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Preface

Thank you very much for using our low-voltage series products.

Incorrect operation and improper use of this product may lead to accidents and shorten the product's
lifespan. To ensure long-term and safe use of this product, please read this manual carefully before use.
Our company reserves the right to change the contents of this manual without notice.

Company names and product names mentioned in this manual are generally registered trademarks or
trademarks of their respective companies.

Please keep this manual properly. Make sure to deliver this manual to the end user.
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Safety Precautions for Safe Use

To ensure the safe and correct use of this product, please read the "Safety Precautions for Safe Use" and

the main text thoroughly before use, and fully understand the contents.

Symbol Explanation

The safety-related warnings provided here are important. Please be sure to follow them diligently.

Indicates that incorrect operation may result in death or serious injury.
Warning
Indicates that incorrect operation may result in injury or property damage.
Caution
. Indicates measures that should be taken or avoided to prevent malfunction,
Warning

Usage Restrictions

This product is not recommended for the following applications. If necessary, please consult with our

company in advance.

‘Aerospace equipment - Aircraft equipment - Nuclear equipment - Vacuum equipment
- Automotive equipment - Gaming facilities - Equipment directly affecting the human body
- Household equipment and appliances - Equipment intended for transporting people

- Equipment for special environments
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Precautions for Using Actuators

® Usage Precautions

Caution

Use Only Within the Specified Operating Environment

The actuator is designed for indoor use. Please follow the conditions below:

Operating temperature:

-10 to 55°C (standard grease)

-30 to 55°C (low-temperature grease)

Storage temperature:

-20 to 80°C(standard grease)

-40to 80°C (low-temperature grease)

Ambient humidity: 20-80% RH (non-condensing)

Vibration: 25 m/s2 or below Avoid exposure to water, oil, or similar liquids.

Ensure no corrosive or explosive gases are present.

Install the Actuator Using the Specified Methods

Follow the technical documentation to properly align the actuator with the driven
mechanical components.

Any misalignment of the center axis may cause vibration or damage to the output
shaft.

® Usage Precautions

Caution

Safety Precautions

Do not exceed the allowable torque.

Do not apply torque beyond the maximum rated torque.

Do not mount a robotic arm or any structure directly onto the output shaft.
Collisions or impact on the arm may result in loss of control of the output shaft.
Do not plug the actuator directly into a power outlet.

Without the dedicated driver, the actuator will not operate.

Directly connecting it to commercial AC power will damage the actuator and
may cause a fire.

Do not strike or hit the actuator.
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® Since the actuator is directly connected to the encoder, impacts from tools such
as wooden hammers may damage the encoder.

Encoder failure can lead to loss of control of the actuator.
Do not pull or apply excessive force to the cables.

® Doing so may damage the connectors and result in actuator malfunction or loss
of control.

® Precautions for Free-Running Operation (No Load)

® The joint can generate heat even when operating without load. If the module
has not yet been installed in its intended structure, the lack of heat dissipation
may cause the temperature to rise gradually until thermal protection is triggered.
Please test with caution.

® Overheating under high-speed continuous free-running conditions does not
indicate a module malfunction.

® Once properly installed, the module will dissipate heat normally, and no
additional cooling components are required.

® Precautions Against Metal Chip Intrusion

® Before installation, thoroughly clean the mounting surfaces and ensure the
working environment is free of metal chips. Common sources include:

® Metal shavings produced during screw tightening or removal during robot
installation
Burrs or chips from machining component mating surfaces
Copper wire fragments generated during cable assembly

® During installation and wiring, ensure that no metal chips fall into the electrical
interface gaps on the rear cover of the joint (including CAN, EtherCAT, RS485,
IO, multi-turn battery interface, power interface, and their respective openings).

® Also ensure no chips fall into the through-holes or the hollow shaft area (where
the output-side encoder disk is installed). Otherwise, communication failures or

electrical faults may occur.

® Do Not Connect or Disconnect the Power Cable While Energized

® Make sure the Power LED indicator is completely off before performing any
wiring or inspection.

® Do Not Connect or Disconnect CAN or EtherCAT Cables While Energized

® When the master controller and the joint are not connected, the CAN_GND or

EtherCAT_GND levels may differ.

e The instantaneous voltage difference when connecting the cables may damage
the CAN or EtherCAT GND interface.
Note:

® The above “ hot-plugging “ conditions include plugging or unplugging cables
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while the device, joint, control card, or other relevant equipment is powered on.

Disposal Instructions

Please dispose of this product in accordance with industrial waste disposal
standards.

When discarding the product, disassemble it as much as possible.Components
. with material markings should be sorted according to their labels and disposed of
Caution following the appropriate industrial waste regulations.
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Chapter 1 Overview

The low-voltage series comprises servo rotary modules that deliver high torque and precise rotational
movements. These modules are composed of FHG-type reducers, motors, and encoders, available in
models ranging from 70 to 170.

These products are widely used in the following fields:CNC machine tools,Laser
processing,Electronics and semiconductors,Factory automation,Medical devices,Robotics,Logistics
automation,Solar photovoltaic systems,LED equipment, Testing devices,Printing machinery,Precision
measuring instruments,Aerospace equipment,Aircraft-related applications,FPD (Flat Panel Display)

manufacturing equipment. Advantages:

Power Supply Voltage

® DC48V

Excellent Environmental Adaptability

® |P54 protection rating

® Compliance with neutral salt spray requirements

Operating temperature

® Standard grease: -10to 55° C: 0~40 C

® |ow-temperature grease: -30 to 55° C

Storage Temperature:

® Standard grease: -20t0 80° C

® Low-temperature grease: -40 to 80° C

® Alternating damp heat

Highly Integrated Product Design

® Combines harmonic reducer, motor, encoder, and driver

® Extra-large hollow hole for easy wiring, piping, and laser routing
® Flange mounting structure

Outstanding Product Performance

® More than 20% torque increase in the same volume

® Excellent dynamic performance with very low noise and vibration
® Maintenance-free throughout the entire usage period
°

Ultra-high product precision
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Chapter 2 Model Naming Rules

Naming Rule

L+70+1+C*080+B+F« XXX

(#Client Code Serial Number

(7)Cable Outlet Mode

(©With or Without Brake

(5)Reduction Ratio

(@)Communication Protocol

(3)Structure of Rotary Actuator

(2)0uter Diameter of Installation
Dimension Corresponding to the Joint

(DType of Rotary Actuator
Rule Description:
@ Joint module Type:
L:Low voltage
@ Joint mounting Outer Diameter :
52: Joint 52 62: Joint 62 70: Joint 70 80: Joint 80
90: Joint 90 110: Joint 110 142: Joint 142 170: Joint 170

® Module structure:

driver with brake) built-in driver with brake)

I:Low voltage | joint (Dual encoder, built-in T:Low voltage T joint (Dual encoder,

@ Communication Protocol:

C:CANopen F:CAN FD E: EtherCAT
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® Ratio:
030: 31:1 050: 51:1 080: 81:1
100: 101:1 120: 121:1 160: 161:1
© Brake:
B : With Brake F : Without Brake

@ Cable outlet type:

F: End-face cable exit

Customer and Serial number:

XXXX: Customised products only

Module Parameters

The performance specifications of the low-voltage series modules are as follows:

Model L52|
Reduction Ratio 51 101
Input Voltage Y 48 (£10%)
N -m 11.5 17.5
Maximum Torque
kgf -m 1.17 1.79
Permissible N -m 3.5 6.2
Continuous Torque kgf -m 0.36 0.63
N -m 5.8 7.7
Peak Starting Torque
kgf -m 0.59 0.79
Maximum Speed r/min 117.6 59.4
Rated Speed r/min 78.4 39.6
N -m/A 0.035 0.035
Torque Constant
kgf -m/A 0.0035 0.0035
Maximum Current A 3.29 2.20
Permissible
A 1.98 1.77
Continuous Current
Back EMF Constant V/Krpm 4.61
Phase Resistance(20°C) Q 0.62
Phase Inductance mH 0.32
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Moment of | GD%4 kg ‘-mm? 12.5
Inertia J kgf -cm -s? 12.5*10"-4

Repeatability*" Arc-sec 20

Positioning Accuracy*? Arc-sec 60

Bus Communication

Protocol

CANopen/CAN FD

Encoder Resolution

Single-turn Detector

17bit (131072pulses per revolution)

Multi-turn Detector

16bit (-32768~32767turns)

Output Shaft Pulses per
6684672 13238272
Resolution Revolution
Mass kg 0.55KG

Ambient Conditions

Operating Temperature:Standard grease: -10 to 55°C;
Low-temperature grease: -30 to 55°C
Storage Temperature:Standard grease: -20 to 80°C
Low-temperature grease: -40 to 80°C
Operating/Storage Humidity: 20-80% RH (non-condensing)
Vibration Resistance: 25m/s?(Frequency: 10~400Hz)
Shock Resistance: 300m/s?

No dust, metal powder, corrosive gases, flammable gases, or oil mist

Indoor use, avoid direct sun light Altitude below 1000m

Design Life (H)

10000

Motor Insulation

Insulation Resistance: Above 500 M Q
Withstand Voltage: AC1500 V /1 min
Insulation Class : Class F (155 °C)

Installation Direction

Can be installed in a Il direct ions

Protection Level

Totally enclosed, self-cooling type (IP54)

Model L62I
Reduction Ratio 51 101
Input Voltage \Y 48 (£10%)
N -m 17 25
Maximum Torque
kgf -m 1.73 2.55
Permissible N -m 5.5 8.9
Continuous Torque kgf ‘m 0.56 0.91
N -m 8.3 11
Peak Starting Torque
kgf -m 0.85 1.12
Maximum Speed r/min 117.6 59.4
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Rated Speed r/min 98 49.5
N -m/A 0.044 0. 044
Torque Constant
kgf -m/A 0. 0045 0. 0045
Maximum Current A 3. 68 2.46
Permissible
A 2.44 1.99
Continuous Current
Back EMF Constant V/Krpm 5.43
Phase Resistance(20°C) Q 0.53
Phase Inductance mH 0.23
Moment of GD?%4 kg ‘mm? 15.5
Inertia J kgf -cm -s2 15.5%10"-4
Repeatability*" Arc-sec 20
Positioning Accuracy*? Arc-sec 60

Bus Communication

Protocol

CANopen/CAN FD

Encoder Resolution

Single-turn Detector

17bit (131072pulses per revolution)

Multi-turn Detector

16bit (-32768~32767turns)

Output Shaft Pulses per
6684672 13238272
Resolution Revolution
Mass kg 0.63KG

Ambient Conditions

Operating Temperature:Standard grease: -10 to 55°C;
Low-temperature grease: -30 to 55°C
Storage Temperature:Standard grease: -20 to 80°C
Low-temperature grease: -40 to 80°C
Operating/Storage Humidity: 20-80% RH (non-condensing)
Vibration Resistance: 25m/s?(Frequency: 10~400Hz)
Shock Resistance: 300m/s?
No dust, metal powder, corrosive gases, flammable gases, or oil mist

Indoor use, avoid direct sun light Altitude below 1000m

Design Life (H)

10000

Motor Insulation

Insulation Resistance: Above 500 M Q
Withstand Voltage: AC1500 V /1 min
Insulation Class : Class F (155 °C)

Installation Direction

Can be installed in a Il direct ions

Protection Level

Totally enclosed, self-cooling type (IP54)
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Model L70lI
Reduction Ratio 51 81 101
Input Voltage \Y 48 (£10%)
N -m 46 61 70
Maximum Torque
kgf -m 4.69 6.22 7.14
Permissible N-m 9 14 14
Continuous Torque kgf ‘m 0.92 1.43 1.43
N -m 23 30 36
Peak Starting Torque
kgf -m 2.35 3.06 3.67
Maximum Speed r/min 107.8 67.9 54.5
Rated Speed r/min 58.8 37.0 29.7
N -m/A 0.08 0.08 0.08
Torque Constant
kgf -m/A 0.0082 0.0082 0.0082
Maximum Current A 8.25 6.77 6.52
Permissible
A 3.23 3.16 2.53
Continuous Current
Back EMF Constant V/Krpm 6.15
Phase Resistance(20°C) Q 0.39
Phase Inductance mH 0.3
Moment of GD?%4 kg -mm? 37.6
Inertia J kgf -cm -s? 37.6*10"-4
Repeatability*’ Arc-sec 20
Positioning Accuracy*? Arc-sec 60
Bus Communication
/ CANopen/CAN FD/EtherCAT
Protocol
Single-turn Detector 17bit (131072pulses per revolution)
Encoder Resolution
Multi-turn Detector 16bit (-32768~32767turns)
Output Shaft Pulses per
6684672 10616832 13238272
Resolution Revolution
Mass kg 1.0KG

Operating Temperature:Standard grease: -10 to 55° C;

Ambient Conditions

Low-temperature grease: -30 to 55° C
Storage Temperature:Standard grease: -20 to 80° C
Low-temperature grease: -40 to 80° C

Operating/Storage Humidity: 20 - 80% RH (non-condensing)
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Vibration Resistance: 25m/s?(Frequency: 10~400Hz)
Shock Resistance: 300m/s?

No dust, metal powder, corrosive gases, flammable gases, or oil mist

Indoor use, avoid direct sun light Altitude below 1000m

Design Life (H)

10000

Motor Insulation

Insulation Resistance: Above 500 M Q
Withstand Voltage: AC1500 V /1 min
Insulation Class : Class F (155 °C)

Installation Direction

Can be installed in a Il direct ions

Protection Level

Totally enclosed, self-cooling type (IP54)

Model L80I
Reduction Ratio 51 81 101 121
Input Voltage \Y; 48 (x10%)
N ‘m 91 113 143 112
Maximum Torque
kgf 'm 9.29 11.53 14.59 11.43
Permissible N ‘m 34 35 51 51
Continuous Torque kgf ‘m 347 3.57 5.20 5.20
N ‘m 44 56 70 70
Peak Starting Torque
kgf ‘m 4.49 5.71 714 7.14
Maximum Speed r/min 98.04 61.73 49.50 41.32
Rated Speed r/min 58.82 37.04 29.70 24.79
N -m/A 0.09 0.09 0.09 0.09
Torque Constant kgf /A 0.0092 0.0092 0.0092 0.0092
Maximum Current A 13.48 10.80 10.83 9.04
Permissible
Continuous Torque A 1042 6.75 789 6.59
Back EMF Constant V/Krpm 6.67
Phase Resistance(20°C) Q 0.14
Phase Inductance mH 0.3
Moment of GD%4 kg -mm? 58
Inertia J kgf cm & 58*107-4
Repeatability*1 Arc-sec 20
Positioning Accuracy*2 Arc-sec 60
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Bus Communication

Protocol / CANopen/CAN FD/EtherCAT
Single-turn Detector 17bit (1310722 pulses per revolution)
Encoder Resolution Multi-turn Detector 16bit (-32768~32767turns)
Output Shaft Pulses per
) ) 6684672 10616832 13238272 15859712
Resolution Revolution
Mass kg 1.6KG

Ambient Conditions

Operating Temperature:Standard grease: -10 to 55°C;
Low-temperature grease: -30 to 55°C
Storage Temperature:Standard grease: -20 to 80°C

Low-temperature grease: -40 to 80°C
Operating/Storage Humidity: 20 -80% RH (non-condensing)
Vibration Resistance: 25m/s*(Frequency: 10~400Hz)

Shock Resistance: 300 m/s?

No dust, metal powder, corrosive gases, flammable gases, or oil mist

Indoor use, avoid direct sunlight

Altitude below 1000m

Design Life (H)

10000

Motor Insulation

Insulation Resistance: Above 500 M Q

Withstand Voltage: AC1500 V / 1 min
Insulation Class: Class F (155°C)

Installation Direction

Can be installed in all directions

Protection Level

Totally enclosed, self-cooling type (IP54)

Model L90I
Reduction Ratio 51 81 101 121
Input Voltage Vv 48 (£10%)

Maximum Torque N ‘m 127 165 191 191
kof ‘m 12.96 16.84 19.49 19.49

Permissible N m 44 61 64 64
Continuous Torque kgf ‘m 4.49 6.22 6.53 6.53
Peak Starting Torque Nm i % i e
kof ‘m 7.45 9.80 10.92 11.53

Maximum Speed r/min 78.4 49.4 39.6 33.1
Rated Speed r/min 58.8 37.0 29.7 24.8
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N mA 0.10 0.11 0.11 0.11
Torque Constant
kgf -m/A 0.0112 0.0112 0.0112 0.0112
Maximum Current A 19.59 15.15 13.54 11.94
Permissible
A 11.81 9.63 8.10 6.76
Continuous Current
Back EMF Constant V/Krpm 6.78
Phase Resistance(20°C) Q 0.11
Phase Inductance mH 0.24
Moment of GD?/4 kg:mmn? 106.3
Inertia J kgfcmrs? 106.3*10"-4
Repeatability Arc-sec 20
Positioning Accuracy® Arc-sec 60
Bus Communication
/ CANopen/CAN FD/EtherCAT
Protocol
Single-turn Detector 17bit (131072 pulses per revolution)
Encoder Resolution
Multi-turn Detector 16bit (-32768~32767turns)
Output Shaft Pulses per
6684672 10616832 13238272 15859712
Resolution Revolution
Mass kg 2KG

Ambient Conditions

Operating Temperature:Standard grease: -10 to 55°C;
Low-temperature grease: -30 to 55°C
Storage Temperature:Standard grease: -20 to 80°C
Low-temperature grease: -40 to 80°C

Operating/Storage Humidity: 20 -80% RH (non-condensing)
Vibration Resistance: 25m/s?(Frequency: 10~400Hz)
Shock Resistance: 300 m/s?

No dust, metal powder, corrosive gases, flammable gases, or oil mist

Indoor use, avoid direct sunlight

Altitude below 1000 m

Design Life (H)

10000

Motor Insulation

Insulation Resistance: Above 500 MQ
Withstand Voltage: AC1500V / 1 min
Insulation Class: Class F (155°C)

Installation Direction

Can be installed in all directions

Protection Level

Totally enclosed, self-cooling type (IP54)
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Model L110l
Reduction Ratio 51 81 101 121
Input Voltage \Y 48 (£10%)
Maximum Torque N m 242 332 369 395
kgf 'm 24.69 33.88 37.65 40.31
Permissible N m 72 113 140 140
Continuous Torque kgf ‘m 7.35 11.53 14.29 14.29
; N m 127 178 204 217
Peak Starting Torque
kgf ‘m 12.96 18.16 20.82 22.14
Maximum Speed r/min 78.4 49.4 39.6 33.1
Rated Speed r/min 58.8 37.0 29.7 24.8
N -mA 0.11 0.11 0.11 0.11
Torque Constant
kgf -m/A 0.0112 0.0112 0.0112 0.0112
Maximum Current A 32.42 28.61 26.30 23.35
Permissible
A 18.38 18.16 18.05 15.07
Continuous Current
Back EMF Constant V/IKrpm 6.88
Phase Resistance(20°C) Q 0.033
Phase Inductance mH 0.1
Moment of GD¥4 kg ‘mn¥ 201
Inertia J kof -om -&? 201*107-4
Repeatability’ Arc-sec 20
Positioning Accuracy® Arc-sec 60
Bus Communication ;
Protocol CANopen/CAN FD/EtherCAT
Single-turn Detector 17bit (131072 pulses per revolution)
Encoder Resolution
Multi-turn Detector 16bit (-32768~32767turns)
Output Shaft Pulses per
6684672 10616832 13238272 15859712
Resolution Revolution
Mass kg 3.1KG

Ambient Conditions

Operating Temperature:Standard grease: -10 to 55°C;
Low-temperature grease: -30 to 55°C
Storage Temperature:Standard grease: -20 to 80°C

Low-temperature grease: -40 to 80°C

Operating/Storage Humidity: 20 -80% RH (non-condensing)
Vibration Resistance: 25m/s?(Frequency: 10~400Hz)

Shock Resistance: 300 m/s?

10
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No dust, metal powder, corrosive gases, flammable gases, or oil mist

Indoor use, avoid direct sunlight

Altitude below 1000 m

Design Life (H)

10000

Motor Insulation

Insulation Resistance: Above 500 MQ
Withstand Voltage: AC1500V / 1 min
Insulation Class: Class F (155 C)

Installation Direction

Can be installed in all directions

Protection Level

Totally enclosed, self-cooling type (IP54)

Model L142I
Reduction Ratio 51 81 101 121
Input Voltage \Y, 48 (x10%)
Maximum Torque N ‘m 497 738 841 892
kof -m 50.71 75.31 85.82 91.02
Pemissible N ‘m 140 217 281 281
Continuous Torque kof ‘m 14.29 22.14 28.67 28.67
; N ‘m 281 395 433 459
Peak Starting Torque
kof ‘m 28.67 40.31 4418 46.84
Maximum Speed r/min 58.8 37.0 29.7 24.8
Rated Speed r/min 39.2 24.7 19.8 16.5
N -mA 0.17 0.17 0.17 0.17
Torque Constant
kgf -‘m/A 0.0173 0.0173 0.0173 0.0173
Maximum Current A 38.93 34.45 30.29 26.80
Permissible
A 19.40 18.93 19.66 16.41
Continuous Current
Back EMF Constant V/IKrpm 11.2
Phase Resistance(20°C) Q 0.036
Phase Inductance mH 0.12
Moment of GD?/4 kg -mnm? 625
Inertia J kgf -cm -s? 6251074
Repeatability" Arc-sec 20
Positioning Accuracy® Arc-sec 60
Bus Communication
/ CANopen/CAN FD/EtherCAT
Protocol

11
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Encoder Resolution

Single-turn Detector

17bit (131072 pulses per revolution)

Multi-turn Detector

16bit (-32768~32767turns)

Output Shaft Pulses per
6684672 10616832 13238272 15859712
Resolution Revolution
Mass kg 5.3KG

Ambient Conditions

Operating Temperature:Standard grease: -10 to 55°C;
Low-temperature grease: -30 to 55°C
Storage Temperature:Standard grease: -20 to 80°C
Low-temperature grease: -40 to 80°C

Operating/Storage Humidity: 20 -80% RH (non-condensing)

Vibration Resistance: 25m/s?(Frequency: 10~400Hz)
Shock Resistance: 300 m/s?

No dust, metal powder, corrosive gases, flammable gases, or oil mist
Indoor use, avoid direct sunlight

Altitude below 1000 m

Design Life (H)

10000

Motor Insulation

Insulation Resistance: Above 500 MQ
Withstand Voltage: AC1500V / 1 min
Insulation Class: Class F (155C)

Installation Direction

Can be installed in all directions

Protection Level

Totally enclosed, self-cooling type (IP54)

Model L170I
Reduction Ratio 51 81 101 121
Input Voltage Vv 48 (£10%)
Maximum Torque N ‘m 892 1270 1400 1530
kof -m 91.02 129.59 142.86 156.12
Permissible N m 225 369 484 586
Continuous Torque kgf ‘m 22.96 37.65 49.39 59.80
N m 523 675 738 802
Peak Starting Torque
kof ‘m 53.37 68.88 75.31 81.84
Maximum Speed r/min 49.0 30.9 24.8 20.7
Rated Speed r/min 39.2 24.7 19.8 16.5
N mA 0.17 0.17 0.17 0.17
Torque Constant
kgf -m/A 0.0173 0.0173 0.0173 0.0173
Maximum Current A 84.01 68.27 59.86 54.30

12
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Permissible A 40.96 37.32 39.26 39.67
Continuous Current
Back EMF Constant V/Krpm 11.56
Phase Resistance(20°C) Q 0.014
Phase Inductance mH 0.067
Moment of | GD¥4 kg-mm? /
Inertia J kgfcmrs? /
Repeatability’ Arc-sec 20
Positioning Accuracy?® Arc-sec 60

Bus Communication
Protocol

CANopen/CAN FD/EtherCAT

Single-turn Detector

17bit (131072pulses per revolution)

Encoder Resolution
Multi-turn Detector

16bit (-32768~32767 turns)

Output Shaft Pulses per
6684672 10616832 13238272 15859712
Resolution Revolution
Mass kg 9.48kg

Ambient Conditions

Operating Temperature:Standard grease: -10 to 55°C;
Low-temperature grease: -30 to 55°C
Storage Temperature:Standard grease: -20 to 80°C
Low-temperature grease: -40 to 80°C
Operating/Storage Humidity: 20 -80% RH (non-condensing)
Vibration Resistance: 25m/s?(Frequency: 10~400Hz)
Shock Resistance: 300 m/s?
No dust, metal powder, corrosive gases, flammable gases, or oil mist
Indoor use, avoid direct sunlight

Altitude below 1000m

Design Life (H)

10000

Motor Insulation

Insulation Resistance: Above 500 MQ
Withstand Voltage: AC1500V / 1 min
Insulation Class: Class F (155C)

Installation Direction

Can be installed in all directions

Protection Level

Totally enclosed, self-cooling type (IP54)

*1 Repeatability: Refers to the precision with which the output shaft can return to a specific position after

performing seven repeated positioning operations from the same direction. This measurement is taken at

four different positions on the output shaft, and the maximum difference among these positions is

calculated.

13
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*2Positioning Accuracy: Refers to the precision of positioning in a fixed rotational direction. At each
position, the difference between the actual rotational angle and the intended rotational angle relative to a
reference position is calculated. The maximum value of these differences within one full rotation is then

recorded.

14
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Chapter 3 Input Power Specifications,

Electrical Interfaces, and Cables

Power Specifications

48V power supply interface

Pin Terminal Label Terminal function
1 DC+ Positive Power Supply
2 DC- Negative terminal of Power Supply
Pin position Connector
DG+ DC:

b
-
FEL

Connector Information

Wiring Terminal Information

Model: XT30UPB-M

Brands: ams

Model: XT30U-F

Specifications: Straight legs, leg spacing 5mm, leg

length 2mm, 2-Pin

Specifications: foot spacing 5mm 2Pin

15
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Multi-turn power supply battery interface

Pin Terminal Label Terminal function
1 BAT+ Multi-turn encoder backup
battery positive terminal
2 BAT- Multi-turn encoder backup
battery negative terminal

Pin Position

Connector

D1:BAT+
D2:BAT-

/|

BAT- BAT+

Connector information

Wiring terminal information

Model:BM02B-GHS-TBT

Brand:JST
Housing model:GHR-02V-S
Terminal model:SSHL-002T-P0.2

Specifications:Single row,1.25mm spacing,2

pins

Specifications:JST single-ended

terminal block,1.25mm pitch,2 pins

16
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Electrical Interfaces and Instructions

CAN communication interface

Pin Terminal label Terminal function
1 CAN_H CAN bus high
CAN_GND CAN bus ground
CAN L CAN bus low
Pin Position Connector

Vo

CAN_H CAN GND CANL

Connector information Wiring terminal information

Brand:JST
Housing model:GHR-03V-S
Terminal model:SSHLL-002T-P0.2

(or equivalent)

Model:BM0O3B-GHS-TBT

o ) ) ) Specifications:JST single-ended terminal
Specifications:Single row,1.25mm spacing,3 pins
block,1.25mm pitch,3-pin

17
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L52I-C/F

EPe%

Module Signal Definition

Pin No | Signal Nam Remarks

Al/BL VBES+ | M Paer | apt it ot tiie

AZ/B2 | VBUS- | s Pover lmutéOutput Sepative

Techni cal Requi reaents:

f i N o Dl BAT+ [ iti-turn Encogor Mackup Battery,
1. Insulation Resistance (0C500V) >500HU; Insulation Withstand Vol tage: sitive
ACSOOV (1 minute), Less than SA: 02 BAT—_[titur b ek ttry

2.lotor-side Encoder Resolution: 16-bit multi-turn, 17-bit single-turn; FL/GL CAN_H CAN Bus High Signal

Reducer-si de Encoder Resolution: 17-bit single-turn (Optional, not configured by
defaul t for standard products); F2/G2 | CAN_GND CAN Bus Ground

3.Bus Protocol : Canapen: F3/63 CAN_L CAN Bus Low Signal
4. Appearance: No visible burrs, scratches, bups o other defects; 71 RS485_4 RSAS5 Bus A Terminal
5.Storage temperature for standard products: -20~B0, Operating temperature: -10~55; Storage temp
erature for special products: -40~80, Operating temperature: -30~55;

J2 RS4B5_GND | RS485 Bus Ground

b.Unidirectional positioning accuracy: 120 Arc sec, Repetitive positioning accuracy: 40 Arc sec, I3 RS485_B | RS485 Bus B Terminal
bR L521=C-XX-BF-C00
BTo [rrmmioie o | Irrtmee] B o socoq [ BTl — [l — T

pato | o |EERRST |EREEED g |G |mre |Shed st B2 | B eemimeeleelsw) ROtary Actuator - -

51 35 5.8 s 8.4 7.6 198 3.29 L7 i ; i GJ-DW-ME-0056

=l - = = = = = = 5 2s | 0w EE] FrERET RO LA ® -

01 | 62 .1 1.5 39.6 59.4 L7 2.20 3.50 EZeE L1 Lalttua] Drive
— = L - T =T =1 =1 = G [w] 8 — L LS

L62I-C/F
I

Modul e Signal Definition

Pin No. | Signal Nang Remarks

Al/BL VBUS+ | s Power Input/dutput posi tive

A2/B2 VBUS— | Bus Power Input/Output Negative

Technical Requi renents: _ Gl DI AT | DTt Encoter Backip
1. Insulation Resi stance(DC5001)>500MU; Insulation Wi thstand Vol tage: ACS00V D2 BAT- | WuIti-turn Encoder Backup
(Iminute), Lessthan 5mA; i Battery legative

2 lelor-s‘i de Encoder Resolution: 16-bit mul ti-turn, 17-bit single-turn; F1/G1 CAN_H CAN Bus High Signal
Reducer-si de Encoder Resolution: 17-bit singl e-turn(Optional,not configured by F2/G2 | CAN_GND CAN Bus Ground
default for standard products); Y T T

3.8us Protocol : Canopen;
4. Appearance: No visible burrs, scratches, bunps or other defects: JI/KI | RS485_A | RS485 Bus A Terminal
5.Storage temperature for standard products: -20~80, Operating temperature: -10~55; Storage J2/K2 |RS195.0ND|  RS485 Bus Ground
temperature for special products:-40~80, Operating temperature: -3)~55; =

6.Unidirectional positioning accuracy:60 Arcsec, Repetitive posi tioning accuracy: 20Arcsec. J3/K3 | RS485.B | RS485 Bus B Terninal
e ag L621-C-XX%-BF-C00
R0 | pomissible | intaniao] R1e0 [ TR | S :
Ratio | ferwe | pEirmin |memme) T |'0ae) G | e [Wonst| &b | 68" [Felesleese 27 (5w ROtary Actuator
51 55 8.3 g o8 7.6 2.44 3.68 2.5 : g GJ-DW-ME-0055
= = = = = = = = = Ok TFERAE (6% o)l B 01
15.5 0.63 — P
o | 89 11 25 9.5 50.4 1.99 2,46 t.a7 [Tz 2% | | ‘ L1 @E@ﬁﬂyj@ﬂ
= = = = = = = = = IZRC) ]m%| a g . AW AR
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L701-C/F

Technical Requirements:
L Insulation Resistance (DC0V) 500N ; lnsulation Withstand Voltage:
HI500V(1 mimte); less than 5 o

2 Motor=side Encoder Resolution: 16-bit mlti-turn, 17-bit single-turn
Reducer-side Encoder Resolution: 17-bit single=turn;

4 Bus Protocol : ChNopen;

4 hppearance: Mo visible hn_xtrz. scratches, dents, or other defects;

Sign

Module Signal Definition

PinNo  |Signsl Name Remarks
AI/BL | VBUSt P Power Inpu/Ouepis Posite]
A2z | vBls- e ool

| o | e one
2 BAT- et
FI/GI | CANH Can Bus High
F2/62 | CANGW | Can Bus Ground
F3/63 | CANL | ComBusiow

JI/KD | RS4B5_A | RS485 Bus A Termmal

3, OperatingTemperature: =25 55° C; . TP
6 Positioning Accuracy: 60 arc seconds unidirectional; Repeatability: J2/KZ |RSASE_GND|  Rs4ss Bis Ground
Hare seconds. 13/K3 | RS485 B RS485 Bus B Temninal
I
loduel Data
Tte it o o Bt | e s | 0060 | 5 | e | e | v L701-C-XXX-BF-AOL
pacto | ooy el ™ R T [ Tad” | e | S | G | & | O elelvmms e w] Rotary actuator
51 ] 23 % EX 107.8 123 6.5 2.79 :‘. :I GI-DW-AE-0001
a | u 30 61 a1 61.9 116 617 4.0
#_B EPMERE [FE 0] i H
612 101 g
101 I 36 0 20.7 55 253 6% 5.52 @I L1 @E&M
1= = 1= T = =T= [r= ERIEEE == | AR ARG AR L D
L80I-C/F
Sign

Technical Requirements:
L. Insulation Resistance (DCS00V)>S00MQ ; Insulation Withstand Voltage :

AC1300V (1 minute) ; Less than 5 md L% =

2. Motor—side Encoder Resolution: 16-bit multi-turn, 17-bit single-turn I.¢J AHE i3
:Reducer-side Encoder Resolution: 17-Bit single-turn;

3. Bus Protocol: ChNopen;

4. Appearance: No visible burrs, scratches, dents, or other defects;

5. OperatingTenperature:-25°55° C;

6. Positioning Accuracy: 60 arc seconds wnidirectional; Repeatability:

2arc seconds.

Module Signal Definition

Pin No [Signal Name Remarks

AL/BL VBUS+ Bus Power InpuyOhctpas Positive

A2/B2 VBUS= Bie Power InpubOupul Negative

TR Prcoders

D1 BAT+ Backup Batay Poskive

02 BAT- B,,“ﬁ,‘,”é‘:."é"”": e
FL/G1 CAN_H Can BusHigh
F2/62 | CO_GND CanBus Ground
F3/G3 | CANL ‘Can Bus low

JI/KL RS485_A RS485 Bus A Terminal

J2/%2 |RS485_GND RS485 Bus Ground

J3/k3 | RS485_ B RS485 Bus B Terminal

|
Module Data I N LBOI-C-1XX~BF-C00
o] Feted | Pembabie pek TUSUSIRGAN Rated Speed] Max Speed| S22 | MaxCumen] T constang] e T W eighy | .otary actuator
Ratio fomer el e N v B o [ deme | o) [FEE|FEAR [EE (AW H

s 3 44 9 8.8 a8 10.42 13.48 2.26 o f ;* GI-DW-ME-0049

5| 3% 56 s a7 6.7 615 0,8 518 - i TERVEE TR -

01 51 70 143 7 8.5 7.88 10,83 646 Ln |[TLRE | | | L1 @ﬂ.ﬂﬂﬂiﬂ

it . g
121 51 70 1z 4.8 a3 659 904 7T frae 6 @ | Lo ‘ M S S S LR EER FRRBARL T
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L90I-C/F

Sign

Module Signal Definition
PinNo. |Signal Name, Remarks
; m— Bus Power |
AL | ves A Poucr gl
azsmz | veus— “‘ﬂ‘]‘ﬂ pulf
Multi-turn lers.
ol BAT+ | Backup Batlery Posiive
Technical Requirements: 2 Eﬂlﬂtf “ﬁ‘eﬁﬂ%‘jﬁm
I ll.aulmul. Resistance (DCS00V) >500M8 ; Insulation Withstand Voltage : ) n
5 a FL/G1 Can Bus High
2 Motor-side Encoder Resoluti bit multi-turn, 17-hit single-turn F2/62 Can Bus Ground
s Reducer-side Encoder Resolution: 17-bit single-turn; Can Bisl
3.Bus Protocol: CANopen: F3/63 e
4. Appearance: No visible burrs, su.mhes, dents, or other defects; JI/KD | RS4B5_A | RS485 Bus A Terminal
OperatingTesperature: -25 55° = e -
itioning Accuracy: 60 arc seconds unidirectional; Repeatability: J2/K2 |RS485 GND| RSA85 BusGround
t seconds. J3/k3 | RSI85_B | RS485 BusB Terminal
s Modnle Data : LIOI-C-X0X-BE-C00
. i mﬂm Rated S Maxy TgComsmu | 208 | Weight
Ratio| g | == “'"r"“" S | | M | e | oo FEAEES [ 0 Rotary actuator
51 44 73 127 56.8 X 10.81 19,59 31 186 GJ-DW-ME-0050
Witk Brake]
Lit &l 6 165 a7 8.1 9,63 1515 6,34
1ol o
o | e 107 101 1.6 g0 | s 7.9 g =1 @ Laftual Brive
itk i e
121 o4 13 151 331 6,76 L9 9,47 Brake} E} @ | é‘ﬁ‘.‘l M HIREFLARET RS

Sign

Module Signal Definition
Pin No. | Lesd | Signal Name Remarks
. 1 0t Power Posiive
AR
2 = Power Negative
L CANL /
D/E 2 GHD CAN GND
Technical Requirements 3 CANH
Linsulation Resistance(DC 00V />500M0; Insulation Withstand Voltage: .
ACIS00V (I minute); Less than SmA; 1 1851
2 Metor-side Encosder Resoluion: I&bnmmvanm, 17-bit single-tumm; 5o = s
Reducer-side Encoder Resolution: 1 it single-t TG GND 485 Signal GND
3 Bus Protocol: CANopen, 3 pr= 3
4 Appearance: No visible burrs, scraches, dents, o other defects; 485
SOpaiig Tempasiur: 25-55°C. : — e——
seconds
2 BAT- Batiery Negative
Module Data L1101-C-XX%-BF-A01
) Wated “TTermisitlc peak Treaimeos T pupe Spced [ Mav Speed Rated Current| Mas Current] \utmum Thcriia Weigh
Rario | forwe | wrque ssarusioprmonte f iom | el [T 01| Ny | Mo | SN s =515 Rotary actuator
51 72 127 242 58.8 781 18.38 32.42 292 270 GI-DR-ME-0004
= = = . — (Fith Brake
Ll 1na 178 sz n 5.4 18, 16 61 6.22 . LT G =
0 | 10 204 360 .7 9.6 18,05 2.9 .76 e |LLE @&&M
it = % 5 LT
12| 207 35 21.8 3.1 15.07 | B 9,29 Brake) i= @ | m:—l M FIAMFE ARG HRAT
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L142I-C/F

Sign
Module Signal Definition
PinNo. |Lead [signaiName| Remarks
- 1 UCt | Power Postive
A/RIC
2 D0~ | Power Negative
1 CANL !
E/F z G CAN GND
Technical Requirements: g | o f
LInsubtion Resistance{ BC500Y5>S00M | Insulation Withsiand Voliage i e 1
ACIS00V { | mmnute], Less than SmA -
2. Motor-side Encoder Resolution: 16-bit reult-tam, 17-bit single-turn; / GND Sl G
Reducer-side Encoder Resolution: | 7- bt single-tum; W1 £ 485 Sigm! GND
3.Bus Protosol; C ANoper; 3 | assn '
4. Appearance: No visble burrs, scraiches, dents, or oiher defects;
§ Operating Temperature: 25-55°C; 1 BAT+ | Battery Positive
6 Positioning Aecuracy: 60 arc seconds unidirectional; Repeatability: 20 arc T
seooinds. 2 BAT-  |Battery Negative
‘ Module Data LLAZIC-XAK-BF-A01
Pemistic pak | IR | Rased Specd | M Spocd Max Curmm| TopConmant | Bt | Weeight s
e T %‘F el = ) | iy | e (kg) [EUEN EEA R Rotary actuator
281 s 9.2 se.8 | 1o | 38w B GJ-DW-ME-0005
(Vi th Brake)|
I 195 8 2.7 7 1893 | 344 ]
625 e -
w | s 133 a4 198 Xl 19.86 30,29 Lo # %] L:1 @mﬂ
(Fithomt $ otk ok B A A A
121 281 159 B9z 16.5 24.8 16,11 26, 80 Eraks) E} @ | “A-‘wl M %3 . WL F AR T
L1701-C/F
Sign
M it

Module Signal Definition
PinNo. | Lead [SigmlNand  Remarks
1 IOt | Power Postive
e
2 D= | Power Negative
1 CANL !
E/F 2 GND CANGND
: CANH
Technical Requirements: ? t
I Insulstion Resistanoe{ DCS00VT>S00MA) ; Insulation Withstand Vohiage: ACIS00V (1 minste); I 1851 ]
Les than § mA;
2 Motor-side Encoder Resalution; 16-1t multitum, 17-bit single-arm; Wi s G\D | 485 Signal GND
Reducerside Encader Resolution: 17-bit single-turr, L
3 Bus Protocol: CANopen, 3 1851 ;
4_Appearance: No visible burrs, seraiches, denss, or ofer de s,
5 Operating Temperature: 25-55°C; 1 BAT+ | Batiery Positive
& Positioning Accuacy: 6) are seconds unidirectional, )
Repeatsbility: 20 are seconds 2 | BAT- | Battery Negative
Module Data LLTOL-C-100-BF-C00
Rated T Rermisbleponk [ Tosmiggin] Rased Speed | Max Speed [Rated Currens| Max Current] 0 Mhertis T Weight
Ratio Torque | s at sty ﬁwm | (opm) A [ ,ﬁmm,;-u, itz [§ A B Rotary actuator
st | s 523 oz 0.2 1 4246 | 8108 | 01 e GJ-DW-ME-0051
T ES 676 1270 .7 ws | ames | 7.7 5.5 fre sk
I - .
o [ m [ | ow | es | o | ow [ mw | o a5 ® Laittus] Brivs
(ki Z Z &
R suz 1550 65 | =7 | maz | wmm | um Aok HIRBEERARETRL A
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EtherCAT communication interface

p N2
BRHHE. ITMLR:

ECAT In ECAT Out
Terminal
Pin Terminal markings Terminal function Terminal function
markings
EtherCAT Input EtherCAT output
1 EILTX- EO TX-
Send - transmission -
EtherCAT input EtherCAT output
2 ELTX+ EO TX+ o
send + transmission +
EtherCAT input EtherCAT output and
3 El_RX- EO_RX-
reception - reception -
EtherCAT input EtherCAT output and
4 El_RX+ . EO_RX+ _
receiver + reception +
Pin Position Terminal blocks
G1:EO RX+
G2:EOQ_RX-
G3:EOQ_TX+
GA:EO_TX- V;
F1:El RX+ J
F2:El RX- S
F3:El TX+ Fl
FAEI_TX- \F‘ ‘ ) / / / /
DCS00¥) > 048 , V(144), /A Foak;
LEnBE: 165

RX+

Connector information

Wiring terminal information

Model: BM04B-GHS-TBT

Terminal model:

Brand:

Housing model:

JST
GHR-04V-S
SSHL-002T-P0.2

Specifications: Singlerow.1.25mm spacing.4pins

Specifications: JST single-ended terminal, pitch

1.25mm, 4-Pin
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L70I1-E

Sign

Module Signal Definition

Pin NO. | Sigaal Name Remarks
AL/GL | VEUS+ | VBUS*Bus Fowsr lopuiOupat
- ive Teominal
i BUS—| VEUS: Bas Power InputGaigat
A2/B2 | VBUS Terminal
BAT+
Dl BAT+ Battery Positive Teminal
D2 BAT- | BAT- Maltitum Encoder Backup
Banery
- FI_ s [ELEX+ EherCAT Outpat Receive
F1 == Positive Terminal
2 EI_RX- EtherCAT Outpat Roceive
2 T
= ET_TX+ EtherCAT Output Trasammit
F3 Positive Terminal
= EI_TX: EherCAT Output Tramsmmit
‘Negtive Terminal
o1 E_RX+ EtherCAT Imput Receive.
0 - | FORX- EtherCAT Inpus Receh
| A |

o3 FO_Tir
Technical requirements: E0_TX-
L insulation 500v) > 500M, ge ACS00V 1 minute), less than Sma; B o Tex
2. Motor-side encoder resolution: 16-bit multi-turn, 17-bit sin ge-tum; o ¥ % % 1
Encoder resalution at reducer end: 17-bit singletum; JI/KL | RSAB5_A | RSdss ARSI Bus & Teminal
3. Bus protocol: EtherCAT. y HS185 GND
4. Appearance without obvious burrs, seratches, bumps and other defects; J2/Ka | RoASD. RS48S GND RS48S Bus Cound

5.0 t ature: -25755; =
5 perting tempertie 54850

RS4HS_BRS4HS Bus B Termingl

Module Data LTOI-E=XX%-BF-A0]
TR
Nomen | Weight

prosplean &y [eiEFnnaw s ] w]  Rotary actuator

i B T Pre—y pvr—"n = ”
‘Speed | Max Speed Rated Carrent| Mise Current] Ty Canstant
Ratio | Tospue | woegoe st staristap pen . " A o Nen'Arm

(N () ) L L L !

51 u E 18 58.8 1078 323 825 390

GJ-DU-ME-0007

| ®Laitual Brive

F A B AT

8l 4 0 6l 3 K78 516 IFEE

=
“
2

i 28.1

e

L80I-E

Sign

Module Signal Definition

Pin No. |Signal Name Remarks
. RS+ Fower
Al/B1 VBUS+ Pasitive Terminal

e | VS s Fower
AZ/B2 VBUS— Negative Terminal o

AT+Mulitem Encoder Backup|

= G Fas
D1 BAT+ Battery Positive Termunal

n2 BAT—  [BAT-Multitum Encoder Backup|
- Batkery Negative Teminal
Fi E1_RX+

F2

|_RX+EtherCAT Output
BeCeive Postive Temiral
1_RX-EtherCAT O
ReGeive Negative Teminal
1_TX+ EtherC AT Output
r@ismit Positive Terminal
EI_TX-EtherC AT Output
Traitsmit Negatwe Teminal
0_RX+EtherC AT [nput
ReSeive Postive Teminal
0_RX- EtherCAT Inpug
Refeive Negative Termmal
EO_TX+EtherC AT Input
Tratisnit Pasitive Terminal
E0_TX-EtherCAT Inpie-
Tsaiismit Negative Terminal

RS485_A RS4ES Bus A Termiral

F4

G2

[k}

Technical requirements
1. Insulation resistance (DCS00V) > S00ME), insulation withstand veliage ACS00V (1 minute), less than SmA;
2. Motor-side encoder resalution: 16-bit multi-tum, 17-bit single-turn; G4
Encoder resolution ai reducer end: 17-bit singleturn; o
3. Busprotocal: EtherCAT. B/

4. Appearance without obvious burrs, seratches, bumps and other defects; 127Kz
5. Operating temperature: -25-55, -

6. Unidirectional positioning accuracy: é0Are soc, repeat positioning aceuracy: 20Are sec J3/K3

Module Data LBO1-E-XXX-BF-C0OO0

Rated Bkl bl | Rated S Nax. Speed [Rated Currens| Max.Cumes | Tq:Consan Wei
Fl IR e e o i e s A e
51 3 H ul 5.8 W w4z | 1348 396

RS485_GNDI RS485 Bus Ground

RS485_BRS4ES Bus B Terminal

GJ-[-!

@ Lafitual Brive

7T A A o 1 5 RO AT IR

-0052

L%
LY

Bl W 5 13 7 6.7 10.8 518

1l 51 ] 143 .7 48.5 .80 10,83 6.6

3

12
Wikt
121 51 0 112 2.8 1.3 .59 5.01 . Erake)
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L90I-E

Technical requirements:

1. Insulation
2. Motor-side encoder

3. Bus protocol: EtherCAT.
4. Appearance without obvious burrs, scratches, bumps and ather defects;
5. Operating temperature: -25°55;
6. Unidirectional posttioning accuracy: B0ArC sec, repeat positioning accuracy: 20Arc sec.

> n,
resolution: 16-bit multi-turn,
Encoder resolution at reducer end: 17-bit Sngetur,

17-bit single-tum;

ACS00V (1 minute), less than SmA;

Sign

Madule Signal Definition

Pin NO.

Signal Name|

Remarks

Al/BI

VBUS+

VLS Pawer Tl
Oupd Paitive Termumsl

Az/p2

VBUS-

VBLUS-Bus Pover o/
Ouiput Negative Terminsl

b1

BAT+

BAT+Multium Encoder Backup
Botiery Pestive Terminal

D2

BAT=-

BAT-Multime Ercader Backup
Batiery Negative Teaninal

E1_RX+

E1 RX4EtherCAT Output
Resrive Positive Termna

— Ei_on
E1_RE= | Receive Negtive Torminal

erCAT Output

E1_TX4HEherCAT Outpt
T tive Temmn:

EI_TX-EheCAT Dugut
Trarsmit Negative Terminal

E0 RX4EtherCAT lrona
ve Positive Termind

H) RXGEderCAT Inpw
Receive Negative Terminal

O TXHhaCA T Input
smit Positive Terminal

G4

E TX-EherCAT lno
“Transmt. Negative Termial

J1/KT

RS485_A RS455 Bus A Terminal

J2/Rz

RS485_GND

RS485_GND RS485 Bus Grownd

K3

RSAB5_B

RSIE5 1 RS4E5 Mus B Teamirad

Module Data

[PV y—
T [ @

g Wt

e,

Weight

(kg)

EBAE

11,81 19.59

s

15 15

186
41k Brake),

Rotary actuator

LY01-E-XKX-BF-C00

GJ-DW-ME-0053

13,54

T.a0

ni

L7
ithont
rake)

© Lattusy Brte

Tathida s aRLa

L110I-E

Technical requirements:

1. Insulation resistance (DC500V) > 500M0Q), insulation withstand veltage ACS00V (1 minute), less thar

2. Motor-side encoder resolution: 16-bit multi-turn, 17-bit single-turn;
Encoder resolution at reducer end: 17-bit singleturn;

3. Bus protocol: EtherCAT.

4. Appearance without obvious burrs, scratches, bumps and other defects;
5. Operating temperature: -25~55;
6. Unidirectional positioning accuracy: 60Arc sec, repeat positioning accuracy: 20Arc sec.

=

& AR

Sign

Module Signal Definition
PinNo. |Lead ignal Definitior| Remarks
B l nc+ Power Positive
= 2 = Power Negative
1 1851 /
W/E 2 oD 485 Signal GND
ki 48511 /
L RX1_P
2 X1 N Fthercat
L 3 XL P connecior-OUT
| TXIN
1 REO_P
2 RAO_N Ethercat
L 3 T connector-IN
1 TRON
- ‘Backup Bty Pt
5 1 BAT+ By iy Pt
% T Backup B
2 BAT auplatery

Module Data

L110I-E-XXX-BF-A01

GJ-DW-ME-0010

T osed Spoed | Mk Specd. [Rated Carrene] M Currnt] Ta-Constan]
Ratio b e v () rpy ) ) | (NArms) Rotary actuator
Al 127 F EX) WA s | 242 | a9
gl | ua 178 a2 7 19,1 816 | 60 [ZI
o | 0 204 368 %.7 36 | 1805 | 23 .6
1z [ o 217 395 21.8 331 mor | 25 | seo T

® Lattval Buftve

RBRA AR E TR
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L142|-E

Sign

L170I-E

Module Signal Definition
Pin No. | Lead | Signal Definition Remarks
| DC+ Power Positive
ABC
2 - Power Negative
1 1851, !
E/F 2 GNDY 485 Signal GND
3 485l i
| RKI_P
; ) RXI_N Et
3 TXLP connectorOUT
A TRI_N
Technical requirements: | 1 Rxo_p
1. Insulation resistance (DCS00V)> S00MC, insulation withstand voltage ACS00V (1 minute), less than SmA, 2 TH]
2. Motor-side encoder resolution: 16-hit multi-turn, 17-bit single-turn; J - Ethercat
Encoder resolution at reducer end: 17-hit singleturn; 3 Txo_P connector-IN
3. Bus protocol: EtherCAT, 4 TXON
4, Appearance without obvious burrs, scratches, bumps and other deficts; e
5. Operating temperature: -25-53; i ; HATY Positive Termimal
6. Unidirectional positioning accuracy: 60Arc sec, repeat positioning accuracy: 20Are sec 2 BAT- N
Module Data LIZ 1K BP0
Fammii S | Raed Speed | MavSpeed I e onmes | o | we
Ratio | Tordue | SEERES s [Tl | ||| o | 2 | e Az rele ]| Rotary actuator
st | o 281 107 392 6 | wa | e | T i GJ=DH-ME-0011
[ 217 395 78 217 a7 18,93 M. 45 11,46 [ Resta) AT
625 = - - oy
o |z 133 841 105 2.0 | e | sez | e i L1 © Latitval Drve
1z | ze 139 s 16,5 A ECEES . ¥ ow (R S
Sign

Maodule Signal Definition
Pin No. | Lead | Signal Definition|  Remarks
o 1 DC+ Power Positive
A/BAC
2 - Power Nepative
1 AL l
E/F 2 GND 485 Signal GND
3 485H #
1 RYI_P
Technical requirements: e N Ethercat
1. Insulation reststance ( DCS00V) > S00MC), msulation 3 TX1_P connector-OUT
‘withstand voltage ACS00V (1 minute), less than SmA; 1 TN
2. Motor-side encoder resolution: 16-bit multi-turn, 17-hit single- =
tum; 1 fRO_P
Encoder resolution at reducer end: 17-bit singleturn; P TXO_N
3. Bus protocol: EtherCAT. s 1 . — Eihercat
4. Appearance-witheut obvious burrs, scratches. bumps and other & ARRE ~ @ THo_P comector-IN
defects; TXO_N
1 !
3. Operating temperature: -23-55, 7 T Backup Hatiery
6. Unidirectional positioning accuracy: 60Arc sec, repeat K ik Positive Termanal
;- P - Backup Bat
positioning accuracy: 20Arc sec 2 BAT Nm.“E Tﬂ;':?m
Module Data LLTO1-E-XXK-BF-C00
Rated | Pomiaibk: T 5 5 arrem] i 13 Weight
Ratio| Tordue | zslivr B = i i e m"mﬂ,‘:‘z‘, (;Igg]h
st | 523 sz .2 1 a2 | st | 6ol i GI=DN=ME-0054
8l | 368 75 1270 2.7 wy | mes | ro7e 8.5 ik et
1927 -
o | am 128 1400 0.8 28 | 4069 | ezos | 1nse e @ Laitoal Eyiive
ikt . .
e sz 1530 165 .7 e | s | s iy R EFAEARGTRL T
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485 communication interface

Pin Terminal Lable Terminal Function
1 RS485_A RS485 bus A end
2 RS485_GND RS485 bus ground
3 RS485 B RS485 bus B end

Pin Position Terminal blocks
J1/K1:RS485 A
J2/K2:RS485 GND o 4]
3/K3RS4B5 B U

RS485 A RS485 GND  RS485 B
Connector information Wiring terminal information
Brand: JST
Housing model: GHR-03V-S
Model: BMO03B-GHS-TBT

Terminal model: SSHL-002T-P0.2

(or equivalent specifications)

Specifications: Singlerow.1.25mm spacing.3pins

Specifications: JST single-ended terminal, pitch

1.25mm, 3-Pin

Cable Specification

The specifications for the selection of various signal interface cables for the joint are detailed in the table.
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Applicablewire

Module Number specifications Wiringclearance
Signal interface
Number of lines | Cross-sectiona (mm)
AWGH
Area (mm?)
CAN communication interfaces:
3P*2 0.05~0.13 30~26 10
CAN(A)CAN(B)
Full EtherCAT communication
4P*2 0.05~0.13 30~26 10
Series interfaces:EIl,EO
Multi-turn power suppl
_ P PPy 2P*1 0.05~0.13 30~26 10
battery interface:BAT
L70 2P*2 0.5 20 15
L80 2P*2 0.75 19 15
L90 2P*2 1.0 18 15
48V power supply
L110 interface:DC in 2P*2 1.25 17 15
L142 2P*2 1.5 16 15
L170 2P*2 1.5 16 15
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Chapter 4 Multi-Joint Connection

Configuration

CANopen/CAN FD Communication Wiring Diagram

The CAN communication line uses individually shielded twisted-pair cable. The communication rate of the
joint module can be set to 1 kbps. The maximum communication distance between the two farthest nodes

on the CAN bus can reach 25 meters. A 120Q terminal resistor shall be connected in parallel to each CAN

interface of the controller and the end servo.

I'__}WE_W
CAN-Controller
wi | () M
%15 1 T/
- [ [
T XX i i/
LJ L
48V HL I
+ G J—C
_ ot
billyrgiezx
L o+ &l
- HO) e R
3" o

EtherCAT Communication Wiring Diagram

EtherCAT communication cables shall be selected as individually shielded twisted pairs. The wiring
sequence of EC_In and EC_Out between joint modules must not be reversed; otherwise, it will cause

inconsistency between the communication logic sequence of the EtherCAT master controller and the

servo axes and the actual physical wiring sequence.
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- BRR )
EtherCAT ” ***** —‘ Drive 1
Controller (W (W B In B out
S =0~ L o™
T T
Gt 000 1T o~ o™
o v of

48V L5

Lol (2

=

T | Ly
o %jl“

29



Laifual

Chapter 5 Brake

Brake Precautions

(1) The brake does not require an additional power supply. When the module is powered on and
enabled, the system will automatically energize the brake according to the configured brake type: (P0-01
= 0: Electromagnetic brake, P0-01 = 1: Permanent magnet brake)

(2) Do not disable the module abruptly at high speed. Under no circumstances should the enable signal
be suddenly turned off during high-speed operation. Sudden emergency braking may cause
irreversible damage to the module body, gearbox, and brake.

(3) Avoid strong magnetic fields. The brake is an magnetoelectric device. Do not use the module in
strong magnetic fields to prevent brake malfunction. Magnetic shielding can be applied to the module
body if necessary.

(4) Brake holding torque limitations. The brake has a maximum holding torque. Even when the brake is

engaged, forces exceeding the holding torque may still move the module. Do not apply the module in
situations where the torque exceeds the rated torque or the brake ’s holding torque, to avoid brake failure

or module damage.

The holding torque of brakes for different module models is listed in the table below:

[ [oTe [T] - Holding Torque

L70 0.6N -m
L80 0.71N 'm
L90 1IN 'm
L110 2.2N 'm
L142 4N -m
L170 8.5N 'm

(5) Due to the physical limitations of the brake, ensure that the interval between two enable commands

is at least 300 ms. After enabling the module, do not send motion commands immediately; delay 500 ms

before issuing the first motion command.
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(6) Avoid prolonged enable in unloaded conditions. Do not keep the module enabled or operate it for

long periods in a suspended, no-load state. In such cases, the brake will remain energized without proper
contact cooling, which may lead to module overheating. Overheating under these conditions is normal

and does not indicate a quality issue.

Brake Lifetime
> 2,000,000 engage/disengage cycles

= 1 hour of break-in dragging

Forced Brake Release

To forcibly release the brake, set P5.14 = 4 via the upper-level controller through the RS -485 connection.
Caution: Ensure there is no risk of falling or uncontrolled motion.

After testing, promptly restore P5.14 to its normal value to prevent accidental situations.

Brake Power

Module Power Current

L70 Startup / Holding Power 0.56A/0.28A
13.5W/3.4W

L80 3.4W 0.14A
L90 4.5W 0.19A
L110 9.1W 0.38A
L142 7.6W 0.32A
L170 9.35W 0.39A
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Brake Drawing
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BL-70-A

BM-80-A
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Chapter 6 Encoder Specifications

The built-in encoder in the low-voltage series is a multi-turn absolute encoder capable of recording
absolute positions and absolute rotation counts. It consists of a single-turn detector ( 17-bit) for detecting
the motor shaft's rotational position and a multi-turn detector ( 16-bit) for detecting the number of
rotations.

This encoder continuously detects the mechanical absolute position, regardless of the power
ON/OFF status of the driver and external controller, and utilizes battery backup for data preservation. As
long as the origin positioning is performed during mechanical installation, there is no need for origin
resetting upon each power-up. It is also easy to restore after power outages or malfunctions.

The encoder communicates directly with the internal drive board, eliminating the need for any

additional configuration operations.

Specifications

Type Magnetic sensor / electronic battery backup system

Single-turn Detector 2'7:131072puleses

Multi-turn Detector 210:65536(-32768~32767)

Maximum Permissible Encoder Speed 7000 r/min™

Safety and Redundancy Matching detection method based on dual single-turn detectors

Matching detection method based on dual cumulative rotation counters

External Battery Backup Duration 5 years (when not powered) -

+1 :The maximum speed at which the encoder can rotate, which is distinct from the speed at which the

motor can drive.

-2 :This value applies when the motor shaft is not moving. If the shaft rotates frequently while the system is

unpowered, the external battery will deplete more quickly

Output Shaft Resolution

Encoder Resolution 17bit(217:131072Pulses)
Reduction Ratio 1:31 1:51 1:81 1:101 1:121 1:161
Output Shaft Pulses per
. . 4063232 6684672 10616832 | 13238272 | 15859712 | 21102592
Resolution Revolution
Single Pulse Angle seconds approx approx approx approx approx approx
0.3 0.2 0.12 0.1 0.082 0.061
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Absolute Position Data Conversion

"Absolute Position" refers to the absolute position of the motor shaft in one rotation, while "Multiple
Rotations" refers to the number of rotations of the motor. The position of the output shaft of the
transmission device can be calculated using the formula below.

Transmission Device Output Shaft Position= (Absolute Position + Multi-turn Rotation x Encoder

Resolution) + Reducer Ratio

Multi-turn Encoder Backup Battery

For joints equipped with a multi-turn version, a 3.6 V battery provides power to the multi-turn encoder
when the module loses main power. This allows the encoder to retain its multi-turn position, preventing

robots or other devices from losing the zero reference.

3.6V battery

Precautions for Using Our Multi-turn Backup Battery:

(1) Do not alter the original wiring sequence;

(2) Do not use wires or other conductive materials to directly short the positive and negative terminals of
the battery.

(3) Ensure correct insertion: Insert the battery in the correct orientation. After insertion, fix the battery
body to prevent the Connection Terminal from being pulled or shaken..

(4) Battery replacement procedure: When removing the Connection Terminal, do not pull it out directly.

First, release the latch at the front of the terminal, then gently remove it.
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Chapter 7 Environment and Installation

Operating Environment

The operating conditions for the low-voltage series modules are as follows:
® Operating Temperature : -10~55 °‘C (for normal-temperature grease) and -30~55 °C (for
low-temperature grease)

The temperature inside the cabinet may be higher than the ambient temperature, depending on the
power loss of the external equipment and the size of the cabinet. Plan the cabinet size, heat dissipation
system and equipment layout to ensure that the ambient temperature is maintained at 55 “C or below.
® Operating Humidity: 20%-80%

Ensure no condensation. Note that condensation may occur with significant day-to-night temperature
changes or frequent starting and stopping of actuators.
® Vibration : 24.5m/s? (2.5G) (10-400Hz)

The module cannot operate in applications subjected to continuous shock.

Operating Environment: No dust, condensation, metal powder, corrosive gases, water, oil mist, etc.
Protection Rating: P54

Altitude: Below 1000 meters

Leakage Measures:

Oil seals in rotating and sliding areas cannot completely prevent lubricant leakage. If the actuator is used
in clean rooms or similar environments, additional oil leakage prevention measures should be provided.
® [nstallation Location:

Should be installed indoors or in protected outdoor areas, avoiding direct exposure to sunlight.

Installation Steps

When installing the module, do not hit the module with a hammer. The module's reducer is a precision
mechanism , and the module is equipped with an encoder. Excessive impact may damage the reduction
mechanism and the encoder.

1.Align the Module Output and Load Shaft Precisely.

Note: Perform this alignment carefully, especially when using rigid couplings. Even slight

misalignment can cause the actuator to exceed the allowable load, leading to damage to the output shaft.
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2.Use flat washers and high-strength bolts to secure the module flange to the load end, Tighten them with

a torque wrench to control the tightening torque.

The tightening torque is shown in the table below:

L-70-1 L-80-1 L-90-1 L-110- L-142-1 L-170-1
Module
Output Output Output Output Output Output
ltem shaft Flange shaft Flange shaft Flange shaft Flange shaft Flange shaft Flange
Bolt M3 M3 M3 M3 M3 M4 M4 M4 M5 M5 M6 M6
Specifications
15 (Thread 16.5 (Thread 17.5(Thread 22 (Threaded 27.5 (Thread 34 (Thread50 (Through
Hole Depth |ed Portion| 7.5 ed Portion 7.5 ed Portion 10 Portion 10 ed Portion 10 [ed Portion Hole) 9
Depth: 6) Depth: 6) Depth: 6) Depth: 8) Depth: 8) Depth: 10)| " '°'¢
Clamping
Force 24N'm [24N'-m| 24N'm |24N'-m| 24N-m [54N'm 5.4N'm 5.4N'm 10.8N-m [10.8N'-m| 18.4N-m | 18.4N-m

3. Proper Connection of Motor Power and Encoder Cables

Do not pull the cables forcefully, as this may damage the terminals at the connection points.

Keep the cables slack to avoid applying tension to the module.When bending the cables, maintain a

sufficient bending radius (R=40mm or more) to prevent excessive bending that could cause cable

breakage.

Discharge Module Description

1.

Product Description

(1)The power discharge module is a dedicated component for handling the regenerative braking kinetic

energy of robot joint modules operating under high-speed and heavy-load conditions, thereby preventing

the bus voltage overvoltage alarm and shutdown caused by the surge in power supply voltage due to

regenerative energy feedback.

(2) When the joint module is powered by a 48V switching power supply, the operating circuit with the

added power discharge module can be simplified and equivalent to the diagrams shown in Figure 1-1 and

Figure 1-2.

(3) The discharge resistor functions to dissipate excess energy through resistance when the circuit loop is

in the kinetic energy recovery process, thus avoiding the power supply voltage surge induced by

regenerative energy feedback. However, the discharge resistor cannot be connected to the circuit for an

extended period; otherwise, it will continuously generate excessive heat, leading to component damage,

circuit malfunctions and unnecessary power consumption. Therefore, it is recommended to design a
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reliable control logic for the discharge resistor connection. When the joint module is powered by a 48V

switching power supply, the control logic for the discharge resistor connection of the power discharge

module is as follows: the resistor is disconnected when VDC < 52V (see Figure 1-1), and the power

supply only outputs electric energy to the motor at this time; the resistor is connected when VDC = 55V

(see Figure 1-2), and the excess electric energy is dissipated through the resistor at this time.

pcasv (*)

_—

O,

Figure 1-1 Resistor off (V. <52V)

2. Technical Information

2.1 Electrical Characteristics

ral
LY

ocasy () ®

Figure 1-2 Resistor on (V. =55V)

Table 2-1 Electrical Characteristics
Input Voltage (VDC) 24-65
External Braking Resistor See Table 3-2 and Table 3-3
Capacitance (uF) 1000

2.2 Adjustment of Regenerative Braking Resistor for Start/Shutdown

The discharge module is equipped with two DIP switches, and the discharge voltage value can be

adjusted via the DIP switches as detailed in the following table:
Table 2-2 Technical Data

Activates the regenerative braking resistor
when VDC 255 V;

=58V

<50V OFF OFF 55 51 ) ) )
Deactivates the regenerative braking
resistor when VDC <52 V.
>50V Activates the regenerative braking resistor
OFF ON 64 60

when VDC 264 V;
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Deactivates the regenerative braking
resistor when VDC <60 V.

Activates the regenerative braking resistor

>50V when VDC = 64 V;
ON OFF 64 60 . ) .
<58V Deactivates the regenerative braking
resistor when VDC <60 V.
Activates the regenerative braking resistor
>58V when VDC 273 V;
ON ON 73 68 . ) .
<65V Deactivates the regenerative braking
resistor when VDC <68 V.
Notes

1.Do not allow the module supply voltage to exceed the regenerative braking resistor activation voltage.

Exceeding this voltage will cause the discharge module and braking resistor to operate continuously,

resulting in overheating.

2.The voltage error for the regenerative braking resistor activation/deactivation voltage is less than 1.5%.

2.3 LED Indicator Description

This module is equipped with 2 LED indicators, whose functions are described as follows:
Table 2-2 LED Indicator Description

Solid on when power is

If the light remains off or flashes after power-on,
check whether the input voltage of the module is

Indicator

regenerative braking resistor

is activated.

normal;
Yellow Power Indicator ) ] normal and if the power screw terminals are
Off or flashing when poweris |
tightened securely.
abnormal.
1.Discharge powered, module not running:
If the LED indicator is off or flashing:
(D Check if the brake resistor screw terminals are
securely tightened or if the brake resistor is
open-circuited.
1.Solid on when powered on )
@ Check if the supply voltage exceeds the
i normally;
Brake Resistor ) discharge voltage.
Green 2.0ff or flashing when

2.Discharge powered, module running:

If the LED indicator is solid on:

@ The supply voltage rises due to the module’s
kinetic energy feedback but is lower than the
regenerative braking resistor activation voltage.
This is normal if the activation/deactivation voltage

settings are appropriate.
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@ The supply voltage rises due to the module’s

kinetic energy feedback and exceeds the
regenerative braking resistor activation voltage,

indicating module damage.

Notes

1.Do not allow the module supply voltage to exceed the regenerative braking resistor activation voltage.
Exceeding this voltage will cause the discharge module and braking resistor to operate continuously,
resulting in overheating.

2.The voltage error for the regenerative braking resistor activation/deactivation voltage is less than 1.5%.
2.4 Environmental Conditions

Table 2-4 Environmental Conditions

Operating Temperature -20 ~60°C
Storage Temperature -30 ~60°C
Protection Class IP30
Operating & Storage Humidity 20% ~ 80% RH (non-condensing)

Note
Please ensure the operating environment is free of dust, metal powder, corrosive gases, flammable

gases, oil mist, and other contaminants.

3. Wiring

3.1 Electrical Interface Definition

The electrical interface of the power discharge module is shown in Figure 3-1, and the interface
definitions are detailed in Table 3-1.

Table 3-1 Electrical Interface Definition

Connect to module
1 PE
housing (ground)
Screw terminal
Power Connect to 48 VDC power ]
2 48- ) DB910-6.35-3P-GN-P | Wire gauge: 10-14 AWG
Input negative . )
Tool: M3 Phillips screwdriver
Connect to 48 VDC power
3 48+ -
positive
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Brake 1 BR+
Resistor 2 BR-

Connect to brake resistor DB910-6.35-2P-GN-P

3.2 Wiring and Operation Instructions

The wiring diagram of the 48V DC power supply with the power discharge module and joint module
is shown in Figure 3-2. The DC+ and DC- terminals of the discharge module must be directly connected
to the DC+ and DC- terminals of the module respectively.The recommended specifications for the DC48V
power supply and braking resistor R corresponding to each joint model are listed in Table 3-2.The
recommended accessory specifications for the power discharge module matched with each robotic arm

model are listed in Table 3-3.

48VELTE ""“ ...... Drive 1
“ T { ‘ *
Tc | W ; '
» l oCin
-L =
fiatiiiti=ae
$DC+
B+ o
(o PE Ri?
Jv_ BR 6
9 pe-

Figure 3-2 Wiring Diagram of Power Discharge Module

Table 3-2 Recommended Accessory Specifications for Each Joint Model

08 100W . 48VDC 50W. 10Q 12000 p F 80V
11 150W . 48VDC 50W. 10Q 12000 p F\ 80V
70 200W . 48VDC 50W. 10Q 12000 u F, 80V
80 600W ., 48VDC 200W. 5Q 36000 u F. 80V
90 800W . 48VDC 200W. 5Q 96000 u F. 80V
110 1200W . 48VDC 200W. 5Q 96000 u F. 80V
142 1500W . 48VDC 300W. 3Q 96000 u F. 80V
170 3000W . 48vDC 300W. 3Q 96000 u F. 80V
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Table 3-3 Recommended Accessory Specifications for Each Robotic Arm Model

7kg Robotic Arm 2000W / 48VDC 200W / 5Q
12kg Robotic Arm 2500W / 48VDC 300W /3Q
20kg Robotic Arm 5000W / 48VDC 300W /3Q

4. Mounting Method

The power discharge module generates heat during operation, and the resistor may even become hot to

the touch. Do not touch it directly. The power discharge module and discharge resistor shall be mounted in

an environment with good ventilation and heat dissipation conditions, such as on a large-area metal plate

or in an electrical cabinet equipped with a cooling fan.

44



Laifual

Chapter 8 Debugging and Operation

Introduction

This manual describes the usage, precautions, and related information for the AthDrive firm ware
developed, designed, and implemented by Laifual Drive. Please read it carefully before operating the
software.

AthDrive is a dedicated host PC application specifically developed for the Laifual low-voltage series
modules. The software provides a range of features — including parameter configuration, phase-finding
(commutation alignment), jog testing, and more — presented in a clean,
well-organized interface. It is easy to use and enables users to quickly commission, debug, and operate

the low-voltage modules.

Installation

Please download our host PC software from the official website www.laifualdrive.com under “Service &
Support "— “Download Center. "For the USB-t0o-RS485 serial driver, please download version 323 from

the following link::https://www.zily-tech.com/driver/

Hardware Connection Block Diagram

Solution Overview:
The module is powered by a 48 V power supply, and RS-485 communication is used to connect the
module with the PC firm ware. Module parameter values can be modified through the firm ware .

The hardware wiring diagram is shown below:

Module Power Supply Low Voltage
Module

DC48V

Communication
Line

485 Communication Line PC

Communication Host Computer
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Steps to Connect to the firm ware

1.Connect the RS-485 communication cable.

For the communication cable provided by our company: Red wire A — T+/A, Yellow wire B — T-/B,
Black wire G — GND

The RS-485 adapter is shown in the figure below:

G8Y/ZZY/ZEZ-SHe=aSN

B 231 23ANOD 4
\\\ca¢u1051

2.0pen the firm ware . If the port cannot be detected, first check the connection of the communication

cables. If the cables are in good condition, please download and install the USB-to-RS485 serial driver.
The specific download link is provided in the “ Installation ” section.

As shown in the figure below, follow the steps to connect to the firm ware .

£ Hom

Ath § nriVE Com Status Motor Model  L70D-121

AthDrive

BB Setting Communication

PC Host Computer (Connected Successfully)

I Communication RS485 Communication

Parametertable Check if the port number can be detected

%1 Support Baud

Test Production

Alarm Record S
Test
Jog Control
" . Soft Reboot
&% Monitor
Oscilloscope
@2 Senior Write Data(Decimal) o
Antiphase
Slot 1 Address 1 Data 0 m
Other
Satting Read Data(Decimal)
siot 1 Addreas. 1 hum 1 Signed Read
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Chapter 9 JOG Test Run

JOG control

Open “JOG Control ” and click “Start ” to enable the servo. Confirm that the brake has been released (a
clicking sound “click ” indicates the brake is open).
Click the rotation arrow on the right (press and hold the left mouse button for 8 seconds before releasing)

to perform a rotation test.

£ L

Ath § nriVE Com Status Motor Model  L70D-121

AthDrive

HH Setting

Communication

P2.05 JOG Speed(J-min-1) 1000

Parametertable )
i) P2.06 Soft Start Acceleration Time(ms) 1000

7 Support 3 P2.07 Soft Start Deceleration Time(ms) | 1000 (2 Continuous Motion Locked
Test Production
Alarm Record -ock
Jog Control

@3 Monitor C

Oscilloscope
@2 Senior /
® Enable
Antiphase

Other ® CW Run

s
e @CCW Run

The program JOG

In the “AthDrive PC software” - “Parameter Table”, modify the following parameters in order to enable
the JOG program.

For example: if the module is required to run at a speed of 2000 rpm with an acceleration of 100 ms?, and
the motor needs to rotate 100 turns forward and 100 turns in reverse repeatedly, the parameters can be
set as follows.

1. P7.00 Bus Mode 0 (No Bus)

2. P0.05 Control Module 12

3. P6.00 JPOSO Position Control Pulse (High) 1310
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(Set the value of the first position, where the value multiplied by 10000 and added to the low-value will

give the target position pulse.)
P6.01 JPOSO Position Control Pulse (Low) 7200

P6.02 JPOS1 Position Control Pulse (High) -1310
(Set the value of the second position, where the value multiplied by 10000 and added to the low-value

will give the target position pulse.)

P6.03 JPOS1 Position Control Pulse (Low) -7200

P6.20 JPOSO Position Speed Control 2000 (Speed control for the first position, in rpm)

P6.21 JPOS1 Position Speed Control 2000 (Speed control for the second position, in rpm)

P6.30 JPOSO Position Filter Time 1000 (Filter time for the first position, in 0. 1ms)

P6.31 JPOS1 Position Filter Time 1000 (Filter time for the second position, in 0.1ms)

P6.40 JPOSO Position Stop Time 20 (Stop time from the current position to the next position, in 50ms)

P6.41 JPOS1 Position Stop Time 20 (Stop time from the current position to the next position, in 50ms)
4. P4.18 Servo ON Wait Time O

5. P5.01 Set to 1 to start the operation
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Chapter 10 Key Parameter Verification and

Rigidity Adjustment

1.0pen the firm ware and select

“Settings — Communication. ”

Click the “Connect ” button. Once the connection is successful, the “Connection Status ” will change from red

to green, and the corresponding module model will be displayed.

(If “Failed to Open Port ” appears, please unplug and reinsert the USB interface, then try connecting

again.)

20 Lwwy

%

Ath§ Drive
AthDrive
HH Setting
Communication
Parametertable
%1 Support
Test Production
Alarm Record

Jog Control

Monitor
Oscilloscope
@5 Senior
Antiphase
Other

Setting

it

Ath€ Drive
AthDrive
H7 Setting
Communication
Parametertable
&5 Support
Test Production
Alarm Record
Jog Control

Monitor

B

Oscilloscope
@2 Senior

Antiphase

Other

Setting

Com Status

Communication

RS485 Communication

PortName com?
Baud 9600

Motor Model 1700121

Joint

T

Account user

Write Data(Decimal)

siot 1

Read Data(Decimal)

siot 1

Com Status

Cammuni ation

RS485 Communication

PortName
Baud

Address 1

Address 1

Motor Model  L70D-121

®

e e

Account  user

Test
[ p—
Write Data(Decimal)
Siot 1 Address Data © [ wrie |
Read Data(Decimal)
Slot 1 Address 1 Num 1 [ unsigned acad | signes acsd |
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2.Click “Others — Settings ” and select the “Administrator ” button. The top-right corner will indicate that you

have entered Administrator Mode.

£ HAmn - -
@ U
g - 20: 125
AthS Drive Com Status Motor Model  170D-121 Joint T Account  admin
AthbDrive
89 Setting Communication X Setting x

Language Default(English

&) Admin
Software Versio
25.6.24.1
Firmware Version

Communication

Parametertable

@

Support
Test Production 8119

Alarm Record
Jog Control
Monitor
Oscilloscope
= Senior
Antiphase
Other

Setting

Parameter confirmation

1.0pen “Parameter Table ” and click the “Upload All ” button to upload the motor parameters.

i1 kom o
<
At h § Dr i VE Com Status Motor Model  L70D-121 Joint T Account  admin
AthDrive
58 Setting @ w Setting X Parametertable %

Communication / | - _ |m
==, AllDoweiond | Export | import | Restor Facory Setings | Save Factory Setngs | Reset |

P mtes
= Support R PnNe Name Value Unit  MinValue MaxValue DefaultValue Operation
POXX
Test Production PO P00 Motor model | = o 3 0 Upload Dot
Alarm Record @ P2.XX
PO.0T  The type of brake | ], = o 1 0 Upload Dot
Jog Contral paX
PaXX P0.02  Encoder type | | - [ 1 1 Uplead Do
5 Monitor PEXX
P0.03  Drive model | ] — (] 15 ] Upload  Dor
Oscilloscope PEIK
s P7.XX P0.04  The motor rotates in the positive direction | | — 0 1 ] Uplosd  Dov
©> Senior PEXX
Antiphase PO.XX PO.0S  Control mode rotation [ | - 0 13 13 Upload  Dor
PAXX
Other PO.0S  Internal Enable Commands [ ] — o 1 [ Uplesd  Dor
Setting PO.07  Full closed-loop enablement [ ] = 0 1 0 Uplead  Dox
P0.08  Exchange UV phase sequence [ Il s o 1 0 Upload  Der
P0.0S  Module reduction ratio [ ] — 50 200 81 Upload  Dor
P1.00  Position ring gain [ | e o 1000 a0 Uplosd  Dor
P1.01  Second position ring gain [ | s o 1000 40 Uplead  Dav
P1.05  Position command filters the time constant | | oims o 32767 o Uplosd  Dox
P1.06  Position command filter form selection | ] — ° 1 ] Uplosd  Dor
P1O7  Speed offset | | wm 0 300 0 Upload . Dan 5
H
P1.08  Velocity feedforward percentage | | % 0 100 0 Uplead  Dev §
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2. Parameter

Joint Module Key Parameter

P0.00 Motor Model 1 0 2
PO0.01 Motor Type 0 0 0
P0.03 Drive Model 0 0 0
L-70-1-XX P0.07 Full closed-loop enable 0 0 0
P0.08 UV phase sequence 1 1 1
P0.09 Module ratio 51 81 101
PA.03 Pole pairs 8 8 8
PA.04 Rated current 323 316 253
PA.05 Maximum current 82.5 67.7 65.2

PO0.00 Motor Model 1 0 2 3
PO0.01 Motor Type 1 1 1 1
P0.03 Drive Model 1 1 1 1
P0.07 Full closed-loop enable 0 0 0 0
L-80-1-XX
P0.08 | UV phase sequence 1 1 1 1
P0.09 Module ratio 51 81 101 121
PA.03 Pole pairs 8 8 8 8
PA.04 Rated current 1042 675 789 659
PA.05 Maximum current 134.8 108 108.3 904
P0.00 Motor Model 1 0 2 3
P0.01 Motor Type 1 1 1 1
L-90-1-XX
P0.03 Drive Model 3 3 3 3
P0.07 Full closed-loop enable 0 0 0 0

P0.08 | UV phase sequence 1 1 1 1

P0.09 Module ratio 51 81 101 121
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PA.03 Pole pairs 8 8 8 8
PA.04 Rated current 1181 963 810 676
PA.0O5 Maximum current 1959 | 1515 | 1354 | 1194

P0.00 Motor Model 1 0 2 3
P0.01 Motor Type 1 1 1 1
P0.03 Drive Model 2 2 2 2
P0.07 Full closed-loop enable 0 0 0 0
L-110-1-XX
P0.08 UV phase sequence 1 1 1 1
P0.09 Module ratio 51 81 101 121
PA.03 Pole pairs 10 10 10 10
PA.0O4 Rated current 1838 | 1816 | 1805 | 150.7
PA.05 Maximum current 3242 | 286.1 263 | 2335
| R [ [ ]] @
P0.00 Motor Model 1 0 2 3
P0.01 Motor Type 1 1 1 1
P0.03 Drive Model 4 4 4 4
P0.07 Full closed-loop enable 0 0 0
L-142-1-XX
P0.08 UV phase sequence 1 1 1 1
P0.09 Module ratio 51 81 101 121
PA.0O3 Pole pairs 10 10 10 10
PA.0O4 Rated current 1940 | 1893 | 1966 | 1641
PA.05 Maximum current 389.3 | 344.5 | 3029 | 268
| R [ ® [ ]w]@
P0.00 Motor Model 1 0 2 3
P0.01 Motor Type 1 1 1 1
L-170-1-XX P0.03 Drive Model 5 5 5 5
P0.07 Full closed-loop enable 0 0 0 0
P0.08 | UV phase sequence 1 1 1 1
P0.09 Module ratio 51 81 101 121
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PA.03 Pole pairs 10 10 10 10
PA.04 Rated current 4246 | 3868 | 4069 | 4112
PA.05 Maximum current 870.8 | 707.6 | 620.5 | 562.8
P0.09 Module ratio 51 81 101 121
PA.03 Pole pairs 10 10 10 10
PA.04 Rated current 4096 | 3732 | 3926 | 3967
PA.05 Maximum current 840.1 | 682.7 | 598.6 543

Rigidity Adjustment

Rigidity adjustment requires appropriate modification of five parameters in the firm ware . The specific
parameters are: P1.00 - Position Loop Gain, P1.08 - Velocity Feedforward Gain, P2.00 - Speed Loop
Proportional Gain, P2.01 - Speed Loop Integral Time Constant, P2.0C - Load Inertia Percentage

1.Position Loop Gain (P1.00)

Function: Determines how accurately the system follows the commanded position. Higher position loop gain

increases system response speed and stiffness, and reduces position lag.

Setting Method:

Initial Setting:

® Set as high as possible while ensuring the motor operates quietly. You may refer to the value obtained
from self-learning.

Adjustment Steps:

® Gradually increase the position loop gain and observe whether the system exhibits vibration or
overshoot.

If vibration or overshoot occurs, reduce the gain slightly until the system stabilizes.

2. Position Feedforward Gain (P1.08)

Function: Improves high-speed response of the control system and reduces position lag.

Setting Method:

Initial Setting:

® Usually set to 0 if high response performance is not required.

Adjustment Steps:

® Gradually increase the position feedforward gain and observe whether the system becomes unstable or
exhibits vibration.

If the system remains stable, the gain can be further increased until the desired response speed is
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achieved.

3.Speed Loop Proportional Gain (P2.00)

Function: Affects the motor’s speed response and stiffness. Higher proportional gain increases system

stiffness and accelerates response speed.

Setting Method:

Initial Setting:

® Determined according to the specific servo drive model and load conditions. In general, larger load
inertia requires a higher gain setting.

Adjustment Steps:

® Set the integral gain and derivative gain to zero.

® Gradually increase the speed proportional gain and observe whether vibration occurs when the motor
stops.

If vibration occurs, slightly reduce the gain until the system stabilizes.

4.Speed Loop Integral Time Constant (P2.01)

Function: Influences the steady-state speed error and the stability of the speed loop. A smaller integral time

constant results in faster integration.

Setting Method:

Initial Setting:

® Determined according to the specific servo drive model and load conditions. Larger load inertia typically
requires a larger value.

Adjustment Steps:

® Gradually decrease the speed integral time constant while observing the system for vibration.

If vibration occurs, slightly increase the time constant until the system stabilizes.

General Tuning Procedure:

Set an appropriate rotor inertia ratio, referencing the value obtained from self-learning.

Set the speed loop integral time constant to a relatively large value to ensure initial system stability.
Gradually increase the speed loop proportional gain and observe the system. If vibration occurs, slightly
reduce the gain.

Gradually decrease the speed loop integral time constant and observe the system. If vibration occurs, slightly
increase the value.

Gradually increase the position loop gain and observe the system. If vibration occurs, slightly reduce the gain.
If mechanical resonance occurs, adjust the torque low-pass filter or notch filter to suppress resonance. To
achieve shorter positioning time and smaller position tracking error, the position feedforward gain can be

increased appropriately, but should not exceed 80%.
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After setting all gain parameters, perform a stability test to observe whether the motor exhibits instability or

vibration. If any issues appear, readjust the gain parameters until stable operation is achieved.
By following these steps, the servo motor gain parameters can be gradually tuned to ensure high response

speed, high accuracy, and stable operation.
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Chapter 11 Firmware Upgrade and Initialization

Upgrade via RS-485 Firmware

After connecting the module to the firm ware via RS-485, click the “Settings ” button at the bottom of the

left-hand function panel.

£, b

Ath g Orive Motor Model  L70D-121
AthDrive

B8 Setting

Jog Control

@ Monitor

Oscilloscope

2 Senior Write Data(Decimal)
Antiphase
Siot 1 Address 1 Data © =
Other
Read Data(Decimal)
st 1 - o 1

Open Administrator Mode. A window indicating that Administrator Mode is active will appear in the

top-right corner.

£ Lhan - v
0 EEARS AAEFIA RSN
7 = 2026/01/08 09:41:25
Ath Drive Motor Model  L70D-121
AthDrive
99 Setting Communication X setting

Default(English]

Commuinication Langusge Default(English)

&) Admin

Parametertable

Software Versio
Su rt 25.6.24.1
=) PPo Firmware Version
Test Production 8.1.19
Alarm Record

- 9
0%

Jog Control 2 \
@) Monitor o
Oscilloscope
@2 Senior
Antiphase
Other

Satting
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Click “Parameter Table ” in the left-hand function panel, then click the “Upload All” button at the top.

i

I

o

Ath€ Drive

AthDrive
38 Setting
Communication
Parametertable
=7 Support
Test Production
Alarm Record
Jog Control
@ Monitor
Oscilloscope
@2 Senior
Antiphase
Other

Satting

Com Status

Communication

AllParamters
POXX
P1.XX

Motor Model

5 L)
B3
Al Domriess [—r— r—" py

Pn No

P0.00

P0.01

P0.02

P0.03

PO.04

P0.05

P0.08

P0.07

P0.09

P00

PO

P1.05

P1.06

P1.07

P1.08

L70D-121 Joint

Name

Mator model

The type of brake

Encoder type

Drive model

The motor rotates in the positive direction
Control mode rotation

Internal Enable Commands

Full closed-loop enablement

Exchange UV phase sequence

Module reduction ratio

Position ring gain

Second position ring gain

Position command filters the time constant
Position command filter farm selection
Speed offset

Velocity feedforward percentage

57

T

Value

rad/s

0.1ms

pm

Account

MinValue

o

admin

MaxValue

3

32767

300

DefaultValue

Operation
Upload Do
Uplosd Doy
Uplosd Doy
Upload  Dov
Upload  Dov
Upload  Dov
Upload  Dov
Upload Do
Upload Doy
Uplosd Do
Upload Do
Upload Doy
Upload  Dov
Upload Do
Upload By
-
Upload  Dev ;:
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Next, locate the P7.01 “MODBUS Communication Baud Rate” parameter and change its value to “5 ”.

Click the “Download” button on the right to download the parameter.

£ tam —h
& -
A th { D rivege Com Status Motor Model L700-121 Joint T Account  admin
AthDrive
8 Setting Communication % setting X Parametertable x
Communication m
I—— T T [ ) ey ey ey
= Al Pr.o1
&7 Support it PnNo Name Unit  MinValue MaxValue DefaultValue Operation
PO.XX
Test Production 1K P7.00  Bus method = [ 3 3 Upload  Download
Alarm Record P2.XX
MODBUS communication baud rate
Jog Control Lot
Pa.XX P7.02  MODBUS communication protocel — o L] 8 Upload
@y Monitor PEIOC X 2
SN - P7.03  Communication protocol selection \ 0 1 1 u Bown
hic K P7.04  MODBUS shaft address - 1 247 1 Downicad
> Senior PBXX
Antiphise POXX P7.05  CAN synchronization time ms 2 15000 200 Upload  Dewnload
PAXX
Other P7.06  CAN communication rate — 0 5 5 Uplead  Deownlead
Setting P7.07  CAN communication node — 1 127 1 Uplead  Downlead
P7.10  DP communication jog speed pm -6000 6000 500 Uplead  Download
P7.13  Zero-back mode setting - 0 m 0 Uplead  Downlead
P7.14  Oscilloscope trigger mode setting - ) 1000 400 Upload  Downlosd
P7.15  spare — 9999 9999 ] Uplead  Download
P7.16  flags - o 1 0 Uplsad  Downlsad
P77 Gear NumH —_ 0 85535 0 Upload  Downlead
P7.18  Geer NumL - 1 65535 1 Upload  Downlsad
P7.19  Geer DivH — 0 65535 0 uplead  Downlead
_— NeedReboot True

After the download is complete, switch back to the Communication interface and click the dark blue “Soft

Restart” button. Once the soft restart is finished, click the red “Disconnect” button to

disconnect.

£ Lan
Ath$ Drive [
AthDrive
59 Setting Communication x

I " SR

Parametertable

PartName com
5 Support Baud
Test Production
Alarm Record
Jog Control
&) Monitor
Oscilloscope
©9 Senior ‘Write Data(Decimal)
Antiphase sl
Other
Setting Read Data(Decimal)
Siot 1

setting

Address 1

Address 1

Motor Model  L70D-121 Joint T Account  admin

X Parametertable B

Saft Reboot

oo © 3

Finally, reselect the 115200 baud rate and click the “Connect” button again.
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AthDrive
Setting
Communication
Parametertable
Support
Test Production
Alarm Record
Jog Control
Monitor
Oscilloscope
Senior
Antiphase
Other

Setting
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<

Com Status Motor Model  L70D-121 Joint T Account  admin
Communication Setting % Parametertable x
RS485 Communication
PortName Com7
Baud | 115200 5
4800
2600
19200
38400
57600
Write Data(Decimal)
siet 1 Address 1 Data 0
Read Data(Decimal)
o 1 - 1

1ata Monitor

After connecting, click the Settings tab on the left-hand panel, then click the dark blue “Firmware Upgrade”

button.

£ Lfan

Ath€ Drive

AthDrive
Setting
‘Communication
Parametertable
Support
Test Production
Alarm Record

Jog Control

) Monitor

Oscilloscope
Senior
Antiphase
Other

Setting

Motor Model  L70D-121 Joint T Account  admin

Com Status

Communieation

X Setting x
Langusge Default(English)

&) Admin

Software Version

25.6.24.1

Firmware Version
8119

0%
o

Select the firmware file to upgrade (485 upgrade requires a .newbin file), then click Open.
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4 b
FiEar:d X <
BKF? admin
& > v A b FEo v C ' TEER P
|- FEiE = m e
i e m
N = 70
o [ CMD_APPOLO_RZN2L I EC B V113n.. 2025/9/2817:31 | NEWBINCE 5
a3
[] CMD_APPOLO_RZN2L I EC_C_V113.n.. 2025/9/2817:31 NEWBIN 3745 5
> @ EE-AA
[] CMD_APPOLO_RZN2L I EC_C_V110 (..  2025/9/25 15:28 NEWBIN 37#5 B
[) CMD_APPOLO_RZN2L_T_EC_B V12...  2025/9/25 13:42 NEWBIN 74 5
| 0%
= * [] CMD_APPOLO_RZN2L_T_EC_C_V112...  2025/9/25 13:42 NEWBIN 7 5
- * [7] CMD_APPOLO_RZN2L | EC_C VA12.n.. 2025/9/25 13:42 NEWBIN 374 5
Eheect » [) cMD_APPOLO_RZN2L_I_EC B V112.n.. 2025/9/25 13:42 NEWBIN 374 5
WNEs » [™) cMD_APPOLO_RZN2L | EC_B_V111 (..  2025/9/25 10:52 NEWBIN 324 5
SZEE(N): | CMD_APPOLO_RZN2L |_EC B V113.newbin | newbin ¢*.newbin) v
1770) | B
| X ©
-
I eE

BB

When the blue progress bar reaches 99%, wait for one minute, then power off and restart the module.

The firmware upgrade is now complete.

Firmware Upgrade via J-LINK

1. Preparation

1. Hardware Preparation: Prepare the J-Link debugger.

FB X
E#

" | I
< M USBIEIEIE >

{Ez=R

1
e >

AR

FaimpmEita

2. Software Preparation: Go to the software center and install the flashing tool J-Link V6.20H.

i

L R

an
[ ]
B

ERiEER -

lo

BgEME

1+

L
FE

ERIREE 75 69 TN

J-Link V6.20H

1.0.0.0
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2. Initial Programming Procedure

1. After installation, open the J-Link Flash application.

2. Create a new project.

EJ Welcome to J-Flash x

Flesse select one of the following start options:
() Open recent project:

o Create new project

(] Do not show this messsge again. |Start J-Flash

3. Select the corresponding MCU model as required. In this example, choose “MIMXRT1064xxx6A. ”

Target deviee

Target intesface

WD -

Flash banks

ER Target Device Settings X
~
Manufacturer Device Core NumCores Flash Size
- |RT1084 s Filter
iF MOGET 1064wxx5h  [Cortex—MP 1 | 40896 BB + 256 MEB |

MOTET 10 A Cortex-MI 1 4096 KB + 256 MBE

Spaed

4000

Select“External’Flash

0K

Cangel

Bl Create New Project X
Target device

NiP MIMXRT1084xxxBa

Target interface
D - 4000

Flash banks

Naze Leader

BassAddr
LUX?GDUWUD Internal flash Defsult «
|8 060000000 External @SPI flash pefault ~ |
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4. Click “Options” > “Project settings” to open the configuration interface.

5. Go to the “General” tab and set the connection method to “USB.”

BN CMD_HEX VD01 - Project settings ®
General
Target Interface
¥ mMcu Connection typs
Init. steps —
Exit stups O uvss Device 0 b
Flash \J) USE 3§
Production () IR/ IR
Performance [_] Flasher module selection
Cancsl

6. Navigate to the “Target Interface "tab, select “SWD ” as the debugging interface, and set the speed
to “AUTO.”

ﬂ Project settings x

General
Target Interface
v MCU
Init. steps

SWD speed before init steps SWD speed after init steps

‘ Selected target interface] STD
‘ ‘ © suto zslection QO zute zelection
[

Exit steps 0O zoo kiie || () 200 kHz
Flash
Production
Performance

Cancel

7. Go to the “Production ” tab and check “Start application” to enable automatic reset, allowing the
program to run automatically after flashing.
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ﬂ Project settings b4
General Next SN 1
Target Interface -
v MCU -
Init. steps Actions performed by ‘Production Prograssing'
Exit steps
P B Erass selected sectors v
Flash
Production | 8 Frosras
Performance @ verify
‘ @) start application via SFR access ¥
() Disconnsct afterwards
() Override timeouts

Cancal

8. After completing the above configuration, exit the settings interface. Then click “Target ” >

“Connect ” to establish the connection between the J-Link emulator and the MCU.

ﬂ SEGGER J-Flash V7.92 - [ *]
File Edit Target Options View Help

Project inf ‘ Connect
Setting Disconnect
[-] General
Proi Test 3
Host . .
Production Programmin F7
[-1T1IF L . .
Type Manual Programming 3
Init. speed 4808 kHz
Spead 4808 kHz
-1 Target

Once the connection is successful, the LOG window will display “successfully. ”

Leg = X

- [8][2]: Eee4a3@ee CID BleSFeeD PID e@1BB181 TSG
- I-Cache L1: 32 KB, 512 Sets, 32 Bytes/Line, 2-Way
- D-Cache L1: 32 KB, 256 Sets, 32 Bytes/Line, 4-wWay
- Executing init sequence ...

- Initialized successfully
- Target interface speed: 4808 kHz (Fixed)

= ID: exes11477 (Mone)
- Connected successfully

Ready Connected Core Id: Ox0BD11477|Spesd: 4000 kHz

9. After the connection is established, click “File ” > “Open data file” to load the HEX file you want to

flash into the project.
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ﬂ SEGGER J-Flash V7.92 - [ *]

File Edit Target Options View Help
: Cls0  [\-code\l-1AR Projectic

Ta:
Save data file Ctrl+s  |00_0D00 46 43 46 42 00
00_0010 00 00 00 00 00
Save data file as... 00_0020 00 00 00 00 00
Show files on Flasher.. 00_0030 00 00 00 00 00
00_0040 10 00 00 00 01
New project 00_0050 00 00 40 00 00
nn NNEN NN AN AN NN AN
B} Cpen data file »
4 25« CMD.RB AR NXP VOO 3 debug . . 1 EEE o
R Flries =~ 01 @
y TEE ¥ Nl 1] 2
v ol OneDrive ~ Browselnfo 202310431 17,35 TRE
T Exe 202310027 1707 g
= F Tiiw 2023/11/2 £:48 i
1 T s o Oby 203310427 17:07 ik
B o » 1 ©MID_RE IAR NXP VD01 bin 20237112 845 BiN Ei%
w = 5 [7] cMD_RB_IAR_NXP VDT hex 2023/11/2 B:48 HEX it
O =55 *
v *
THEEEMD | «| Data files ("mot "srec "£19
oo | | e

10.After the file is loaded, click “Target”> “Production Programming” to begin flashing the program.

BN SEGGER J-Flash v7.92 -
File Edit Target Options View Help

Frojest inf Connect [0 \4-code\1- TAR_Project\CMD_RE_IAR_|
Setting Disconnect Go To: v el R
[-] General §000_0000 46 43 46 42 00 04 01 56
Proj Test ¥ pooo 0010 00 00 00 00 00 00 00 00
oct R —— 000_0020 00 00 00 00 00 00 00 00
Ee ‘Production Programming  F? #000_0030 00 00 00 00 00 00 00 00
e y—J000_0040 10 OO 00 00 01 04 OF 00
Type i v 000_0050 00 00 40 00 00 00 00 00
Init. speed Auto recognition 7000_00€0 00 00 00 Q0 00 00 00 00
Speed Auto recognition 7000_0070 00 OO0 0O 00 QO OO 00 0O
& e 7000_0080 EB O4 18 DA 06 32 04 26

7000 _00%0 05 04 04 24 00 00 00 0O

i NXP_MIMXRT1064xxx6A!|2000_00A0 00 00 00 00 00 00 00 00
Core Cortex-M7 7000_00BO 06 04 00 00 00 OO0 00 00
Endian Little 7000_00CO 00 00 00 00 00 00 00 00
Check core ID  Yes (@xBD11477) 7000_00D0 20 04 1% 08 00 00 00 00

Use target RAM | 64 KB @ @x2000000@ ||7000_00ED 00 00 00 00 00 00 00 0O
[-JInternsl flash 7000_00F0 00 00 00 00 00 00 00 00

7000_0100 D2 04 18 08 00 00 00 00
Type Internal bark @ 7000_0110 02 04 18 08 04 20 00 00
Base address @7 Boeases 7000_0120 00 00 00 00 OO OO0 00 00

11.Check the flashing result
Once the program is successfully downloaded, the LOG window will display “successfully.” If any

additional dialog windows pop up, simply close them.
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[-] External Q5P flash
Type Internal bank 1

T7000_0170

Base address BxXEEERRREE 7000 0180

Flash size max. 256 MB 700
Loader Default

0_0120

117000_01B0
T000_01Ca
T7G00_01D0

Log

- End of verifying flash

- Start of restoring

- End of restoring

- Executing exit sequence ...

- De-initialized successfully

- Target erased, prograsmed and verifled successfully - Completed after 2,312 ssc
- 5tarting application ...

- Target applicetion started

At this point, the flashing process is complete.
3. Flashing Using a .jflash File
For easier future programming, you may save the above project as a .jflash file.

ﬂ Welcome to J-Flash x

Please select one of the following start options:

o Open recent project: CMD_HEX_V002. iflash

i::l {Create new project

|:| Iio not show this message agsin Start J-Flash

By opening the .jflash file directly in J-Link Flash, you can connect and flash the program without

repeating the configuration steps.
If it is necessary to change the MCU model, open the configuration interface to select the

corresponding MCU, and execute step 9 above to update the HEX file.

BN CMD_HEX V002 - Project settings X
General Target device
Target Interface
v MCU Device NEP MIMXRT1064xxxB4 E]
Init. steps Core Cortex—N7
Exit steps Endianness Littls Endian =¥
Flash
Production Terget options
Performance |:] Use J-Link script file
B Check core ID

ID |0BD11477

Maczk OFOOOFFF

J-Link Work RaAM settings

0K Cancel

Note:If any issues occur during the flashing process—such as connection failures—you may unplug

and reconnect the J-Link cable or power-cycle the development board, then try connecting again.
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Chapter 12 Communication Configuration

Example

Operation example with Beckhoff controller

Notes:

If you are not using a Beckhoff physical PLC, you will need a computer equipped with an Intel network
card that supports Beckhoff TwinCAT 3 software.

You can find the list of network card models compatible with TwinCAT at the link below:
https://infosys.beckhoff.com/english.php?content=../content/1033/tc3_overview/9309844363.html|&id=14

89698440745036069

[ Install software J

v

[ Device search ]

'

[ Servo parameter settings ]

[ PDO configuration ]

Activate configuration and enter
run mode

[ Control servo operation J

End
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Beckhoff Controller Module Configuration Flowchart
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Installing TwinCAT Software

The TwinCAT 3 software can be downloaded from the Beckhoff official website. It supports Windows 7,

Windows 10, and Windows 11 operating systems.

® Copy the module’s EtherCAT configuration file (XML) into the TwinCAT installation directory:
TwinCAT\3.1\Config\lo\EtherCAT

® Open TwinCAT 3 and create a New TwinCAT Project.

After installation is complete, ensure that the XML file has been added to the TwinCAT configuration path.

The default path is: C:\TwinCAT\3.1\Config\lo\EtherCAT

> IWEBEE » AHERERE (C) > TwinCAT » 31 » Config » lo > EtherCAT

.

N ER o=k E
W Beckhott ERPooocxm| 2024/10/28 19:23 M
* & Beckhoff EtherCAT EvaBoard.xml 2024/10/28 19:23 M
+ © Beckhoff EtherCAT Terminals.xml 2024/10/28 19:23 M
2 € Beckhoff FBIXXXxml 28 19:23 M
- @ Beckhoff FOxoooxml 18:23 [N
€ Beckhoff FM3scocxml 19:23 Y

4

& Beckhoff ILoox-B110.xml 19:23 [y
6‘ Beckhoff PS2xocxml 2024/10/28 19:23 M

i i 2025/5/26 13:03 X
v & CMDRob Appalo EtherCAT CiA402 V1.06.xml 2025/9/1615:18 M

1 HE 1.99 MB

TR WEE EENV) WA WD)  TwinCAT  TwinSAFE  PLC  EEAM)  Scope TRYT) WOIW) W)
LR T . » - 2 busyn @msmazen-.
buid 4024.64 Loaded - =

. TwinCAT 3 BECKHOFF

Wi
Vi " Open

IEFISTROEE . WA AT =R TR ST,

smen

Git AR TR

© S
ERSEERIN R L @

R
=SSR - @ maa|ls =0 0 ®E0 s | 8 + InteliSense

ESRER Se - » . - |84 busyt S =
e f ] 7 %

. - T JxfE — - I
Ewinu\! XAE Project (XML format) mi.@*ﬁ TwinCAT Projects

TwinCAT XAE System Manager =
Configuration =

TwinCAT PLC
TeXaeShell Solution

FABUREEHAINE? _
$17F Visual Studio WSS

EHEMN): TwinCAT Project3 ]
L) CaUsersiwugua\Documents\TcXaeShell - FEIB)..
BRAAEEGHME  TwinCAT Project 7| AR REIER(D)

[ | mmsnmEEmEE)

Lo BB
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Device Search
1. Connecting to the Beckhoff Controller (If you do not have a Beckhoff physical PLC, you may skip this
step.)

= = ‘ Release -

-0 (8- W | [
Build 4024.64 (Loaded -| < & B |[E3] 2
B ERIREIEE
@e-o-a| m=
BEEATEFFEEECUl)
& BRERTTETwinCAT Project3’(1 4 E)
4 Ll TWInCAT Project3
b @l SYSTEM
{2 MOTION

B0 rLC

| sAFETY

liH C++

[ vision

& AnaLYTICS

> & o

TWIinCAT RT (x64) -

R ] ‘ TwinCAT Project3 - <local> - < - | ‘

(Name)
Disabled
ItemType
PathName

fEETIEE

prass T

2. Connected successfully as below

MR \EE  WE(N) WEP)  LAB) TwinCAT  TwinSAFE  PLC B|Ow)  #EiH)

o [B-u-ad

Build 4024.64 (Loaded ~ -

(D)

BIRA M) IEM
TwinCAT RT (x86) > b [0 -

CX-654406

Scope
= | Release -

‘ b3 ‘ TwinCAT Project3

B EEREERE
@e-|o-als]
EREROEEFEER(Cl+)

R BRAETwinCAT Project3”(1 ANIEE)
(Name)

4 0] TwinCAT Project3
b @l SYSTEM
{= MOTION

B rLC

Disabled
ItemType
PathName

| sAFETY
[l c++

[&] vision

& ANALYTICS

> & o

|emmim
SENBRE
Eror

¥ A -

prasd iT
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3. Follow the steps below to install the network card driver. In the pop-up window, select the driver

corresponding to your network card model, then click “ Install ” to complete the installation.

(@l teach1 - TeXasShell Y (Ctri+Q) P - & x
XM WEEO WEV) WEE) £RE) WAD) | TwnCAT | TWSAFE PIC BAM) Scope IRM EOW mEMH)
United! B! | Windows ,

‘ol -meE e |- Actvate Configuration

Build 402464 (Loaded - Restart TwinCAT System

] Restart TWinCAT (Config Mode)

TR x
e Reoad Devees
axprmmEERACI) 2l
@) BREE teach"(1 MHE) Show Online Data
e , Show Subhems
b @ omon & Hide Diabled s
L & Sofware Protection.
M Access Bus Coupler/P Link Regiser @l
Update firmware/EEPROM , - B
> e \
Seected tem
EtherCAT Devices 5

@ TeProjectcompare
Mtiuser Explorer

Target Browser. B
AutomationML B
Bode Plot B
Fiter Designer B

< 4 0 [
i -8 x
BRI - |@s=0 |[4 =200 %8 14]| Clear | &AL + InteliSense - P~
] ) & |8

© 2025/10/28 9:28:36 979 ms.
© 2025/10/28 9:28:36 941 ms.
© 2025/10/28 9:28:36 950 ms.

| TwinCAT System’ (10000): TeRTime Server started: TeRTime.
| TwinCAT System’ (10000): TeloECat Server started: Tclo€Cat.
| TwinCAT System’ (10000): Telo Server started: Tclo,

© 2025/10/28 §:26:35 979 ms. | ToinCAT System’ (10000): Saving configuration of COM server TeEventlogger |
© 2025/10/28 §:26:38 466 s | ToinCAT System’ (10000): Staring COM Server TeEventLogger |

O wrsrms

@ o - Texaeshel ) sl & x

XA REE WEV) MEE) £HE) BAD) TwnCAT TwnSAE PLC EBAM) Scope IAM SOW) #AH)

Untited1 | | [ e e 1
colB-a-aEe =& - Release - TwinCAT RT (x64) <> - E -
Build 4024.64 (Loaded - - o | teacht - <Local> g
S :
- SHINENG:HC_Power:

Installation of TwinCAT RT-Ethernet Adapters x

Ethemet Adspters o Update st o (&
5 6 Instaled and teady o use devices{caline capabie] =
5 Tin t

CCRM 2-TncA Tine PO Erame Adpter Gt
5 Installed and teadyto use devices(iordemo use only)
. 9 Conpatle deves
. 558 Inconptble devies

LAN - TF LINK Wi USB Adoper

G Dissbied devices

Diale

™ Show Bindngs

[@ 82 14 | Clear | £ + elisense -

@ 2025/10/28 9:28:36 979 ms | TwinCAT System’ (10000} TeRTime Server started: TeTime.
@ 2025/10/28 9:28:36 941 ms | TwinCAT System’ (10000): TeloECat Server started: Telo€Cat.
@ 2025/10/28 9:28:36 950 ms | TwinCAT System’ (10000): Telo Server started: Tel.

@ 2025/10/28 9:28:35 979 ms | TwinCAT System’ (10000): Saving configuration of COM server TcEventLogger !
@ 2025/10/28 9:28:38 466 ms | TwinCAT System’ (10000): Starting COM Server Tekventlogger !

Bt - |@m=o [[a==0

[ s #=

B 513 2 : s 1 EMERAEEE ~

24

7 ds B

2025/10/28

4. Starting Search
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bl SYSTEM
k21 MOTION
0l PLC
I SAFETY
@ C++
k2] visioN
@&l ANALYTICS

4 i |io
@ Mappings

©- @ | =

EEEE(Ctrl+;) 4

CAT Project3"{(1 MNEE)
roject3

4

cs

5. Check the master port, such as Device4 (EtherCAT), which corresponds to the port used to connect the

module to the controller.
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B | 4 new I/O devices found

b mation Brotacall [Local Area Connection (<000)]

B4 Device 4 (EtherCAT)  [Local Area Connection 2 (<0011 > Cancel
| |Device JTCORMPORT [BUETSETTee UAR T 0 {IxD0B1A000)]

SelectAll

Unselact All

PecvTes

ENBRAE - | @wigo|||s =50 O 1285 /0 | Clear |
s -
T e A = pog: &
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6. Click“Yes ”
T
£
=ct3"(1 A ImB)

[Ee | #

‘therCAT)
iz
ENMRRSE
® e - b= ST =
7. Click"OK”

EEsnRETEs

A&~ o-a| L
RO ESEIFSERE(Crl+)
FERAEE" TwinCAT Project3”(1 -MEB)
I TwinCAT Project3

@ sysTeEm
iz MOTION

of rLC

& vision
& ANALYTICS EtherCAT drive(s) added

= vo

Pl ??g Devices Append linked axis to © NC- Configuration

= Device 4 (EtherCAT) () CNC - Configuration
% Image
£® |mage-Info

b 2 SyncUnits

4 Inputs

» Hl Outputs

b @ InfoData

b [ Drive 1 (CMDrob APPOLO)

i’ Mappings

A=

EANBRTTRE © 1285890 | Clear |

BRI P~
® e - me S =
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8. Click“No”

— " P s e ey e N—— | W e e

~  CX-654406 - = - 23] =

|
HCtrl+)

T Project3"(1 NEH)
2ct3

<1 SAF

ce 4 (EtherCAT)

nage

nage-Info

yncUnits

puts

utputs

ifoData

rive 1 {CMDrob APPOLO)
9s Bl

“ask 1 SAF - Device 4 (EtherCAT) 1 Fryve— T ‘ o ‘
“ask 1 SAF - Device 4 (EtherCAT) Info ! LS iR ear

;8 3 T

9. Device addition is complete, as shown in the figure below.

ERRASEEFREEE(Cll+) P~
Q] B ="TwinCAT Project3"(1 AIEE)
4 ol TwinCAT Project3
b @l SYSTEM
4 [z MOTION
T I NCTask T SAF
[E1 NC-Task 1 SVB
4% Image
[ Tables

[ saFeTY
[ﬁ C++
[&] vision
& ANALYTICS
4 Fo
4 % Devices
4 =% Device 4 (EtherCAT)
2® mage
2% |mage-info
2 SyncUnits
Inputs
> @ Outputs
lafaliat.
b | Drive 1 (CMDrob APPOLO)
4 “STMEDDmas

b
B
Q50 | Clear |

EANERAE
el
T e -

braty
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Servo Parameter Configuration
In the "CoE-Online" interface, set the parameters through SDO communication. For example, change

6060h to Sync Position Mode (8), and the steps are as follows:

General EtherCAT DC Process Data Plc Stanupnline

Bix
a Update List [JAuto Update @ Single Update [] Show Offline Data
Advanced...
Add to Startup... Online Data Module OD (AcE Port): 0
Set Value Dialog A
Index Name Flags Value Unit
605D  Halt option code RW 1 Dec @ K
605E Fault reaction option co... RW 2 Hesxe D0 Cancel
060  Modes of Operation RW P s
6061 odes of operation dis... P 8
6062  Position demand value RO 37992
6063  Position actual internal ... RO 37992 Boal 0 1 Hex Edit..
6064  Position actual value ROP 37992
o o Binary: 0g 1
6065 Following error window  RW 0x00000000 (0) =
6066 Following error time out  RW 0x0000 (0) Bit Size O1 @8 Qs O O OF
6067 Paosition window RwW Ox0000000A (10)
6068 Pasition window time RWP 0x0032 (50)
6069  Velocity sensor actual v... ROP 0
ANARR Velnritv demand value RO P n

=i

EAERAE = ‘|| Li JF=1580] | Clear ‘ A% + IntelliSense - ]
® e - s 2

PDO Configuration

As shown in the figure, check 0x1602 and 0x1A02 for the axis. If the current PDO meets your
requirements, there is no need to change it. Otherwise, you need to modify the PDO list to fit your mode. If
you need to modify it, right-click in the PDOContent window, select "Del" to delete the unnecessary

default PDOs, and "Add New Item" to add the required PDO.

General EtherCAT DC Process Data Plc Startup CoE - Online Online

Sync Manager: PDO List:
SM  Size Type Flags Index Size Name Flags M Su
o 128 MbxQut 0x1A00 8.0 CiA402 PV Mode (TX) 0
1 128 Mbxin Ox1A01 8.0 CiA402 PP Mode (TX) (1]
2 12 Outputs Ox1A02 26.0 CoE CSP Mode (TX) 3 1]
010z 20 HMDD 0
0x1600 6.0 CiAd02 PV Mode (RX) 0
ox1601 6.0 CiA402 PP Mode (RX) 0
Ox1602 12.0 CoE CSP Mode (RX) 2 0
0x1603 2.0 HM (RX) [i]

PDO Assignment (Ox1C13): PDO Content (Ox1A02):

(Jox1A00 || Index Offs  Name
‘:éf';:l e%6041:00 20 00  Statusword
X £
E _ 0x6064:00 4.0 2.0 Position actual value

[ JORTAD
0x6077:00 Torque actual value INT
FollowingErrorActualValue  DINT

Touch Probe Status LINT

Download Predefined PDO Assignment: (none
PDO Assignment
8 9 Load PDO info from device
8 PDO Configuration

Sync Unit Assignment...
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General EtherCAT DC Process Data Plc Startup CoE - Online Online

Sync Manager: PDO List:
. SM Size Type Flags | Index Size Name Flags SM Su
] 128 MbxOut Ox1A00 8.0 CiA402 PV Mode (TX) 0
1 128 Mbxin Ox1A01 8.0 CiA402 PP Mode (TX) 0
2 12 Outputs Ox1A02 26.0 CoE CSP Mode (TX) 3 0
3 26 Inputs 01403 20  HM(TX) 0
O0x1600 6.0 CiA402 PV Mode (RX) 0
i 0
PDO Assignment (0x1C12):
[CJox1600 Name Default (h...
0

Controlword
Target Position DINT
Touch Probe Function

Physical Output

Download Predefined PDO Assignment: (none)
PDO Assignment
SEP0O0 Assigarien Load PDO info from device
B PDO Configuration
Sync Unit Assignment...
Name Online Type Size >Addr... InfOut User.. Linkedto
F Statusword X 1120 UINT 2.0 95.0 Input 0 nState1, nState2
# Position actual ... X 37992 DINT 4.0 97.0 Input 0 nDataint . In . Inputs . ...
F Torque actual ... X 0 INT 20 101.0 Input 0 nDataln3[0] . nDataln3 ...
F FollowingError.. X 0 DINT 40 103.0 Input 0 nDataln1 . In. Inputs . ...
- To.Lfal.e v A LT an aATA deees A T N
0x1602 120 CoE CSP Mode (RX) 2 o
0x1603 20  HM(RX) 0
PDO Assignment (0x1C12): PDO Content (Ox1602): ?ﬁEPDOQﬂE
[C10x1600 Default (h...
[Jox1601 UINT
B0x1602 = =
[)0x1603 Ox607A:0
0x6088:00 tion UINT
Ox60FE:01 | UDINT
|
| TED(P) Ctri+P
Download Predeiinedi Move Up ﬂﬂ"JB%PDORjg
8 PDO Assignment s ili e Do
B PDO Configuration -
Sync Unit Assignment...
Name Online Type Size >Addr... InfOut User... Linkedto
' Statusword X 1120 UINT 2.0 95.0 Input 0 nStatel, nState2
! Position actual ... X 37991 DINT 4.0 97.0 Input 0 nDataln1 . In. Inputs . ...
f Torque actual ... X 0 INT 2.0 101.0 Input 0 nDataln3[0] . nDataln3 ..,
! FollowingError... X 0 DINT 4.0 103.0 Input 0 nDataln1 . In. Inputs . ...
{! Touch ProbeS... X 0 UINT 2.0 107.0 Input 0 nStates, nState6

Activate Configuration and Switch to Run Mode
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o~ T-O- e KD a7 % -]
Build 4024.64 (Loaded - :ml@z \®)
—

Release.

Twani

@)%, 8| TwincaT Projects

CAT RT (:80)

CX-654406 -

ON 3 e 7= busy? CTRAREEC O

Nor RANEES
codi-le-a| ’E\ <ensdl General EtherCAT DC  ProcessData Plc  Startup Cof - Onfine Online
RS RN TS -Fﬁ;‘g'} )
57 WABE TWinCAT Project3"(1 ATE) et s s
4 Gl TWinCAT Project SM Sze  Type Flags Index  Size  Name Flags SM su
b ll SvsTEM 0 128 MbxOut 0x1A00 B0 CiA402 PV Mode (TX) 0
4 i@ MOTION 1 128 Mbxin Ox1A01 80 CiA402 PP Mode (TX) 0
4 [ NC-Task 1 SAF 2 1 Outputs Ox1A02 260  CoE CSP Mode (TX) 3 []
-g :“( Task 1 5V8 3 26 inputs OX1A03 20 HM(TX) 0
e 0x1600 6.0 CiA402 PV Mode (RX) 0
Tables 0x1601 60  CiA402 PP Mode (RX) 0
i 22:‘:“ 0x1602 120  CoECSPMode (RX) 2 0
4 B Axis Ox1603 20 HM(RX) 0
: :;‘fw PO Assignment (Ox1C12); PDO Contemt (3x1602): o
T Ctrl Index Sze  Offs  Name Type Defoult (h..
b S inputs 0x6040:00 20 00  Controword UINT
b @ Outputs OX607A:00 40 20 Target Position DINT
e 0x6088:00 20 60  TouchProbe Function UINT
i sarery Ox60FE 40 B0 Physical Output UDINT
W 120
& vision ~
il AnaLyTIcS Download Predefined PDO Assignment:
+ @w P00 Assiopmant Load PDO info from device
4 o Devices 18 DO Configuration
4 9 Device 4 (EtherCAT) Sync Unit Assignment... Actvate Configuration X
&% imagy
Project: THIRCAT Frojecty
» Name Online Type Size  »Addr.. In/Out User.. Linkedto
4 # stawsword X 1120 UINT 20 950 mput © nstate1, nstatez e oo
» 2 Position actual .. X 37992 DINT 40 970  mput 0 nDatain . In . Inputs
: ¥ Torque actual . X 0 INT 20 1010 put © nDataln3{0] . nDatain3
¥ followingError.. X 0 DINT 40 1030 mput © natain . In ., Inputs . . Cancel
. -E;’éi;:::: ;:2 # Touch ProbeS.. X 0 UINT 20 1070 Wput © nStateS, nStates
i # Touch ProbeP.. X 0 DINT 40 1090 put © nDatain3 . In . Inputs . ..
=t # Touch ProbeP.. X 0 DINT 40 130 kmput © nDatalnS . In . Inputs . ..
4 31, Mappings :Pf'ys«:al nputs 0 UDINT 40 1170 bput © 'ﬁT_.E
#, NC-Task 1 SAF - Device 4 (EtherCAT) 1 ‘WcStateOut o BIT 01 15223 nput 0 A
% NC-Task 1 SAF - Device 4 (EtherCAT) Info 7 WeStateln x 0 Bir 01 15224 bput © nStated, nStated
 InputToggle X1 BIT 01 15244 Input 0 nStated, nstated
* State 8 UINT 20 15480 put 0
# AdsAddr 51016865.1:10.. AMSADOR 80 15500 Input ©
# Chno o USINT 10 15580 Imput O
# DcOutputShift X 614180 DINT 40 15590 put © nDCOutputTime . In L.
0x1601 6.0 CiA402 PP Mode (RX) 0
0x1602 120  CoE CSP Mode (RX) 2 0
0x1603 20  HM(RX) 0
PDO Assignment (0x1C12): PDO Content (0x1A00):
[Jox1600 Index  Size Offs  Name Type Default (h...
Dg"'zg‘ 0x6041.. 20 00  wStatusword UINT
50:: sci 0x606C.. 40 20  Velocity actual value DINT
0x6077.. 20 60  Torque actual value INT
8.0
Download Predefined PDO Assignment: (none)
s Load PDO info from device
8 PDO Configuration
Sync Unit Assignment...
| TeXaeShell x|
Name Online Type Size  >Addr.. InfOut User.. Linked to
¥ Statusword X 1120 UINT 20 950  Input 0O nState1, nState2
ES X 37991 DINT 40 970  mput 0 nDataln1 . In. Inputs . .. ° Restart TwinCAT System in Run Mode
B X 0 INT 20 1010 nput 0 nDatain3[0] . nDataln3 ...
¥ Followingrror.. X 0 DINT 40 1030 mput 0 nDatain1 . In. Inputs . ...
¥ Touch ProbeS.. X 0 UINT 20 1070  Imput 0 nStates, nState6 T} —
¥ Touch Probe P.. X 0 DINT 40 1090  imput O nDataln3 . In. Inputs . ... l—
¥ TouchProbe P.. X 0 DINT 40 1130 mput 0 nDatains . In. Inputs . ..
#! Physical Inputs 0 UDINT 40 1170  mput 0 /
# WeStateOut 0 BIT 01 15223 Input 0O aE
F Westateln X 0 BIT 01 15224 Input 0 nStated, nStated
¥ InputToggle X 0 BIT 01 15244 Input 0 nStated, nStated
* state 8 UINT 20 15480 Input 0
#) AdsAddr 5.101.68.65.1:10.. AMSADDR 80 15500 Input 0
* Chn0 0 USINT 1.0 15580 Input 0
¥ DcOutputshift X 614180 DINT 40 15590 Input 0 nDcOutputTime . In. |
¥ DlnputShift X 3385820 DINT 40 15630 Input O nDclnputTime . In . Inp...
%-Controlword X 0 UINT 20 710 20 nCtrl1, nCtri2
% Target Position X 0 DINT 40 730 0 nDataOut1 . Out. Out.
% Touch Probe F... X 0 UINT 20 770 0 nCtrls, nCrl6
B Physical Output 0 UDINT 40 790 0

After completing the configuration, you can observe that the device enters the OP state in the "Online"

interface.
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B--2 B %P |9 -0 | Release  ~| TwinCATRT (x86) - b .. - | 5% busy1 FlReREsERe B,
4.64 (Loaded ~ - 7 X & | TwinCAT Project3  ~ CX-654406 - - | | t | | g
i AN TwinCAT Project3 + X
- v
S-lo-a| ;'E General EtherCAT DC  ProcessData Plc  Startup CoE - Online Online NC: Online NC: Functions
SHRETERCH+) P~
2 TwinCAT Project3’(1 NRE) & SISl
AT Projects st
YSTEM
- Pre-Op Safe-Op
4 NC-Task 1 SAF
0 Clear E
[21 NC-Task 1 SVB E STy
% Image
[ Tables DLL Status
?J Objects PortA: Carrier / Open
% Axes
4 B Axis 1 Port B: No Carrier / Closed
b 4 Enc
b =l Drive No Carrier / Closed
T Ctrl No Carrier / Closed
b Inputs
b [ Outputs
e File Access over EtherCAT
AFETY Download... Upload...
s
MISION
0
T ENRESE - 0 | Clear | %5 + IntelliSense  ~ SRS
=¥ Device 4 (EtherCAT) R mE X
%8 image
%% Image-Info
b 2 SyncUnits
4 Inputs
> W Outputs
» @ InfoData
Control Servo Operation
Control the servo via NC:
1.The servo operates in Cyclic Synchronous Position Mode.
a. Set Units
For testing, choose the unit as: mm.
AIIFOUITEIERE - - -
il o-@ .
a 5 | S e ‘ﬁE General Settings Parameter Dynamics Online Functions Coupling Compensation
AT
11 #RsR7TEE TWInCAT Project3”(1 ANEE) Link To I/O... Drive 1 (CMDrob APPOLO)
ol TWinCAT Project3 .
b @ svsTem Link To PLC...
4 [ MOTION
4 B NC-Task 1 SAF Axis Type: CANopen D5402/Profile MDP 742 (e.g. EtherCAT CoE Drive) b
[E1 NC-Task 1 5vB
; Image Unit lay (Only)
Tables
@) Objects Position:  (JJpm [ mModulo
2
4 A Velocity: [ mm/min
b Enc
b 2l Drive Result
T Ctrl Position: Velocity: Acceleration: Jerk:
b Inputs mm mm/s mm/s2 mm/s3
b [ Outputs
o ric
I8 sAFETY Axis Cycle Time / Access Divider
(s
E VI;:ON Divider: 1 Cycle Time (ms): 2.000
g ANALYTICS e
4 /0
> s — BRRTER - O 13HBE90 | Clear | % + IntelliSense -
=& Device 4 (EtherCAT) T e - boit=]

%% |mage

b. Set Quantization Factor
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& WA TwinCAT Project”(1 4 8H) warme Offlere Vatue e vk e |u
+ &l TwncAT ncode Fuaation
i Tt et e Coumting Ovection Bl .
+ Wrcnnrsw Scafng Facor Numtaior r e
NG Task 1 50 Scafing Factor Denominator (detauk 1.0) r
Posiion ies e
= Tabies
1 otpers Moo Factor (e, 36017} 1600 f
4 3n Awes Toterance Window for Modulo Start 00 mm
T e Mk (raiom encodo vake) oI o
PNt Encorer ol Mk (bchte rmge i okl poeres o
P INCREMENTAL =] wcrenaenera €
b s
® s
aLsE = [
Wnc
& sarerv ) e
e FALSE =l .
i oo
) ]
o anaucs
v
% Drices s G
8 Do 4 enercar) Sy :
5% image
5% image-info e '
b2 sy
=T s | .
e huE =l .
o 1 Drbve 1 (EMORGD ABROLD o ¢ (e
b 5 Cok CS9 Mode (7X) e B B
’ : i “Delaul: PLE Com (MC_Home! =l x
» W ntoDus
B2 Mappings pos: ] €
i, Tk 1 SAF - Do EEherCAT) | oy = 5
2 NC- Tk 1 SAF - Dvice 4 EEherCAT) il
Fiter Time festion Correction 11} uo ..
Rosiion Sousce St 60641 | G
o Epuod Ml Colepreat | [ Sekctan

ScalingFactor: The distance corresponding to each position feedback pulse from the encoder.

For example, if the motor rotates 131072 pulses per revolution, and one revolution corresponds to 1mm,
then the Scaling Factor Numerator should be 1 mm/Inc, and the Scaling Factor Denominator (default 1.0)
should be 131072.

c. Set Encoder Feedback Mode to Pos

e p——— on
4 [l TwnCAT Projects
L =:‘;‘:"ﬂ Ivert Encoder Counting Diection FaLse =l
8 Task 1 588 Scaling Factor Mumerator o
(30 NC-Task 1 5VB Scaling Factor Denceminatos (delaul: 10) 110720
2 leage Pusition Biss 00
= Tables
W obiees Moduo Factor (69, 360.0°) 800
. Tolevance Window for Modido Start 00
::n' Encoder Mask (maxiemum encoder vabue) OFFTETEFE
T e
e Reference Systerm INCREMENTAL 2w
inputs Limit Switches:
i e Soft Foieion Lt Wi Moeitoring st =l
sy Minimum Position 00
e ot Position Limit Masimum Monitoring FALSE =l
b Masimum Posiion a0
i anavncs
53 - Fer
% Devices Fiter Time for Actual Position (P-T1) 00
4 8 Device 4 Ethercan) Fites Timefor AcuatVeociy P11 10
romaf Fite Time for Actual Acveesstion (-11) ar
b2 Symeunits - Homing:
! - Ivert Dinection for Homing Semsor Search FALsE =
5 8 Oupens
e Imvert Direction for Sync impuis Search TRUE =l
4 1 Drive 1 (CMDrob APPOLS Home Position (Caibration Value) a0
b 4 Cok CSP Mode (1) Reterence Mode (Sync condition) “Detault =l vt
» W Co €59 Mode (R X " =
8- Jrensind mm.-i:: Souce ‘Default: PLC Cam (MC_Home) =
nfolata Othar
4 g% Mappings [Pos > =
4% MC-Task 1 SAF - Device 4 (EthesCAT) 1 PoutanCommciion] P i P
4% NC-Task 1 SAF - Device 4 (EtherCAT) ko
Fier Time Position Conection (-11) 00
Position Source Standiard (E064] 3|

Encoder Sub Mask (absolute range maximum value): Based on the encoder's single-turn resolution of
131072, set it to 1FFFF.

Other Settings Description:

EncoderMode: Encoder mode, with the following three options:

Pos: Encoder is used only for position calculation when the position loop is inside the servo driver.
PosVelo: Encoder is used for both position and velocity calculation when the position loop is inside
TwinCAT NC.

d. Set Jog Speed



B s s e —
»
= Offiee Vaioe | Colime Vaue
[rm—r—
seterence ey 100
by 0
Tk 58 1500
Zmage 100
3 Tables
W oot
4 a
P 5
Raie
* W outputs Marnial Motian and Homing:
» “owe e ———— no
. Homsog Veacy ot e o) no
b W Oupun e . z (00>
e [reT—— rain)
B ey o et Pt m
- tog emens hackars) 50
il manviics Fat Asis Stop:
< @w P s 1 St Ty ponat ot ety 2|
2 B Derken 4 EhuCAT) Fast Acceleration optionsl) 0o
2 image Fast Deceler T— 00
£® image-inko Fant Jovk (optiona) oo
L fuag it Schos
5 W Oupun Soft Postian Limit Mikmum Manitorng FALSE =l
» W noDuta Mirsruam Position o0
a1 otve) it ooty ot Poscn L Masimum Monstorng e |
> o 5P Mo 0 s postion =
» W WeState
oy} B oows e E|
-+ 3 Mappings
NC-Task 1 SAF - Device 4 (EtharCAT) | L
5N Tk 1 A D 4 AT ko Mo oo sy Ftr Teme
Position Renge Mostoring TRuE -l

Set the "Manual Velocity (Fast)" jog speed to 10 mm/s and "Manual Velocity (Slow)" to 5 mm/s.

e. Jog Test

P

s

P-

General Settings Parameter Dynamics Online Functions Coupling Compensation

2CAT) 1
2CAT) Info

0.2898 Setpoint Position: mm]
\ - 37991
Lag Distance (min/max): mm] Setpoint Velocity:  [mmy/s]
0.0000 (0.000, 0.000) 0.0000
Override: [%] Total / Control Output:  [%] Error:
0.0000 % 0,00/ 0.00% 0({0x0)
Status (log.) Status (phys.) Enabling
([ Ready 18 NOT Moving (] coupled Mode (Ol Controller
[calibrated  [[] Moving Fw [0 In Target Pos. [IFeed Fw
("I Has Job (] Moving Bw [JInPos. Range (I Feed Bw
Controller Kv-Factor: [mm/s/mm] Reference Velocity: [mmys]
1 2200 3
Target Position: [mm] Target Velocity: [mmys]
0 4 100
- - + ++ [ —
Fi F2 F3 F4 i F9

Set Enabling 2

(] Controller
[[)Feed
[ Feed Bw
Ovenide [%]
0

Click "Set" to open the dialog, then click "All". At this point, the servo driver is enabled. Jogging operation

can be performed using F1~F4.
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Application Example Using Xinje Controller

Below is a simple usage and configuration example of the robot joint module using Xinje's XL series PLC

as the CANopen master. The wiring diagram is shown below:

24V Power

Ve
Host PC/

Xinjie PLC ——» Firmware

;

Driver Board

i For detailed pin definitions of Ethernet cable pls refer to the

diagram below

Rotary
Actuator

Wiring Diagram for Configuring the Module with Xinje Controller

Xinje PLC Ethernet Port Pin Definition:

BRERBINIANCANES S, KIGRSE
M=

(BEERERE]

RJASS|GH X RJA55| 549 EX

CANopen Interface Pin Definition of the Module Driver Board (taking the 142 model as an example; for

others, see Chapter 8):
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FIG

CAN bus Low

CAN bus Ground

CAN bus High

CANopen Configuration:

1. Open the software and click "Serial Port Settings" in the "Menu" as shown below:

[ fEHpLCRR T 2 aRet

XHHE) REE) ER\ERS) &RV PLCGEEER) PLGREQ WO BHOMW) #HEiH)
DBEXRbasAEaE0

oS ERAD

B R Ak 1 ] oo — e | % Ny H-B-ENE @ Q8
i 8 X PLCT - BRZE B

w=@
& APE
L@ BETEE
B BikE
o REDRR
B IRFRER
B RTHER/ERRR
B BaEE
m BiRkRE
B RERTHNE
© DERA YR
Sy PLCRE
@ 110
= EB
@ PLCHDO
w WARO
m S
o PRER
f. EDHR

N

8 Wi
o WHARE

migeH=x o Ti2

75 B

=8
HIZFE @

EL

WEXH [

PLCT:XLSN-32T @H5xTep, #5:1

82

jmi2:Ethernet Modbus 2 - 17 13H#REH3:0.0r




Laifual

[0 (EtEpLCE TEsR

XHE) REE ER\EHRG) SRV PLOMEPR) PLGREQ HEMO) BHOW) #EhH)
DEEXRReATrAEQ S 8ADNATRAR =

R R e etk e T L e o e o D — e | ¥ 'L“ihn...E@Q -

T Px | PLCT - g =X
=5

o EsE 0 P—

LA eREE R fE BB R TR
& AP B E [ RS WIRE FIRMS Hik [T
E“i:zj;:fﬂ"ﬂ Ethernet Modbus_1 Modbus-TCPIE%, WL IPHubL: 192.168.6.6, AMIPHh. ..
3 _SYS_t
5 2REER

I POU

1z POURMREE

L8 RBE
& XJBasicEipScann
@ XJBasicMotionCol
& XJBasicMotionCol
& ARE

L@ BT
B RAE

BERR

B IRFT R

B WA ERERRR

B BEER

m BUEEE

u RERTHDE
TRERR A V4R

i PLCRE

110

niEdsE oI

55 EE PLCT:XDH-60A32 &R Tcp, 11 2 Ethernet_ Modbus_1 -

2. Create a new communication project and connect to the PLC.

[0 (EtEpLCHiE TEsR
XHE) REE ER\EHRG) SRV PLOMEPR) PLGREQ HEMO) BHOW) #EH)
DEEXRREeATZ#EQ $80DEALIRAR w
R R 1 L o w oo — | hE-E-E-BQQ %Y

I PX | PLCT - BRE - x

27 I

@ PLC1 :
Bl |

R ESE 2 |

[ WHER sl

La tREE
B ARBIRREE
5 _SYS_AXIS
3 _SYS_ETHERNET
5 2BEER

5 POU

s POURMREE

L8 RBE
[ @ XJBasicEipScann
(@ XJBasicMotionCo:
& XJBasicMotionCo:
@ AFE

L@ BT
B RUE

REDRE =

B RF R 'éﬁ;.yﬁ P

B REAERERRR o =

o hans ET) ECECIE ]

= BiBKS

 RERTHDE
LT EDE S
i PLCRE
1o

niEdsE oI

Windows

R E"LIEE Windows
55 EE PLCT:XISN-32T @RSRTcp, W41 ik Ethernet_Modbus_1 ~

3. Once connected successfully, the software will automatically return to the main page. Locate and click "
CANopen" under “PLC Communication” in the “Project” section on the left, and the “CANopen Parameter
Configuration” window will appear.
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[ fipLCmre TR - 8 x
MHE) RIEE) FHEHRS) SRV PLOREP) PLGREQ) #WO) &HOW HBH)

DEEXRREoAZTFEQ T A4S TROR -

SR R e etk e T L o o e o o — e |k Ihihn..ﬁ.g@@@ -

3 x

I | PLCT - BBFZE
ARE 7 :
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8 ®UE (D

@ BEDRR
B s
B RTHER/ERRR
B HEkR
= BRiELS
w BERTANE
© DERA DR
£ PLCRE
110
= EB
@ PLC®HO
w WAmO
e
@ TRER
fla EDEHR
[ 4GBOX
T WBOX = 5 x
@ RERE HEIIE
o PLORT. o wEXE F A
) Canopen
ooy BEHIEH (HE)
5 WEE
g HiAE
 SARE
S PLCIES.

I
oESsELIR]

135 = PLCTXLSN-32T &H/5xTep, #5:1 i Ethernet Modbus 2 - 17 31&/EE3:0.00

% CANOpen£ ¥ E B O X1

d g i i
% (O CANBus @ CANOpen i (O) CANOpen M

LSRR
[=hcan_1 E) )k 1]
| LstationID:1, XJ-XL5NMast () XJ-HDW5-20P4-3AMast ||
Ecan_2 Nast
"CANBus () XJ-XLHMast

e

AN fikk S8l EE

g

iR Q= @& e - ¢ wd A~ e E B A0

4. In the “CANopen Parameter Configuration” window, click “Add” to configure a slave device. The “Select
Device File” window will appear. Click “Load EDS File,” select the appropriate EDS file, and then click
“Add.”
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CANOpen# BB
B

| “stationtd:

- cANBus
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CANOpenZ2#FiE
B fFikE

FUSECE
[Elean_1
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CAN_2
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iR SH EE
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(0) CANBus () CANOpen 1 () CANOpenbLbi
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TARHE
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Wuxi Xinje Electric Co.

Wuxi Xinje Electric Co.
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g e
| SRS B O X
— FEREDSXH EIFEDSMAF F
P i 1
[=lShenzen Leadshine Tec...

|—DM522—CAN Shenzen Leadshine Technology Co., Ltd.

|—DM556—CAN Shenzen Leadshine Technology Co.,Ltd.

L DMASS2-CAN Shenzen Leadshine Technology Co.,Ltd.

[=IWuxi Xinje Electric C...
|—XINJE—DF3E CAN Driv... Wuxi Xinje Electric Co.,Ltd
|—XINJE—DSﬁN CAN Driv... Wuxi Xinje Electric Co.,Ltd
[=}Wuxi Xinje Electric C...

|—XI—COBOX Wuxi Xinje Electric Co.,Ltd

|—XI—HD [5-20P4-3AMast Wuxi Xinje Electric Co.,Ltd

|—XJ—KL5NMa5t Wuxi Xinje Electric Co.,Ltd

|—XJ—XL5NSlave Wuxi Xinje Electric Co.,Ltd

|—XI—XLHMast Wuxi Xinje Electric Co.,Ltd

|—X}—,‘U_HSIEL'»'E Wuxi Xinje Electric Co.,Ltd
|—}cmdRobot

cmdRobot

ESTUN PRONET Driver

it #F  cmdRobot

B AR ESTUN PRONET Driver
B i 1000
WHEAT 1 \

RIS 0 \

5. Return to the “CANopen Parameter Configuration” window. Click on “StationID:1, XJ-XL5NMast” under

the master “CAN_1" to enter the “Basic Parameters” section. Set the baud rate to 500K and click
“Download Configuration.”

(Note:

(D Modified master station number and baud rate require a power cycle and re-establishment of
communication connection.

@ The master’s baud rate must match that of the third-party device.)
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CANOpenS#EE - o 53
B e
FERE

CAN_1

StationID: 1, KJ-XL5Ndast
cax_2

CANBus
A Cms) 290
Pt
i

@

N M Ems AR

LN -
CAN_1:2, ESTUN PRONET Driver

it 1 EfeRcE FiRAE i it

Click “Yes” when the following confirmation window appears.

oy
R\ R RERES?
T e A

=) AN

After reconnecting, the master’s baud rate will be updated to 1000K. Then click on “CAN_1:2, XXXX”
under “ Slave Configuration,” go to the “General” tab to check the slave station ID, click “Start Monitoring,”
and then click “Download Configuration.”

(Note:

(D The slave station ID must match the communication node of the third-party driver and should start from

ID 3.

@ After changing the communication node of the third-party driver, it must be powered off and restarted.)
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B i

TRk 4
|GEL

| —0O

CAN_1

L-StationID:1, XJ-XL5NMast T AR
[Hean_2
LcanBus M

RABH
SHUE
iR 5% EE
Mk E 0 =
~CAN_1:2, ESTUN PRONET Driver = =
LB

LB (ms)
LB ) (ms)

@ 500 g

iR LERE FHALE

6. Click “SDO Read/Write,” enter the relevant index in the search box, and click “Search.”

CANOpen2¥EE = o X
e ML R [SDOUEH) @
SDOE SDOS +7E
X
[ETcaN_1 %5 ETAY bRE B BRI PN
| -stationID:1, XJ-XL5NMast 2 OD_INTEGERS i INTEGERS
[Hcan_2 3 OD_INTEGER16 INTEG. .
L CANBus 4 OD_INTEGER32 INTEG. ..
k5 0D_UNSTGNEDS
F6 0D_UNSIGNED16
7 0D_UNSIGNED32
1000 device_type
1001 error_register
1002 manufacturer_status_register
1003 pre_defined_error_field
1005 cob_id_syne
1006 communication_cycle_period
1007 synchronous_window_length
1008 nanufacturer_device_name
= —— 1009 manufacturer_hardware_version
0 R =H A= 100a manufacturer_software_version
G 1014 cob_id_emergency_message
Lt 1016 consumer_heartbeat_tine
AN ST NG ERORE Ty ey 1017 producer_heartbeat_tine 5 UNSIG.
1018 Identity Object
1029 error_behaviour
11200 server_sdo_parameter
1400 receive_pdo_parameter_rpdol
#1401 receive_pdo_parameter_rpdo2
1402 receive_pdo_parameter_rpdo3
1403 receive_pdo_parameter_rpdod
11600 receive_pdo_mapping_rpdol
1601 receive_pdo_mapping_rpdo2
1602 receive_pdo_mapping_rpdo3
11603 receive_pdo_mapping_rpdod
11800 transmit_pdo_parameter_tpdol
1801 transmit_pdo_parameter_tpdo2
+1802 transmit_pdo_parameter_tpdo3
1803 transmit_pdo_parameter_tpdod
1a00 transmit_pdo_mapping_tpdol
1201 transmit_pdo_mappine_tpdo2
ik g EAERCE FaRAcE s

7. In the “SDO Read/Write” window, enter “6040,” click “Search,” select “6040,” and then enter “6” in the “
Write Value” field. Click “SDO Write,” and a “Success” prompt will appear.
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CANOpenS#ifE

=Rt

-]
[Elean_1
LStationID: 1, XJ-XL5NMast

AN_2
-CaNBus

iR 5% EE

LN -
—CAN_1:4, ESTUN PRONET Driver

WML ALFEEOR DO

SDOi SDOS 6040

= TS

g

Click “SDO Read,” and a “Success” prompt will confirm that the value “6” has

the “Read Value” column for “6040.”

IN_1
StationID: 1, XJ-XL5NMast
[Hcan_2

N kR SHEE

M E
—CAN_1:4, ESTUN PRONET Driver

=3
=

LERE FHALE

I TR SDOBE'S
SDOiE SDOS 6040

BE

it | +H7SiE

@

'R

0 Sasah! /

B .. R HAM
UNSIG. ..
UNSIG. ...
UNSIG. ..

X HATR
PA. O
PA. OF
PA. 10
PA.11
PA.12
PA.13
PA. 14
PA.15
PA. 16
ALMO
ALML
ALM2
ALMR

x @

disp_Pespd
disp_CurPosLSB
disp_CurPosSB
disp_EKLSB
disp_EKMSB
disp_PeLSB
disp_PeMSB
rotate

singlePos
EncAlnClrVar
Error_code Hi
controlword i

e

]

been correctly read back in

E-a X

... IR HAM

ETAY
PA.OE
PA. OF
PA. 10
PA. 11
PA.12
PA.13
PA. 14
PA.15
PA.16
ALMO
ALML
ALM2
ALM3

0 R !

disp_Pgspd
disp_CurPosLSB
disp_CurPosNSB
disp_EKLSB
disp_EkMSB
disp_PelSB
disp_PeMSB
rotate
singlePos
EncAlmClrVar
Error_code

controlword 6

EAERCE FaRAcE

e

L1331

Repeat the process to write values “7” and “15.” Once completed, the motor connected to the driver will
be enabled, indicating that the PLC and the driver have been successfully connected via CANopen.
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CAN FD Message Description

0 | CRC Value High Byte CRC Value High Byte
1 | CRC Value Low Byte CRC Value Low Byte
2 | Counter High Byte Counter High Byte
3 | Counter Low Byte Counter Low Byte
4 | Reserved Reserved
5 | Reserved Reserved
6 | Reserved Reserved
7 | Reserved Reserved
8 | Speed Loop P High Byte Speed Loop P High Byte
9 | Speed Loop P Low Byte Speed Loop P Low Byte
10 | Speed Loop | High Byte Speed Loop | High Byte
11 | Speed Loop | Low Byte Speed Loop | Low Byte
12 | Position Loop P High Byte Position Loop P High Byte
13 | Position Loop P Low Byte Position Loop P Low Byte

bit0: Speed Loop Setting (0/1)

bit1: Write to ROM/RAM

bit2: Position Loop Setting (0/1
14 | pita: Wite 1 ROMRAM Reserved

bit4: Encoder Zero Offset Setting (0/1)

bit5: Write to ROM/RAM
15 | Position Planning Acceleration High 2 Position Planning Acceleration High 2
16 | Position Planning Acceleration High 1 Position Planning Acceleration High 1
17 | Position Planning Acceleration Low 1 position Planning Acceleration Low 1
18 | Position Planning Acceleration Low 2 Position Planning Acceleration Low 2
19 [ Position Planning Deceleration High 2 Position Planning Deceleration High 2
20 | Position Planning Deceleration High 1 Position Planning Deceleration High 1
21 | Position Planning Deceleration Low 1 Position Planning Deceleration Low 1
22 | Position Planning Deceleration Low 2 Position Planning Deceleration Low 2
23 | Speed Planning Acceleration High 2 Speed Planning Acceleration High 2
24 | Speed Planning Acceleration High 1 Speed Planning Acceleration High 1
25 | Speed Planning Acceleration Low 1 Speed Planning Acceleration Low 1
26 | Speed Planning Acceleration Low 2 Speed Planning Acceleration Low 2
27 | Speed Planning Deceleration High 2 Speed Planning Deceleration High 2
28 | Speed Planning Deceleration High 1 Speed Planning Deceleration High 1
29 | Speed Planning Deceleration Low 1 Speed Planning Deceleration Low 1
30 | Speed Planning Deceleration Low 2 Speed Planning Deceleration Low 2

bit0: Position Acceleration Setting (0/1)

bit1: Write to ROM/RAM
31 | bit2: Position Deceleration Setting (0/1) Reserved

bit3: Write to ROM/RAM
bit4: Speed Acceleration Setting (0/1)
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[ [ Tx(Master 3 Slave) [  Rx(Master « Slave) |

bit5: Write to ROM/RAM
bit6: Speed Deceleration Setting (0/1)
bit7: Write to ROM/RAM

Multi-turn Encoder Homing Command 35 High
2

Multi-turn Encoder Homing Command 35 High
1

Multi-turn Encoder Homing Offset Command
35 Low 1

32 | Multi-turn Encoder Zero Offset Command High 2

33 | Multi-turn Encoder Zero Offset Command High 1

34 | Multi-turn Encoder Zero Offset Command Low 1

Multi-turn Encoder Homing Offset Command

35 | Multi-turn Encoder Zero Offset Command Low 2
35 Low 2

Command: Write Current Multi-turn Position to
36 Motor Temperature
ROM as Motor Zero (0/1)

37 | Motor Enable Control Voltage Value

38 | Motor Stop Command: Speed = 0, Keep Enabled

Control Command
Motor Operation Mode1: Torque Closed-Loop
1: Torque Closed-Loop Control
Control2: Speed Closed-Loop Control3:
39 | 2: Speed Closed-Loop Control .
N Absolute Position Closed-Loop Control4:
3: Absolute Position Closed-Loop Control ] N
_ N Relative Position Closed-Loop Control
4: Relative Position Closed-Loop Control

Torque Current Control Value High Byte (Unit: %o

Torque Current High Byte

40 | of Rated) a oh Byt
41 | Torque Current Control Value Low Byte Torque Current Low Byte
42 | Speed Command High Byte (Unit: 0.1 rpm) Motor Speed High Byte
43 | Speed Command Low Byte Motor Speed Low Byte

Speed Limit High Byte (Position Control Mode,
44 . Error Code

Unit: 0.1 rpm)

45 | Speed Limit Low Byte (Position Control Mode)

Multi-turn Encoder Position Command High

46 | Position Command High Byte 2
Byte 2

N ) Multi-turn Encoder Position Command High
47 | Position Command High Byte 1

Byte 1
. Multi-turn Encoder Position Command Low
48 | Position Command Low Byte 1
Byte 1
49 | Position Command Low Byte 2 Multi-turn Encoder Position Command Low
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[ [ TxMaster+Slave) [  Rx(Master « Slave) |

Byte 2

Brake Command
0: Brake Release
50 Brake Status
1:Brake Clamp

2:Brake Release

51 | CAN ID Setting

Multi-turn Encoder Raw Position Command

52 | Positive Position Limit Command High Byte 2
High Byte 2

Multi-turn Encoder Raw Position Command
High Byte 1

Multi-turn Encoder Raw Position Command

53 | Positive Position Limit Command High Byte 1

54 | Positive Position Limit Command Low Byte 1
Low Byte 1

Multi-turn Encoder Raw Position Command
55 | Positive Position Limit Command Low Byte 2

Low Byte 2
56 | Negative Position Limit Command High Byte 2 Software Version High Byte
57 | Negative Position Limit Command High Byte 1 Software Version Low Byte
58 | Negative Position Limit Command Low Byte 2 Motor Model I/T/S

59 | Negative Position Limit Command Low Byte 1

60 | Error Reset Command
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Appendix 1 Module Dimension Drawing
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Appendix 2 Parameters

Firmware Parameters

Object
Parameter o t'j Communication Par t Par t Parameter Minimum Maximum Default Effective
ictional
No. o Protocol Name Description Unit Value Value Value After Restart
Address
[0] 81Ratio
[1] 51Ratio NEEDRE
P0.00 0x3000 CANOpen&EtherCAT Motor Type . — 0 3 0
[2] 101Ratio BOOT
[3] 121Ratio
Selected Motor
Parameter table NEEDRE
P0.01 0x3001 CANOpen&EtherCAT Motor Type — 0 3 0
[0] T Joint BOOT
[111 Joint
[0] Signle-turn
NEEDRE
P0.02 0x3002 CANOpen&EtherCAT Encoder Type [1] Signle-turn+ — 0 1 1 SeoT
Multi-turn
[0] 14
(1117
[2] 20 NEEDRE
P0.03 0x3003 CANOpen&EtherCAT Drive Type — 0 15 0
[3] 25 BOOT
[4] 32
[5] 40
[0]Counterclockwise
Positive Rotation
Motor Positive P
. Direction NEEDRE
P0.04 0x3004 CANOpen&EtherCAT Rotation [1] Clockwise — 0 1 0 o0
Direction Positive Rotation
Direction,
[C] Position control
(contact command)
Control mode NEEDRE
P0.05 0x3005 CANOpen&EtherCAT ) [D] Speed control — 0 13 13
rotation BOOT
(parameter
command)
[0]External S-ON
valid
[1] External S-ON
Internal enable invalid — motor NEEDRE
P0.06 0x3006 CANOpen&EtherCAT — 0 1 0
command excitation signal will BOOT
be automatically
activated after
S-RDY output.
Full closed-loop Full closed-loop NEEDRE
P0.07 0x3007 CANOpen&EtherCAT — 0 1 0
enable enable BOOT
Swap the UV phase NEEDRE
P0.08 0x3008 CANOpen&EtherCAT UV commutation — 0 1 0
sequence. BOOT
NEEDRE
P0.09 0x3009 CANOpen&EtherCAT Module ratio Reducer Ratio — 50 200 81 BoOT
Position loop This value
P1.00 0x300A CANOpen&EtherCAT . . . 1/s 0 1000 40 NOREBO OT
gain determines the gain
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of the position loop.
Increasing it
enhances servo
stiffness in position
control, but
excessive gain may

cause oscillation,

P1.05

0x300F

CANOpen&EtherCAT

Position
command filter
time constant

This value is used
for smoothing the
input pulses. A
larger value results
in better smoothing
effect, but an
excessively large
value will cause
signal lag. Unit: 0.1

ms

0.1ms

32767

NOREBO OT

P1.06

0x3010

CANOpen&EtherCAT

Position
command filter

type selection

[O]: First-order filter
[1]: Second-order
filter

NEEDRE
BOOT

P1.07

0x3011

CANOpen&EtherCAT

Speed bias

This value is set to
shorten positioning
time. However, if set
too high or not
properly coordinated
with Pn112, it may
cause vibration. It is
related to the speed
command, deviation
counts, and Pn500
(positioning error).

rom

300

NOREBO OT

P1.08

0x3012

CANOpen&EtherCAT

Velocity
feedforward
percentage

Used to set the
position feedforward
value. A higher
value results in
faster position
response and
smaller position
deviation. Setting
this value too high
may cause
overshoot and

oscillation.

%

100

NOREBO OT

P1.09

0x3013

CANOpen&EtherCAT

Velocity
feedforward
filter time

Mechanical shock
caused by smooth
torque feedforward.

0.1ms

640

NOREBO OT

P1.0A

0x3014

CANOpen&EtherCAT

Deviation
counter reset

method

[0]Deviation counter
resets when S-OFF;
does not reset on
overtravel.
[1] Deviation counter
does not reset.

[2] Deviation
counter resets on
S-OFF or overtravel

(except zero clamp).

NEEDRE
BOOT

P1.0B

0x3015

CANOpen&EtherCAT

Deviation
counter overflow

alarm

When the deviation
counter value
exceeds this setting,
itis considered an

256puls

32767

1024

NOREBO OT
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overflow and
triggers an alarm
signal.

P1.0C

0x3016

CANOpen

Positioning time

This value sets the
time required to
complete
positioning. Unit: 0.1
ms

0.1ms

60000

30000

NOREBO OT

P2.00

0x3017

CANOpen&EtherCAT

Velocity loop
gain

This value
determines the gain
of the velocity loop.
Ensure Pn106 (load
inertia percentage)
is set correctly.

rad/s

4000

500

NOREBO OT

P2.01

0x3018

CANOpen&EtherCAT

Velocity loop
integration time

Reducing this value
can shorten
positioning time and
improve velocity

response.

0.1ms

4096

400

NOREBO OT

P2.04

0x301B

CANOpen

Parameter

speed

This parameter can
be set positive or
negative. When
control mode
Pn005.1 =D, it
determines the
motor speed. Unit:
rpm

rpm

-6000

6000

50

NOREBO OT

P2.05

0x301C

CANOpen

JOG speed

Sets the speed
during JOG
operation; the
direction is
determined by the
button. Unit: rpm

rom

6000

50

NOREBO OT

P2.06

0x301D

CANOpen

Soft start
acceleration

time

Time required to
accelerate 1000 rpm
under ramped
speed command.
Unit: ms

10000

100

NOREBO OT

P2.07

0x301E

CANOpen

Soft start
deceleration
time

Time required to
decelerate 1000 rpm
under ramped
speed command.

Unit: ms

10000

100

NOREBO OT

P2.08

0x301F

CANOpen

Velocity filtering
time constant

Speed command
primary filter time
constant. Unit: ms

10000

NOREBO OT

P2.09

0x3020

CANOpen

Speed
command curve

form

Speed command
curve form [0] ramp
[1] S-curve
[2]first-order filte

[3] second-order filte

NEEDRE
BOOT

P2.0A

0x3021

CANOpen

S-curve

selection

This value
determines the
transition curve of

the S-curve.

NOREBO OT

P2.0B

0x3022

CANOpen

S-curve rise

time

The time required to
transition from one
velocity point to
another in an

S-curve manner.

10000

NOREBO OT
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P2.0C

0x3023

CANOpen

Percentage of
load inertia

load inertia to motor
rotor inertia.
Setpoint = (Load
inertia / Rotor
inertia) * 100

%

20000

NOREBO OT

P2.0D

0x3024

CANOpen &EtherCAT

Torque
feedforward
form

[0]General torque
feedforward.

[2] High-speed
torque feedforward
is used.

NEEDRE
BOOT

P2.0E

0x3025

CANOpen &EtherCAT

Torque
feedforward

percentage

This is used to set
the torque
feedforward value to
improve speed
response. To use
this function in
manual tuning
mode, please
correctly set the load
moment of inertia
ratio Pn106.

%

100

NOREBO OT

P2.0F

0x3026

CANOpen &EtherCAT

Torque
feedforward
filter time

Mechanical shock
caused by smooth
torque feedforward.

0.1ms

640

NOREBO OT

P2.10

0x3027

CANOpen

Low-speed
speed
measurement
filter

This value setting is
used for filtering
during low-speed
speed
measurement. If this
value is set too high,
the speed
measurement will
lag during
low-speed speed

measurement.

0.1ms

100

NOREBO OT

P2.11

0x3028

CANOpen

Zero clamp
speed

When the input
analog speed is less
than this value, the
motor will be locked
at the current
position.

rom

3000

10

NOREBO OT

P3.01

0x3031

CANOpen &EtherCAT

Torque
command filter

constant

Setting up torque
filtering can
eliminate or reduce
mechanical
vibration, but
improper settings
can sometimes
introduce
mechanical

vibration.

0.01ms

2500

NOREBO OT

P3.05

0x3035

CANOpen

Forward internal

torque limit

Motor output torque
limit value
(parameter setting
range is based on
actual overload

capacity).

%

400

200

NOREBO OT

P3.06

0x3036

CANOpen

Reverse internal

torque limit

%

400

200

NOREBO OT

P4.07

0x3044

CANOpen

Save the torque

Save the torque

9999

NOREBO OT
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when enabled

when disable

P4.08

0x3045

CANOpen

Enable torque
function under
masking and

saving

The function to
disable and save the
enable torque can
effectively solve the
problem of the
robotic arm falling
off after being
enabled.

9999

NOREBO OT

P4.18

0x3055

CANOpen &EtherCAT

Servo On
Waiting Time

These parameters
are only effective
when the port output
parameters are
configured to have
/BK output. These
parameters control
the timing of the
holding brake (to
prevent
gravity-induced
slippage or
continuous external
force acting on the
motor).

-2000

2000

-1000

NOREBO OT

P4.19

0x3056

CANOpen &EtherCAT

Basic waiting
process

10ms

500

20

NOREBO OT

P4.1A

0x3057

CANOpen &EtherCAT

Braking waiting
speed

rom

10

100

100

NOREBO OT

P4.1B

0x3058

CANOpen &EtherCAT

Braking waiting

time

10ms

100

NOREBO OT

P4.1C

0x3059

CANOpen

Dynamic
braking time

50

2000

1250

NOREBO OT

P5.14

0x3070

CANOpen

Brake test

This bit is used for
testing. When this
parameter is set to
4, the brake is
enabled

[4]: the brake is
released [other].

NEEDRE
BOOT

P5.1B

0x3077

CANOpen

Positioning error

If the deviation
counter value is less
than this value, the
positioning is
considered to have
been achieved.

puls

5000

100

NOREBO OT

P5.1C

0x3078

CANOpen

Same speed

error

If the error between
the speed command
value and the speed
feedback value is
less than the set
value of this
parameter, then the
speed is considered
to have been
reached.

rom

100

10

NOREBO OT

P5.1D

0x3079

CANOpen

Rotary detection
speed

When the motor
speed exceeds this
value, the motor is
considered to have
stabilized and is

rom

3000

20

NOREBO OT
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rotating.

JPOSO Point
control position 10000
P6.00 0x307F CANOpen . — -9999 9999 0 NOREBO OT
pulse (high pulses
level)
JPOSO0 Point
P6.01 0x3080 CANOpen control position — puls -9999 9999 0 NOREBO OT
pulse (low bit)
JPOSO Point
P6.20 0x309F CANOpen — rpm 0 6000 500 NOREBO OT
Control Speed
JPOSO0 point
P6.30 0x30AF CANOpen — 0.1ms 0 32767 0 NOREBO OT
control filter time
JPOSO Point
P6.40 0x30BF CANOpen Control Stop — 50ms 0 300 10 NOREBO OT
Time
JPOS15 Point
P6.4F 0x30CE CANOpen Control Stop — 50ms 0 300 10 NOREBO OT
Time
Select Single/Loop
[0] Looping
[1] When running a
single multi-point
loop, after the ste|
Choose P . P
change is completed
between
i at the end point, the
single-cycle and
next step change
loop-based
P6.50 0x30CF CANOpen ) will start from the — 0 3 0 NOREBO OT
options, and
starting point; when
select the
running a multi-point
start/reference ) .
. single, the point
point.
control program will
not perform a step
change when it
reaches the end
point.
Step change and
start-up methods
[O]Delayed step
change, no start
signal required,
delayed start after
S-ON
Step change
[2] Delayed step
P6.51 0x30D0 CANOpen and start-up . — 0 6] 0 NOREBO OT
change, start signal
methods i K
required, canceling
the start signal can
immediately shut
down the internal
pulse, and return to
the program start
point during restart.
Step-change input
signal valid mode
0]Step-change
Step-change [ I p 9
input signal level
P6.52 0x30D1 CANOpen input signal ¢ — 0 1 0 NOREBO OT
mode
mode

[1] Step-change
input signal pulse
mode
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Programming

Programming
methods [0]:
Incremental
programming [1]:
Absolute value
programming
Incremental
programming:
relative
displacement
(position from the

P6.53 0x30D2 CANOpen thod current position to — 1 0 NOREBO OT
metho
the next point)
programming;
Absolute value
programming:
absolute
displacement
(displacement
between the
worktable and the
reference point)
programming.
Programming
P6.54 0x30D3 CANOpen — 15 0 NOREBO OT
Start Steps
Programming
P6.55 0x30D4 CANOpen — 15 1 NOREBO OT
termination step
Under position
contact control, this
is the "search travel
Search trip speed"; under
P6.56 0x30D5 CANOpen rpm 3000 1500 NOREBO OT
speed position zeroing
control, it's the
"speed when finding
a reference point".
Under position
contact control, it
refers to the "speed
when leaving the
Exit limit switch limit switch"; under
P6.57 0x30D6 CANOpen » . rpm 200 30 NOREBO OT
speed position zeroing
control, it refers to
the "speed when
finding the reference
point".
MODBUS [0]4800
NEEDRE
P7.01 0x30D8 CANOpen communication [1]9600 — 2 1 e
baud rate [2]19200
MODBUS axis NEEDRE
P7.04 0x30DB CANOpen — 247 1
address BOOT
Change accordin:
CAN 9 9
e to the NEEDRE
P7.05 0x30DC CANOpen synchronization ms 15000 200
. communication time BOOT
time
set by the controller
[0]50 kbps
11100 kbps
CAN ( P
[2]125 kbps NEEDRE
P7.06 0x30DD CANOpen communication — 5 5
[3]250 kbps BOOT

rate

[4] 500 kbps
[5]1000 kbps
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P7.07

0x30DE

CANOpen

CAN
communication

node

127

NEEDRE
BOOT

P7.14

0x30EB

CANOpen

Oscilloscope
pre-trigger point
setting

In the oscilloscope
settings, specify the
number of sampling
points before the
trigger condition is
met.

1000

400

NOREBO OT

P9.04

0x310F

CANOpen

Over-tolerance

alarm enable

[0]Out-of-tolerance
alarm disabled

[1] Out-of-tolerance
alarm enabled,
alarm when the
deviation counter
value is greater than
the value
corresponding to
Pn504.

NEEDRE
BOOT

P9.06

0x3111

CANOpen &
EtherCAT

Encoder-related

alarm masking

Encoder-related
alarm masking bit
[0] Detects Encoder
alarms

[1] Shield alarm

NEEDRE
BOOT

P9.07

0x3112

CANOpen &EtherCAT

A 14 Alarm
Shielding

Low voltage alarm
shield bit

[0]No alarm
shielding

[1]Shield alarm

NEEDRE
BOOT

P9.08

0x3113

CANOpen &EtherCAT

A 13 alarm
shielding

Overvoltage alarm
(A13\A15) Shield bit
[0] Unshield alarm
[1] Shield alarm

NEEDRE
BOOT

P9.09

0x3114

CANOpen &EtherCAT

CAN
communication
related alarm

shielding

Communication
alarm related
shielding bit
[0]Detects A6G6, A67,
AB68, A69
[1] Detects AG8,
AB9, shields A66,
AB7
[2] Detects AG6,
A67, shields A68,
AB9

[3] Shields all CAN

alarms

NEEDRE
BOOT

P9.0A

0x3115

CANOpen &EtherCAT

Hardware
detection alarm

shielding

Hardware alarm
enable bit

[0]: Do not mask
hardware-related
alarms: A15, A13,
A14

[1] : Shield
hardware-related
alarms: A15, A13,
A14

NEEDRE
BOOT

P9.0C

0x3117

CANOpen &EtherCAT

A 18 alarm
shielding

CPU
over-temperature
alarm masking
[0]Enable A18 alarm

NEEDRE
BOOT
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detection
[1]1Shield A18 alarm
detection

P9.0D

0x3118 CANOpen &EtherCAT

NTC
over-temperature
alarm shield
[0]Enable A19 alarm
detection

[1]1Shield A19 alarm
detection

A19 alarm
shielding

NEEDRE
BOOT

P9.0E

0x3119 CANOpen &EtherCAT

Overload alarm
threshold

%

100

150

100

NOREBO OT

P9.0F

0x311A CANOpen &EtherCAT

A18
temperature
threshold

50

180

95

NOREBO OT

PA.00

0x311B CANOpen

[0] Disable
automatic
identification
function

[1] Enable
automatic
identification
Motor automatic function
recognition (automatically obtain
function enable Drive Motor ,
position EncoderType , and
load servo
parameters based
on these Types ,
without reading
Motor parameters

from Pn parameters

at this time .)

NEEDRE
BOOT

CANopen Alarm Code

Servo error alarm numbers and descriptions (CANopen)

Alarm

number

Alarm Name

Alarm Description

Solutions

Shielding

position

A.01

Parameter out of range

Parameter out of range

A.03

speeding

Exceeding the rated speed

A.04

Motor stall alarm

Motor stall alarm

P3.08=0
shielding

A.05

Position deviation counter

overflow

Error counter overflow

A.06

Excess overflow

P9.04=0
shielding

A07

Electronic gear ratio setting

error

The electronic gear ratio setting is

unreasonable.
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U-phase current detection

U-phase current sampling voltage reference

A.08 abnormal abnormal
A.09 abnormal V-phase current V-phase current sampling voltage reference
detection abnormal
A.10 U-phase overcurrent Phase U is outside the sampling range
A1 V-phase overcurrent Phase V is outside the sampling range.
A2 Overcurrent IPM module current is too high
A13 . P9.08=1can be
Overvoltage waming Bus voltage > 55V
shielded
A4 P9.08=1can be
undervoltage Bus voltage <40V
shielded
A15 P9.08=1can be
Overvoltage alarm Bus voltage > 80V
shielded
A.18 The MCU temperature is too high, P9.0C=1canbe
Motor overheat alarm )
exceeding the value of parameter P9.0F. shielded
A.46 Encoder Multi-turn position P9.06=1 canbe
Magnetic ring displacement
error shielded
A4T7 P9.06=1can be
Encoder low battery alarm Encoder battery voltage <3.05V
shielded
A48 . P9.06=1 can be
Encoder Low Battery Waming Encoder battery voltage <3.15V
shielded
A.49 First (Motor-side) Encoder Confirm whether
. Encoder SPI communication timeout
exception SW1is ON
A.50 Second (reducer end) Encoder Confirm whether
. Encoder SPI communication timeout
exception SW1is ON
A54 Encoder verification
Data configuration bit width error Re-verify Encoder
configuration error
A.66 CAN communication errors caused by P9.09=0,2canbe | P9.09=3canbe
CAN communication error . . .
connection abnormalities or interference enabled shielded
A67 P9.09=0,2canbe | P9.09=3canbe
Heart bit timeout
enabled shielded
A.68 Synchronization frames too P9.09=0, 1 canbe | P9.09=3canbe
early enabled shielded
A.69 o . P9.09=0, 1canbe | P9.09=3canbe
Synchronization frame timeout
enabled shielded
A133 Firmware incompatibility Motor Type and Drive Type do not match
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CAN FD Alarm Code

Servo error alarm numbers and descriptions (CAN FD)
Alarm Shielding
number Alarm Name Alarm Description Solutions position
A.01 Parameter out of range Parameter out of range
A.03 speeding Exceeding the rated speed
P3.08=0
A.04 Motor stall alarm Motor stall alarm shielding
Position deviation counter
A.05 overflow Error counter overflow
P9.04=0
A.06
Excess overflow shielding
Electronic gear ratio setting The electronic gear ratio setting is
A.07
error unreasonable.
U-phase current detection U-phase current sampling voltage reference
A.08 b |
abnoma abnomal
abnormal V-phase current V-phase current sampling voltage reference
A.09 detect
etection abnomal
A.10 U-phase overcurrent Phase U is outside the sampling range
A1 V-phase overcurrent Phase V is outside the sampling range.
A12 Overcurrent IPM module current s too high
P9.08=1can be
A13 ;
Overvoltage waming Bus voltage > 55V shielded
P9.08=1can be
A4
undervoltage Bus voltage <40V shielded
P9.08=1 canbe
A15
Overvoltage alamrm Bus voltage > 80V shielded
The MCU temperature is too high, P9.0C=1canbe
A18
Motor overheat alarm exceeding the value of parameter P9.0F. shielded
Encoder Multi-turn position P9.06=1 canbe
A46 o
error Magnetic ring displacement shielded
P9.06=1 can be
A4T7
Encoder low battery alarm Encoder battery voltage <3.05V shielded
P9.06=1 can be
A48 ;
Encoder Low Battery VWWaming Encoder battery voltage <3.15V shielded
First (Motor-side) Encoder Confirm whether
A49 exception Encoder SPI communication timeout SW1is ON
Second (reducer end) Encoder Confirm whether
AS0 exception Encoder SPI communication timeout SW1is ON

108




Laifual

Encoder verification
AS4 configuration error Data configuration bit width error Re-verify Encoder
A56 |[Encodervalue error Encoder value error Power off and restart
A.133 Firmware incompatibility Motor Type and Drive Type donot match
Check the message
A100 [Message value outof range Message value out of range

value

EtherCAT Alarm Code

Servo error alarm numbers and descriptions (EtherCAT)

Alarm . ) Shielding
Alarm Name Possible reasons Solutions
number position
A01 Parameter emror Storage application parameter emror
A02 watchdog Timeout Alarm watchdog Timeout Alarm Restart
A03 speeding Exceeding the rated speed
Overload or Stalin Stallin P3.08=0 canbe
A.04 9 9 shielding
Position deviation counter
A.05 Emor counter overflow
' overflow
A.06 Excess overflow P9.04=0 canbe
' shielding
Electronic gear ratio setting The electronic gear ratio setting is
A.07
error unreasonable.
U-phase current detection U-phase current sampling voltage reference
A08 abnormal abnormal
abnormal V-phase current | V-phase current sampling voltage reference
A.09 detection abnormal
A10 U-phase overcurrent Phase U is outside the sampling range
A11 V-phase overcurrent Phase V is outside the sampling range.
A2 Hardware overcurrent IPM module current is too high
A13 Overvoltage waming Bus voltage > 55V P9.08=1
. can be shielded
A4 undervoltage Bus voltage <40V P9.07=1
. can be shielded
A15 Ovenvoltage alamm Bus voltage > 80V P9.08=1
’ can be shielded
The MCU temperature exceeds the value of _
A18 Motor overheat alarm P9.0C~1
parameter P9.0F. Can be shielded
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NTC temperature exceeds 85 degrees
A19 NIC overheating P9.0D=1
’ Celsius Can be shielded
Encoder Multi-turn position
A46 Magnetic ring displacement P9.09=1/3
' error can be shielded
A47 Encoder low battery alarm Encoder battery voltage <3.05V P9.09=2/3
- can be shielded
Encoder Low Battel
A48 i Encoder battery voltage <3.15V P9.09=2/3
’ Warnin
o can be shielded
First (Motor-side) Encoder Confirm whether
A.49 ) Encoder SPI communication timeout
exception SW1is ON
Second (reducer end) Confirm whether
A50 ) Encoder SPI communication timeout
’ Encoder exception SW1is ON
A54 Encoder Calibration Data configuration bit width error Re-verify Encoder
Configuration Abnormality
Encoder Communication
A56 ) Restart
’ Abnormality
AG7 DC synchronization error
Synchronization event
A68 timeout
A133 Firmware incompatibility Motor Type and Drive Type do not match
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Appendix 3 Battery Safety Precautions

. Do not place batteries arbitrarily to avoid short circuits.

. Do not heat batteries or expose them to temperatures above 85°C.

. Do not attempt to charge the batteries.

Do not disassemble or dissect the batteries.

Do not reverse the battery polarity.

. Do not solder directly onto the battery surface or expose it to high-temperature objects.

. Do not perform compression, impact, or other environmental/safety tests without proper protection.

. Do not immerse batteries in water, or use/store them unprotected in humid environments.

© N O g A W N =

. If the battery becomes hot, emits odor, changes color, deforms, or shows any other abnormality during
use or storage, stop using it immediately.

10. Dispose of batteries according to local environmental regulations; do not bury them underground or
soak them in saltwater.

11. If battery liquid comes into contact with skin, eyes, or clothing, rinse immediately with plenty of water
and seek medical attention.

12. Keep batteries away from static environments during use and storage.

13. Store batteries away from heat sources, corrosive gases, and direct sunlight; ensure storage areas
are clean, cool, dry, and well-ventilated.

14. During transport, avoid exposure to sunlight, fire, rain, or water, and keep batteries away from
corrosive substances.

15. Minimize impacts and vibrations during handling and transport.

16. For long-distance transportation by ship, keep batteries away from engines; in summer, avoid storing

them for long periods in non-ventilated areas.
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Appendix 4 Frequently Asked Questions (FAQ)

Q: What is the difference between T-type and I-type low-voltage modules?

A: The difference lies in their appearance and installation method.

Q: What is the acceptable power supply range for low-voltage modules?
A: 48V + 10% (43.2-52.8V)

Q: How can parameters of low-voltage modules be modified?
A: First, connect the module ’s 485 communication port to a PC via a 485-USB converter. Then, use the

CMD Athena PC software to upload the parameter table and modify the corresponding parameters.

Q: Does the encoder currently support embedding into the control board?

A: No, it is not supported at present.

Q: Do low-voltage joint modules support 24V, or can a custom 24V version be provided?
A: Currently, 24V supply is not supported. A transformer or other method can be used to step up the

voltage to 48V for use.

Q: Can dual encoders retain single-turn values without power and without a battery?
A: The single-turn encoder is absolute, so it will not lose its single-turn position without a battery. However,
since the encoder is mounted on the motor side, the motor ’s single-turn movement corresponds to a very

small range at the output. It is recommended to use a battery to store multi-turn positions.

Q: How can the firmware software and user manual be obtained?

A: They can be downloaded from the official website: www.laifualdrive.com
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