1C39h 02h |Sync mode ns | 0~4294967295 u32 RW | NO
03h |Cycle time ns | 0~4294967295 u32 RW | NO
04h  |Shift time - 0~65535 Ul16 RO | NO
osh | Yne modes supported ns | 0~4294967295| U32 | RO | NO

Set supported sync types
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index
of [subindex name unit data area data type | sign | PDO
matrix
ogh | 1nimum cyele tme ns |0~4294967295 | U32 | RO | NO
Minimum communication cycle
Calc and copy time
08h [From SM2 event and SYNCO event to| ns 0~65535 ule RO | NO
ESC read completion time
09h |[Command (not supported) ns | 0~4294967295 u32 RO | NO
0Ah |Delay time (not supported) - | 0~4294967295 u32 RO | NO
Sync0 cycle time
The value in register 09 A0h of the
0Bh |ESC is set to DC SYNCO - 0~65535 ul16 RO | NO
(1C32h-01h=02h). For other DC
SYNCO values, the value is set to 0.
oCh Cycle time is too short (not ) 065535 Ul6 roO | NO
supported)
0Dh |SM event missed (not supported) - 0~65535 uUle6 RO | NO
OEh |Shift time is too short (not supported) | - 0~65535 uUle6 RW | NO
20h [RxPDO toggle failed (not supported) | - 0~1 BOOL | RO | NO
00h Sync manager 3 synchronization ) 0~20h Us RO | NO
Sync Management Channel 3
01h [Number of sub-objects - 0~65535 ule RW | NO
02h  [Sync mode ns | 0~4294967295 u32 RW | NO
03h [Cycle time ns | 0~4294967295 u32 RW | NO
04h  |Shift time - 0~65535 ul6 RO | NO
osp [>ynemodes supported ns | 0~4294967295| U32 | RO | NO
Set supported sync types
Ogh | Hinimum cycle time ns | 0~4294967295 | U32 | RO | NO
Minimum communication cycle
Calc and copy time
08h [From SM2 event and SYNCO event to| ns 0~65535 uUlé6 RO | NO
1C33h ESC read completion time
0%h |Command (not supported) ns | 0~4294967295 uU32 RO | NO
0Ah |Delay time (not supported) - | 0~4294967295 u32 RO | NO
Sync0 cycle time
The value in register 09 A0h of the
0Bh [ESC is set to DC SYNCO - 0~65535 Ul16 RO | NO
(1C32h-01h=02h). For other DC
SYNCO values, the value is set to 0.
oCh Cycle time is too short (not ] 065535 Ul6 RO NO
supported)
0Dh |SM event missed (not supported) - 0~65535 ule RO | NO
OEh |Shift time is too short (not supported) | - 0~65535 ule RW | NO
20h [RxPDO toggle failed (not supported) | - 0~1 BOOL | RO | NO
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Appendix 2.2 Servo parameter range

index of . index of .
. subindex name . subindex name
matrix matrix
2000h 00h P0-00 2500h 00h P5-00
2001h 00h P0-01 2501h 00h P5-01
2002h 00h P0-02 2502h 00h P5-02
2003h 00h P0-03 2503h 00h P5-03
205Fh 00h P0-95 2547h 00h P5-71
2100h 00h P1-00 2700h 00h P7-00
2101h 00h P1-01 2701h 00h P7-01
2102h 00h P1-02 2702h 00h P7-02
2103h 00h P1-03 2703h 00h P7-03
214Ah 00h P1-74 2715h 00h P7-21
2200h 00h P2-00 2800h 00h P8-00
2201h 00h P2-01 2801h 00h P8-01
2202h 00h P2-02 2802h 00h P8-02
2203h 00h P2-03 2803h 00h P8-03
2263h 00h P2-99 281Ah 00h P8-26
2300h 00h P3-00
2301h 00h P3-01
1nde)f of subindex name
matrix
2302h 00h P3-02
2303h 00h P3-03
232Eh 00h P3-46
Appendix 2.3 Profile region (0x6000~0x6FFF)
son
index data
of |index name unit data area esign PDO
matrix| of typ
matrix
6007h | 00nh Abort connection option ) 03 16 lRWl NO
code
603Fh| 00h |Error Code - 0~65535 U16/RO [TxPDO
6040h| 00h |Control word - 0~65535 U16RWRxPDO
6041h| OOh |Status word - 0~65535 U16/RO [TxPDO
Quickstop option code
605Ah| 00h |Quick shutdown mode - 0~7 116 RW| NO
selection

501




DMBG6C Series Servo Driver User Manual

son
index T
of |index name unit data area . sign| PDO
matrix| of typ
matrix|

605Bh| 00n |Shutdown option code ] 0~1 116[RW| NO
Shut-down option code
Disable the operation

605Ch| 00h |option code to pause the - 0~1 16 RW| NO
shutdown mode selection

605Dh| oo [Halt option code ) 13 116[RW| NO
Pause option code
Fault reaction option code

605Eh| 00h |failure mode and effect - 0~2 116 RW| NO
code

6060h | oo [Modes of operation - -128~127 18 [RW[RxPDO
mode control word
Modes of operation

6061h| 00h i/l[sopdl:iomml word - -128~127 I8 |RO|[TxPDO
display
Position demand value instruct

6062h| 00h |[PUU] Position znrl‘ic 2147483648~2147483647|132 |RO [TXxPDO
instruction

6063h| 00h ‘ti“e‘;fiug‘;c‘l‘(“emal POSIION |y coder unit |-2147483648~2147483647| 132 | RO|[TXxPDO

6064h| oon [Position actual value ISIUCE | > 1 47483648~2147483647| 132 |RO [TxPDO
position feedback unit
Following error window instruct

6065h| 00h |Excessive position unit 0~4294967295 U32|RW|RxPDO
deviation threshold

6066h| 00h Eﬂlﬁﬁﬁi:ﬁor time out 1ms 0~65535 U16[RW[RxPDO
Position windows instruct

6067h| 00h |Location reaches the unit 0~4294967295 U32RWRxPDO
threshold
Position window

6068h| 00h |Time to reach the position Ims 0~65535 U16|RW|RxPDO
threshold
Velocity demand value instruct

606Bh| 00h 7 . . -2147483648~2147483647|132 |RO |[TxPDO
velocity instruction unit /s

606Ch| oon [ctual velocity value; ISLUCE | > 1 47483648~2147483647| 132 |RO [TxPDO
speed feedback unit /s
Velocity window instruct

606Dh| 00h |Speed reaches the unit 0~4294967295 U32|RW|RxPDO
threshold

606Eh| 0oh |V Clocity window time 1ms 0~65535 U16RW[RxPDO
speed to window time

606Fh| 00h [Velocity threshold ‘nlslgi‘i"t 0~4294967295 U32[RW|[RxPDO

6070h| 00h \s’;é‘;zlg’lrgﬁjﬂi;me 1ms 0~65535 U16[RW[RXPDO

6071h| 00h |target torque 0.10% -32768~32767 116 RWRxPDO

6072h | 00h |Maximum torque 0.10% 0~65535 U16|RW|RxPDO

6073h| 00h [Maximum current 0.10% 0~65535 U16/|RO| NO

6074h | 00h |Torque demand value 0.10% -32768~32767 116 |RO TxPDO
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son
index T
of |index name unit data area sign| PDO
matrix| of e
matrix
torque command
6075h| 00h Iﬁdaiz‘gcrztrigni‘fgﬁz o ImA 0~4294967295 U32|RO TXPDO
6076h| 00h X(‘)’tt(‘)’rr rr:tt:g ttgrr(‘lll‘ll: Mn-m 0~4294967295 U32|RO TXPDO
6077h| 00h ?g:giletggggaglue | 0.10% -32768~32767 116|RO|TxPDO
6078h | 00h gEgZE: szzi 53132 0.10% -32768~32767 116|RO|TxPDO
6079h | 00h Ei&:iggg: voltage mv 0~4294967295  |U32|RO|TxPDO
607Ah| 00h [Target position mlsltnrii“ -2147483648~2147483647|132 RW[RxPDO
Position range limit -
Number of entries
00h Number of subindexes ) 2 U8|RO| NO
Min position range limit instruct
607Bh| 01h |Minimum p()siti()n range unit -2147483648~2147483647(132 RWRxPDO
limit
Max position range limit instruct
02h Maximum location range unit -2147483648~2147483647|132 |[RW|RxPDO
limit
607Ch Home Offset Origin ISUUCt | 51 47483648~2147483647| 132 [RW[RXxPDO
Offset unit
Software absolute position limit -
Number of entries
00h Number of subindexes ) 2 U8|RO| NO
607Dh| o, |Min position limit INSUUCt | 51 47483648~2147483647 132 [RW[RXPDO
Minimum position limit unit
02h [Max position limit IMStuct | 5 1 47483648~2147483647| 132 [RW|[RxPDO
Maximum location limit unit
607Eh| 00h iﬁ:ﬂg instruction ] 0~255 U8 [RW| NO
607Fh| oon [Max Profile velocity instruct 0~4294967295  |U32[RW|[RxPDO
maximum outline velocity unit /s
6080h | 00h X:;‘inggisgfjfspee q t/min 0~4294967295 U32/[RW[RxPDO
6081h| oon |Frofile velocity mnstruct 0~4294967295 U32[RW|[RXxPDO
Contour speed unit /s
6082h| 00h |End velocity Command unit/s 0~4294967295 U32|RW|RxPDO
: instruction
6083h | oop |Frofile acceleration ) 0~4294967295 U32/[RW[RxPDO
contour acceleration units/s?2
: instruction
6084h| oon [Profile deceleration . 0~4294967295  [U32[RW|[RxPDO
contour deceleration units/s?
: : instruction
6085h | 00n |Quick stop deceleration o 0~4294967295  |[U32[RW|RXPDO
rapid deceleration units/s
6086h | oo |Motion profile type - -32768~32767 116 RW[RxPDO

Location trajectory

503




DMBG6C Series Servo Driver User Manual

son
index T
of |index name unit data area . sign| PDO
matrix| of typ
matrix
planning type
6087h | 00h |Torque slope 0.1%/S 0~4294967295 U32|RW|RxPDO
6088h | 0oh [Lorque profile type - 0-65535 116|[RW[RxPDO
Torque planning type
Position encoder
i resolution i i | i
Position encoder
resolution
00h Number of entries i ) us ROl NO
60SFh subindex
01h |Sub index of matrix 001 pulse 1~4294967295 U32|RO| NO
r ( any
02h |Sub index of matrix 002 |[POVeI-generating 1~4294967295 U32|{RO| NO
or power-driven
machine )
- |gear ratio setting - - - - -
Indicates the 6091h
00h ) - 2 U8 |RO| NO
sub-index number
r ( an
6091h (any .
0lh |motor rotation number [P o ecnerating 1~4294967295 U32[RW| NO
or power-driven
machine )
02h |rotation number r ( axle ) 1~4294967295 U32RW| NO
- |Feed constant settings - - - - -
00h Indlgates the 6092h i ) us ROl NO
sub-index number
6092h 5
01h |Set the Feed value ‘“lsltnri‘i“ 1~4294967295  |U32RW| NO
02h |rotation number r ( axle ) 1~4294967295 U32RW| NO
6093h| 00h |Position factor No supported
6098h| 00h |homing method - | -128~127 | 18 [RW|[RxPDO
homing speed -
6099h 00h [Number of entries - 2 U8 |RO| NO
01h [Sub index of matrix 001 |Command unit/s 0~4294967295 U32RWRxPDO
02h [Sub index of matrix 002 |Command unit/s 0~4294967295 U32RWRxPDO
609Ah| 0oh |Hloming acceleration - 0~4294967295  |U32RW[RxPDO
return to zero acceleration
60A3h| - [Profile jerk use
00h [Profile jerk Not rted
60A4h| 01h |Sub index of matrix 001 Of supporte
02h [Sub index of matrix 002
60BOh| 00h |Position offset
60B1h| 00h |Velocity offset Not supported
60B2h| 00h |Torque offset
60Bsh| 0oh |10uch probe function - 0~65535 U16/RW|RxPDO
probe function
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index
of
matrix

son

index
of
matrix|

name

unit

data area

data
type

sign

PDO

60BSh

00h

Touch probe status
probe state

0~65535

Ule6

RO

TxPDO

60BAh

00h

Touch probe posl1 pos
value

Probe 1 rising edge
position value

instruct
unit

-2147483648~2147483647

132

RO

TxPDO

60BBh

00h

Touch probe pos1 neg
value

Probe 1 rising edge
position value

instruct
unit

-2147483648~2147483647

132

RO

TxPDO

60BCh

00h

Touch probe pos2 pos
value

Probe 2 rising edge
position value

instruct
unit

-2147483648~2147483647

132

RO

TxPDO

60BDh

00h

Touch probe pos2 neg
value

Probe 2 rising edge
position value

instruct
unit

-2147483648~2147483647

132

RO

TxPDO

60COh

Interpolation sub mode
select

60C1h

Interpolation data record

00h

Number of entries

01h

Sub index of matrix 001

02h

Sub index of matrix 002

No supported

60C2h

Interpolation time period

00h

Number of entries

2

Ug

RO

TxPDO

01h

Sub index of matrix 001

0~4294967295

U32

RW

TxPDO

02h

Sub index of matrix 002

0~4294967295

U32

RW

TxPDO

60C5h

Max acceleration
maximal acceleration

instruction

units/s?2

0~4294967295

u32

RW

RxPDO

60C6h

Max deceleration
maximum deceleration

instruction

units/s?

0~4294967295

U32

RW

RxPDO

60EOh

00h

Positive torque limited
positive torque limit

No supported

60E1h

00h

Negtive torque limited
reverse torque limit

No supported

60E3h

Supported Homing method

TxPDO

00h

Number of entries
Number of subindexes

1~254

Us

RO

TxPDO

01h

1st supported Homing
method

Original method 1
supported

0~32767

Ule6

RO

TxPDO

20h

32nd supported Homing
method

The restore method
supports 32 restore
methods

0~32767

uUl6

RO

TxPDO

60F2h

00h

Positioning option code

0~32767

Ul16

RW

RxPDO
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son
fndlers . . data| .
of |index name unit data area sign| PDO
matrix | of type
matrix

Location options code
60F4n| oop | Osition deviation of the ISt 5 147483648~2147483647 132 [RO|TXPDO

actual value of the error unit

After the error, the actual
60FAh| 00h ([value of the internal Command unit/s [-2147483648~2147483647|132 |RO |[TxPDO

instruction speed
60FCh| ooh |Fosition demand value pulse 12147483648~2147483647|132 | RO [TxPDO

position mstruction
60FDh| 00h [Digital inputs Digital inputs

- |Digital outputs
00h |Number of entries
60FER 01h |Physical outputs No supported
02h |Bit mask

60FFh| 00h [Target velocity C"lﬁg‘;‘“d 0~4294967295 U32[RW|[RxPDO
6502h | oon [Supported drive modes - 0~4294967295 U32|RO [TxPDO

Supported drive mode

(D

® The object dictionaries 607Bh (Position Range Limited) and 607Dh (Softward
Position Limited) have default values: Min range limited: -2147483648; Max
range limited: 2147483647.
This parameter modification does not work.

6086h (Motion Profile Type)

Parameter 0: Step type 1: Slope type

This parameter applies only to HM mode. It is the slope type used directly in the

trajectory planning of PP and PV modes.

In CSP and CSV modes, this parameter is unnecessary, as trajectory planning is

handled by the master station.

6088h (Torque profile type)

Parameter 0: Step type 1: Slope type
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Appendix 3. Glossary

the full name description
abbreviated
form of a
name
EtherCAT Ethernet for Control Automation The Communication Function of Ethernet for
Technology Automation Control Technology
COE CANopen Over EtherCAT CAN Application Protocol Based on
EtherCAT
FMMU Fieldbus Memory Management Unit fieldbus memory management unit
SM Sync Manager Sync Manager
PP Profile position Internal Location Control Mode
pv Profile velocity Internal speed control mode
tq Torque profile internal torque control mode
csp Cyclic synchronous position mode cyclic position control mode
hm Homing mode origin reset position control mode
csv Cyclic synchronous velocity mode cyclic speed control mode
cst Cyclic synchronous torque mode cyclic torque control mode
DC Distributed Clock distributed clock
) . A service data object for transmitting
SDO Service Data Object .. .
non-periodic communication data
) Process data object for transmitting periodic
PDO Process Data Object L
communication data
TxPDO - PDO from slave to master
RxPDO - PDO from master to slave
ESM EtherCAT State Machine EtherCAT state machine
ESC EtherCAT Salve Controller station controller
Physical layer device that converts data | A physical layer device that converts data
PHY from the Ethernet controller to electric | from Ethernet controllers into electrical or
or optical signals. optical signals.
Process Data Interface or Physical )
PDI ) process data interface
Device Interface
A programmable read-only memory for
EEPROM Electrically Erasable Programmable non-volatile storage of ESC configuration
Read Only Memory and device descriptions. Connected to the
ESI interface.
EtherCAT Slave Information, stored in
ESI ESI EEPROM (formerly known as EtherCAT data is stored in the ESI EEPROM
(formerly known as SII).
SII)
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Manual update log

Information about the revision of the data is recorded together with the data number in the lower right

corner of the cover of the data.

order
number

Document ID

chapters
and
sections

Update content

1

SM6 01 20250407 1.0

The first edition of the manual was published.

2

SM6 01 20250416 1.0.1

Change the content of section 1.1.4.

SM6 01 20250612 1.1

1. New models (45/55/75kW) with detailed
specifications, performance parameters, electrical
standards, and dimensional diagrams.

2. Update servo motor model, parts description, and
shaft radial load specifications.

3. The instructions for optimizing motor installation
and environmental conditions.
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