


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.



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.

Indicates that incorrect operation may result in injury or property damage.

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

Warning

Caution



Precautions for Using Actuators

Design Precautions
Please use within the specified environment.
Actuators are designed for indoor use. Please adhere to the following conditions:

 Operating temperature: 0～40 ℃ / Storage temperature: -20～60 ℃

 Ambient humidity: 20～80 %RH(non-condensation)

 Vibration: below 25m/s²

 No exposure to water, oil, etc.

 No corrosive or explosive gases

Please install using the specified method.
 Ensure accurate centering of the actuator and the passive machinery as per the

technical documentation.

 Misalignment may cause vibration and damage to the output shaft.

Usage Precautions
Do not exceed the permissible torque.
 The applied torque should not exceed the maximum torque.

 When attaching mechanical arms or similar directly to the output shaft, avoid

collisions as they can render the output shaft uncontrollable.

Do not plug directly into an outlet.
 The actuator will not operate without connecting to a dedicated driver.

 Direct connection to commercial power sources must be strictly avoided to

prevent actuator damage and fire hazards.

Do not strike the actuator.
 The actuator is directly connected to an encoder; do not strike with tools such as

mallets.

 Damage to the encoder can cause the actuator to become uncontrollable.

Do not pull on the wires.
 Pulling on the wires can damage the connections, leading to actuator

malfunction.

Caution

Warning



Disposal Instructions

Please dispose of this product according to industrial waste disposal
standards.
When discarding the product, disassemble it as much as possible. Components

with material markings should be sorted according to the markings and disposed of

following industrial waste standardsCaution
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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 LHG-type reducers, motors, and encoders, available in

models ranging from 14 to 40.

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
 IP54 protection rating

 Compliance with neutral salt spray requirements

 Operating temperature: 0～40 ℃ / Storage temperature: -20～60 ℃

 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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Chapter2 Model Naming Rules

Rule Description：

①Rotary actuator Type：

LIS: Low voltage I joint (Dual encoder,

built-in driver with brake)

LTS: Low voltage T joint (Dual encoder,

built-in driver with brake)

②Joint mounting Outer Diameter：

I/T Series:
14：70mm 17：80mm 20：90mm

25：110mm 32：142mm 40：170mm

③Communication protocol

C:CANopen

Communication

E:EtherCat

Communication

④Ratio

030：31:1 050：51:1 080：81:1

100：101:1 120：121:1 160：161:1

XXXX：Customised products onl

⑤Customer and Serial number

y



5

Chapter3 Performance Specifications

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

Model L70I

Reduction Ratio 51 81 101

Input Voltage V 48（±10%）

Maximum Torque N ·m 46 61 70

kgf ·m 4.69 6.22 7.14

Permissible

Continuous Torque

N ·m 9 14 14

kgf ·m 0.92 1.43 1.43

Peak Starting Torque
N ·m 23 30 36

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

Torque Constant
N ·m/A 0.08 0.08 0.08

kgf ·m/A 0.0082 0.0082 0.0082

Maximum Current A 8.25 6.77 6.52

Permissible

Continuous Current
A 3.23 3.16 2.53

Back EMF Constant V/Krpm 6.15

Phase Resistance(20 Ω 0.39

Phase Inductance mH 0.3

Moment of

Inertia

GD²/4 kg ·mm² 37.6

J kgf ·cm ·s² 37.6*10^-4

Repeatability
*1

Arc-sec 20

Positioning Accuracy
*2

Arc-sec 60

Bus Communication

Protocol
/ Canopen/Ethercat

Encoder Resolution

Single-turn Detector 17bit（131072pulses per revolution）

Multi-turn Detector 16bit（-32768~32767turns）

Output Shaft

Resolution

Pulses per

Revolution
6684672 10616832 13238272

Mass kg 1.0KG

Ambient Conditions Operating Temperature: 0～40 ℃/Storage Temperature: -20～60 ℃
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Operating/Storage Humidity: 20–80% RH (non-condensing)

Vibration Resistance: 25m/s²(Frequency：10～400Hz)

Shock Resistance：300 m/s²

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 MΩ

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 L80I

Reduction Ratio 51 81 101 121

Input Voltage V 48（±10%）

Maximum Torque N ·m 91 113 143 112

kgf ·m 9.29 11.53 14.59 11.43

Permissible

Continuous Torque

N ·m 34 35 51 51

kgf ·m 3.47 3.57 5.20 5.20

Peak Starting Torque
N ·m 44 56 70 70

kgf ·m 4.49 5.71 7.14 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

Torque Constant
N ·m/A 0.09 0.09 0.09 0.09

kgf ·m/A 0.0092 0.0092 0.0092 0.0092

Maximum Current A 13.48 10.80 10.83 9.04

Permissible

Continuous Current
A 10.42 6.75 7.89 6.59

Back EMF Constant V/Krpm 6.67

Phase Resistance(20 Ω 0.14

Phase Inductance mH 0.3

Moment of

Inertia

GD²/4 kg ·mm² 58

J kgf ·cm ·s² 58*10^-4

Repeatability
*1

Arc-sec 20
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Positioning Accuracy
*2

Arc-sec 60

Bus Communication

Protocol
/ Canopen/Ethercat

Encoder Resolution

Single-turn Detector 17bit（1310722 pulses per revolution）

Multi-turn Detector 16bit（-32768~32767turns）

Output Shaft

Resolution

Pulses per

Revolution
6684672 10616832 13238272 15859712

Mass kg 1.6KG

Ambient Conditions

Operating Temperature: 0～40 ℃/Storage Temperature: -20～60 ℃

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

Vibration Resistance: 25m/s²(Frequency：10～400Hz)

Shock Resistance：300 m/s²

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 MΩ

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 V 48（±10%）

Maximum Torque N ·m 127 165 191 191

kgf ·m 12.96 16.84 19.49 19.49

Permissible

Continuous Torque

N ·m 44 61 64 64

kgf ·m 4.49 6.22 6.53 6.53

Peak Starting Torque
N ·m 73 96 107 113

kgf ·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

Torque Constant
N ·m/A 0.10 0.11 0.11 0.11

kgf ·m/A 0.0112 0.0112 0.0112 0.0112

Maximum Current A 19.59 15.15 13.54 11.94
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Permissible

Continuous Current
A 11.81 9.63 8.10 6.76

Back EMF Constant V/Krpm 6.78

Phase Resistance(20 Ω 0.11

Phase Inductance mH 0.24

Moment of

Inertia

GD²/4 kg ·mm² 106.3

J kgf ·cm ·s² 106.3*10^-4

Repeatability*1 Arc-sec 20

Positioning Accuracy*2 Arc-sec 60

Bus Communication

Protocol
/ Canopen/Ethercat

Encoder Resolution

Single-turn Detector 17bit（131072 pulses per revolution）

Multi-turn Detector 16bit（-32768~32767turns）

Output Shaft

Resolution

Pulses per

Revolution
6684672 10616832 13238272 15859712

Mass kg 2KG

Ambient Conditions

Operating Temperature: 0～40 ℃/Storage Temperature: -20～60 ℃

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

Vibration Resistance: 25m/s²(Frequency：10～400Hz)

Shock Resistance：300 m/s²

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 MΩ

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 L110I

Reduction Ratio 51 81 101 121

Input Voltage V 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
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Continuous Torque kgf ·m 7.35 11.53 14.29 14.29

Peak Starting Torque
N ·m 127 178 204 217

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

Torque Constant
N ·m/A 0.11 0.11 0.11 0.11

kgf ·m/A 0.0112 0.0112 0.0112 0.0112

Maximum Current A 32.42 28.61 26.30 23.35

Permissible

Continuous Current
A 18.38 18.16 18.05 15.07

Back EMF Constant V/Krpm 6.88

Phase Resistance(20 Ω 0.033

Phase Inductance mH 0.11

Moment of

Inertia

GD²/4 kg ·mm² 201

J kgf ·cm ·s² 201*10^-4

Repeatability
*1

Arc-sec 20

Positioning Accuracy*2 Arc-sec 60

Bus Communication

Protocol
/ Canopen/Ethercat

Encoder Resolution

Single-turn Detector 17bit（131072 pulses per revolution）

Multi-turn Detector 16bit（-32768~32767turns）

Output Shaft

Resolution

Pulses per

Revolution
6684672 10616832 13238272 15859712

Mass kg 3.1KG

Ambient Conditions

Operating Temperature: 0～40 ℃/Storage Temperature: -20～60 ℃

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

Vibration Resistance: 25m/s²(Frequency：10～400Hz)

Shock Resistance：300 m/s²

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 MΩ

Withstand Voltage：AC1500 V / 1 min

Insulation Class: Class F (155°C)

Installation Direction Can be installed in all directions
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Protection Level Totally enclosed, self-cooling type (IP54)

Model L142I

Reduction Ratio 51 81 101 121

Input Voltage V 48（±10%）

Maximum Torque N ·m 497 738 841 892

kgf ·m 50.71 75.31 85.82 91.02

Permissible

Continuous Torque

N ·m 140 217 281 281

kgf ·m 14.29 22.14 28.67 28.67

Peak Starting Torque
N ·m 281 395 433 459

kgf ·m 28.67 40.31 44.18 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

Torque Constant
N ·m/A 0.17 0.17 0.17 0.17

kgf ·m/A 0.0173 0.0173 0.0173 0.0173

Maximum Current A 38.93 34.45 30.29 26.80

Permissible

Continuous Current
A 19.40 18.93 19.66 16.41

Back EMF Constant V/Krpm 11.2

Phase Resistance(20 Ω 0.036

Phase Inductance mH 0.12

Moment of

Inertia

GD²/4 kg ·mm² 625

J kgf ·cm ·s² 625*10^-4

Repeatability*1 Arc-sec 20

Positioning Accuracy
*2

Arc-sec 60

Bus Communication

Protocol
/ Canopen/Ethercat

Encoder Resolution

Single-turn Detector 17bit（131072 pulses per revolution）

Multi-turn Detector 16bit（-32768~32767turns）

Output Shaft

Resolution

Pulses per

Revolution
6684672 10616832 13238272 15859712

Mass kg 5.3KG

Ambient Conditions
Operating Temperature: 0～40 ℃/Storage Temperature: -20～60 ℃

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

Vibration Resistance: 25m/s²(Frequency：10～400Hz)
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Shock Resistance：300 m/s²

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 MΩ

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 L170I

Reduction Ratio 51 81 101 121

Input Voltage V 48（±10%）

Maximum Torque N ·m 892 1270 1400 1530

kgf ·m 91.02 129.59 142.86 156.12

Permissible

Continuous Torque

N ·m 225 369 484 586

kgf ·m 22.96 37.65 49.39 59.80

Peak Starting Torque
N ·m 523 675 738 802

kgf ·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

Torque Constant
N ·m/A 0.17 0.17 0.17 0.17

kgf ·m/A 0.0173 0.0173 0.0173 0.0173

Maximum Current A 84.01 68.27 59.86 54.30

Permissible

Continuous Current
A 40.96 37.32 39.26 39.67

Back EMF Constant V/Krpm 11.56

Phase Resistance(20 Ω 0.014

Phase Inductance mH 0.067

Moment of

Inertia

GD²/4 kg ·mm² /

J kgf ·cm ·s² /

Repeatability
*1

Arc-sec 20

Positioning Accuracy*2 Arc-sec 60

Bus Communication

Protocol
/ Canopen/Ethercat
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Encoder Resolution

Single-turn Detector 17bit（131072pulses per revolution）

Multi-turn Detector 16bit（-32768~32767 turns）

Output Shaft

Resolution

Pulses per

Revolution
6684672 10616832 13238272 15859712

Mass kg /

Ambient Conditions

Operating Temperature: 0～40 ℃/Storage Temperature: -20～60 ℃

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

Vibration Resistance: 25m/s²(Frequency：10～400Hz)

Shock Resistance：300 m/s²

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 MΩ

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)

*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.
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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.
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Chapter4 Dimensions

L-70-I-C-XX

1
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L-70-I-E-XX
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L-80-I-C-XX
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L-80-I-E-XX
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L-90-I-C-XX
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L-90-I-E-XX
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L-110-I-C-XX
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L-110-I-E-XX



29

L-142-I-C-XX
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L-142-I-E-XX
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L-170-I-C-XX

注：请检查确认图或与我们联系，以了解未显示的尺寸公差。

Note: Please refer to the confirmation drawings or contact us to obtain information about the dimensional

tolerances not shown.
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Chapter5 Mechanical Accuracy

The mechanical accuracy of the output shaft and mounting flange for the low-voltage series modules is as

follows:

Accuracy Items L70I       L80I        L90I  L110I  L142I L170I

1.Output Shaft End

Deviation
0.015 0.015 0.015 0.015 0.015 0.015

2.Output Shaft

Runout
0.02 0.02 0.02 0.02 0.02 0.02

3.Parallelism

between

Output Shaft and

Mounting Surface

0.040 0.050 0.050 0.050 0.050 0.050

4.Coaxiality

between

Output Shaft and

Mounting Fitting

0.040 0.050 0.050 0.050 0.050 0.050

Measurement Methods:

1-Output Shaft End Deviation

Measure the axial deviation (maximum amplitude) of the

outermost circumference of the output shaft during one full

rotation using an indicator fixed in place.

2-Output Shaft Runout

Measure the radial deviation (maximum amplitude) of the output

shaft during one full rotation using an indicator fixed in place.

3-Parallelism between Output Shaft and Mounting Surface

Measure the axial deviation (maximum amplitude) of the

outermost circumference of the mounting surface (both the output

shaft side and the opposite side) during one full rotation using an

indicator installed on the rotating part of the output.

4-Coaxiality between Output Shaft and Mounting Fitting

Measure the radial deviation (maximum amplitude) of the

mounting fitting (both the output shaft side and the opposite side)



39

during one full rotation using an indicator installed on the rotating

part of the output.
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Chapter6 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 217:131072puleses

Multi-turn Detector 216:65536(-32768～32767)

Maximum Permissible Encoder Speed 7000 r/min*1

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) *2

*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

Resolution

Pulses per

Revolution

4063232 6684672 10616832 13238272 15859712 21102592

Single Pulse Angle seconds approx

0.3

approx

0.2

approx

0.12

approx

0.1

approx

0.082

approx

0.061
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Absolute Position Data
‘Absolute Position’: Refers to the absolute position within one rotation of the motor shaft.

’Multi-turn Rotation’: Indicates the number of rotations of the motor.

The position of the output shaft of the transmission device can be calculated using the following formula:

Transmission Device Output Shaft Position=(Absolute Position+Multi-turn Rotation Data×Encoder R

esolution)÷Reduction Ratio
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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：0-40°C

The temperature inside the cabinet may be higher than the ambient temperature, depending on the power

dissipation of the enclosed equipment and the size of the cabinet.

Plan the cabinet size, cooling system, and equipment placement to ensure the ambient temperature

remains at or below 40°C.

 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.

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：IP54

 Altitude: Below 1000 meters

 Leakage Measures

（2.5G）（10-400Hz Vibration：24.5 m/s² ）

：

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.

 Installation 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.

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



43

Module

Item

L-70-I L-80-I L-90-I L-110-I L-142-I

Outp

ut

shaf

L-170-I

t

Flang

e

Outp

ut

shaft

Flang

e

Outp

ut

shaft

Flang

e

Outp

ut

shaft

Flang

e

Outp

ut

shaft

Flang

e

Outp

ut

shaft

Flang

e

Tighteni

ng

Torque

Bolt

Specificatio

ns
M3 M3 M3 M3 M3 M4 M4 M4 M5 M5 M6 M6

Hole

Depth
16.5 7.5 16.5 4.5 17.5 10 22 10 27.5 12.5 / /

N*m 1.5 1.5 1.5 1.5 1.5 3 3 3 6 6 / /

Kgf*cm 15.3 15.3 15.3 15.3 15.3 30.6 30.6 30.6 61.2 61.2 / /

3、 Connect the Motor Power Lines and Encoder Cables Correctly

Do not pull on the cables forcefully to avoid damaging the terminals at the connections.

Ensure the cables are slack to prevent tension on the module.

When bending the cables, provide a sufficient bending radius (R=40mm or more) to prevent cable 

breakage due to excessive bending.
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Chapter 8 Wiring Specifications

The signal definitions for the low-voltage series modules are as follows:

L-70-I-C-XX
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L-70-I-E-XX
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L-80-I-C-XX



47

L-80-I-E-XX
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L-90-I-C-XX
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L-90-I-E-XX
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L-110-I-C-XX
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L-110-I-E-XX
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L-142-I-C-XX
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L-142-I-E-XX
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L-170-I-C-XX
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Chapter9 Debugging and Operation

Introduction

This manual provides instructions on how to use the AthDrive PC software developed,

designed, and implemented by Nanjing Kaimaide Robot Technology Co., Ltd., including

usage methods, precautions, and other relevant information. Please read it carefully before

operation.

AthDrive is a professional software specifically developed for Laifual's low-voltage series

modules. The software includes various functions such as parameter settings, phase

searching, and jogging tests. The interface is clean, with clear functional areas, a low

learning curve, and allows users to quickly debug and use the low-voltage modules.

Parameter Confirmation and Recover

Installation

Download from the official website www.laifualdrive.com under "Services & Support" -"

Download Center."

y

1. Open the PC software, select "Configuration" - "Communication."

Click the "Connect" button. Once connected successfully, the "Communication Status" will display

as "Connected," and the corresponding "Module Model" will be shown.

(If "Open port failed" appears, please unplug and reinsert the USB interface, then try

reconnecting.)

http://www.laifualgroup.com
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2, Click the "Advanced User" button, enter the password "123456", and click "OK" to enter advanced

user mode.

3、Phase operation

3.1 Open ”Parameter Table”, click “Upload” button to upload motor

parameters.

Communication

Connect

Connected

Disconnect

Module Model

Advanced User

OK

Verify Success
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3.2. Open "Phase Search", click the "Start" button to begin the phase search operation.

Once the phase search is complete, the phase value will be displayed in the pop-up

Parameter table

Upload
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window.

3.3. Click the "Start" button again to perform the secondary phase search.

The results of both phase searches should be similar. If the difference is large, please

confirm whether the encoder calibration has been completed.

3.4. After both phase searches are completed, power off and restart the module. At this point,

the phase search operation is complete.

4、Confirmationofparameters

Click upload ‘parameter table’ after power off and restart,confirm whether the following 

parameters in the ‘parameter table’ correspond to the module,and whether they are the 

same as the phase values shown in the ‘phase pairing’ operation.

Phase Search

Start

Parameter 
Description
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Parameter table

Motor Type

Motor Module 

Encoder Type

Driver Type

Motor rotation positive direction

Control mode rotation

Internal enable command

Full closed-loop enable

Secondary encoder enable

Parameter DescriptionRestart to take effect
Selected motor parameter table

Driver Type

P0.03 Restart to take effect
P0.03 Driver Type (0 is 14 module; 1 is 17 module; 2 is 20 module; 3
 is 25 module; 4 is 32 module; 5 is 40 module)
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If the parameter value does not match the module information, click ‘Recovery’ and ‘Recovery Successful’

will be displayed, then power off and restart to confirm the module parameters

again.

Phase

PA.13 Restart 
Parameter Description

Recovery
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JOG Test Run
Open "JOG Control", click the "OFF" button to enable the servo, and click the right-side

rotation arrow (hold the left mouse button for 8 seconds before releasing) to perform the

rotation test.

Recovery Successful

JOG Control

5.Continuous motion
4.Counterclockwise 

2.Enable 

3.Clockwise rotation

   rotation
 locked state
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The program JOG

The program JOG can be executed by sequentially writing and modifying the following

parameters in the "AthDrive PC Software" - "Parameter Table":

1 P7.00 Bus Mode 0 (No Bus)

2 P0.05 Control Module 12

3 P6.00 JPOS0 Position Control Pulse (High) 1310

(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 JPOS0 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 JPOS0 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 JPOS0 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 JPOS0 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 0

5 P5.01 Set to 1 to start the operation
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Chapter10 Communication Configuration

Example

Operation example with Beckhoff controller.

The following will describe the simple configuration and usage process of the module, using

Beckhoff's TwinCAT 3 master station as an example.

Beckhoff Controller Module Configuration Flowchart

Start

Install software

Device search

Servo parameter settings

PDO configuration

Activate configuration and enter 
run mode

Control servo operation

End
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1. Copy the EtherCAT configuration file of the module () to the TwinCAT installation directory

Install TwinCAT Software

The TwinCAT 3 software can be obtained from the Beckhoff official website, and it supports

Windows 7, Windows 10, and Windows 11 systems.

:

TwinCAT\3.1\Config\Io\EtherCAT.

2. Open EtherCAT 3 and create a new New TwinCAT Project.

New construction projects
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Device Search
1.Connecting Beckhoff controller

2.Connected successfully as below
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3.Start searching for devices

Choose the Devices
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4.Check the master station port, such as Device4 (EtherCAT), which is the port number for

connecting the module to the controller.

Click here

Lucky Ice
Ink
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5.Click "Yes".

6.Click "OK".
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7.Click "NO".

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

Slave 1 mapped NC axis

CMDrob is our domestic 

Added Laifualrob slave

brand name in China
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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:

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.
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Activate Configuration and Switch to Run Mode

Add PDO object

Delete PDO object

Download 
and 
activate

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

the "Online" interface.

Click
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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.

b. Set Quantization Factor

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
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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

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

mm/s.

e. Jog Test

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:

Wiring Diagram for Configuring the Module with Xinje Controller

Xinje PLC Ethernet Port Pin Definition:

24V Power

Xinje PLC

USB

 Driver board

Rotary actuator

Host PC / Firmware

For detailed pin definitions of  Ethernet cable pls  
refer to the diagram below 
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CANopen Interface Pin Definition of the Module Driver Board (taking the 32 model as an example; for others, see 
Chapter 8):

CANopen Configuration:

Built-in Dual Independent CAN Buses, 
Significantly Improving Communication 
Efficiency

The XL5N series supports the CANopen 
communication protocol as well as free-
format CAN communication.
It enables CAN communication directly 
through the PLC body without requiring an
 additional CAN communication module. 
This not only saves installation space, but 
also eliminates the data transmission time 
between the PLC body and the expansion 
module, greatly enhancing communication 
efficiency and ensuring system response 
speed.

RJ45 Pin Definitions
RJ45 Pin 
Definitions

Can bus Low

Cnan bus High

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

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

Serial Port settings

This interface appears 
after clicking.

Yes

Communication Configuration
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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.

After you click 'Yes' in the 
previous step, this interface 
will appear.

Successfully connected to the 
remote PLC.

Yes

Project

PLC 
Communicatio
n
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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.”

Canopen Parameter Configuration
Work mode

CANopen 
Master

CANopen SlaveMaster 
Configuration

Slave configuration

Add 

Lucky Ice
随意画

Lucky Ice
随意画

Lucky Ice
随意画

Lucky Ice
随意画
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Load EDS File

ADD

Select the appropriate files
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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:
① After modifying the master station number and baud rate, the PLC must be powered off and restarted before 
reconnecting and reconfiguring the communication.

② The master’s baud rate must match that of the third-party device.)

Click “Yes” when the following confirmation window appears.

After reconnecting, the master’s baud rate will be updated to 500K. 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:

① The slave station ID must match the communication node of the third-party driver and should start from ID 

 3.

② After changing the communication node of the third-party driver, it must be powered off and restarted.)

Download Configuration

Do you confirm that you want to download the 
configuration?
Note: After modifying the master station ID and 
baud rate, a power cycle is required.

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

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.

Start monitoring

the slave station ID

the slave station ID

General

Download Configuration

SOD Read/Write

Search

Lucky Ice
随意画

Lucky Ice
随意画
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Click “SDO Read,” and a “Success” prompt will confirm that the value “6” has been correctly read back in the “Read 
Value” column for “6040.”

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.

Search Read Write 
Value value

Success

DSO Read

Success

This column shows the value 6

SDO Write

Lucky Ice
随意画

Lucky Ice
随意画

Lucky Ice
随意画

Lucky Ice
随意画

Lucky Ice
随意画

Lucky Ice
随意画

Lucky Ice
随意画


