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Introduction  

Hello. Thank you for choosing the LS Mecapion L7N Series AC Servo. 

This user manual describes how to use this product safely and efficiently.  

Failure to comply with the guidelines outlined in this manual may cause personal injury or 
damage to the product. Be sure to read this manual carefully before using this product and 
follow all guidelines contained therein. 

· The contents of this manual are subject to change without notice. 

· The reproduction of part or all of the contents of this manual in any form, by any means or for 
any purpose is strictly prohibited without the explicit written consent of LS Mecapion. 

· LS Mecapion retains all patents, trademarks, copyrights and other intellectual property rights to 
the material in this manual. The information contained in this manual is only intended for use 
with LS Mecapion products. 

· EtherCAT®  is registered trademark and patented technology, licensed by Beckhoff 
Automation, Gmbh, Germany. 
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Safety Precautions  

Safety precautions are categorized as either Warnings or Cautions, depending on the 
severity of the precaution. 

Precautions Definition 

 Warnings Failure to comply with these guidelines may cause serious injury or death. 

 Caution 
Failure to comply with these guidelines may cause personal injury or property 
damage. 

Á Precautions listed as Cautions may also result in serious injury. 

Â Electric Safety Precautions  

 Warning 

Á Before wiring or inspecting the device, turn off the power, wait 15 minutes, ensure that the 
charge lamp is off, and then check the voltage. 

Á Ground both the servo drive and the servo motor. 

Á Only specially trained technicians may perform wiring on this product. 

Á Install both the servo drive and servo motor before performing any wiring. 

Á Do not operate the device with wet hands. 

Á Do not open the servo drive cover during operation. 

Á Do not operate the device with the servo drive cover removed. 

Á Even if the power is off, do not remove the servo drive cover. 

Â Fire Safety Precautions  

 Caution 

Á Install the servo drive, the servo motor, and the regenerative resistor on non-combustible 
materials. 

Á Disconnect the input power if the servo drive malfunctions. 
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Â Installation Precautions  

Store and operate this product under the following environmental conditions. 

Environment 
Conditions 

The Servo Drive The Servo Motor 

Operating temp. 0 ~ 50  0 ~ 40  

Storage temp.  -20 ~ 65  -20 ~ 60  

Operating humidity 
Below 90% RH (no condensation) 

Below 80% RH 

Storage humidity Below 90% RH 

Altitude 1000m or less 

Spacing 

Á When installing 1 unit: 

· More than 40 mm at the top and 
bottom of the control panel 

· More than 10 mm on the left and 
right sides of the control panel 

Á When installing 2 or more units: 

· More than 100 mm at the top of 
the control panel 

· More than 40 mm at the bottom of 
the control panel 

· More than 30 mm on the left and 
right sides of the control panel 

· More than 2 mm between units 

· Refer to Section 2.2.2, ñWiring the 
Control Panel.ò 

 

Other variables 

Á Ensure the installation location is free from dust, iron, corrosive gas, and 
combustible gas. 

Á Ensure the installation location is free from vibrations or the potential for 
hard impacts. 

 

 Caution 

Á Install the product with the correct orientation. 

Á Do not drop the product or expose it to hard impact. 

Á Install this product in a location that is free from water, corrosive gas, combustible gas, or 
flammable materials. 

Á Install this product in a location capable of supporting the weight of this product. 

Á Do not stand on the product or place heavy objects on top of it. 

Á Always maintain the specified spacing when installing the servo drive. 

Á Ensure that there are no conductive or flammable debris inside the servo drive or the servo 
motor. 

Á Firmly attach the servo motor to the machine. 

Á Install the servo motor with a correctly oriented decelerator. 

Á Do not touch the rotating unit of the servo motor during operation. 

Á Do not apply excessive force when connecting the couplings to the servo motor shaft. 

Á Do not place loads on the servo motor shaft that exceed the specified amount. 
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Â Wiring Precautions  

 Caution 

Á Always use an AC 200-230 V power input for the servo drive. 

Á Always connect the servo drive to a ground terminal. 

Á Do not connect commercial power directly to the servo motor. 

Á Do not connect commercial power directly to the U, V, W output terminals of the servo drive. 

Á Connect the U, V, W output terminals of the servo drive directly to the U, V, W input terminals of 
the servo motor, but do not install magnetic contactors between the wires. 

Á Always use pressurized terminals with insulation tubes when connecting the servo drive power 
terminal. 

Á Always separate the U, V, and W cables for the servo motor power and encoder cable during 
wiring. 

Á Always use the robot cable if the motor moves. 

Á Before performing power line wiring, turn off the input power to the servo drive, and then wait 
until the CHARGE lamp turns off. 

Â Startup Precautions  

 Caution 

Á Check the input voltage (AC 200-230 V) and power unit wiring before supplying power to the 
device.  

Á The servo must be off before you turn on the power. 

Â Handling and Operating Precautions  

 Caution 

Á Check and adjust each parameter before operation. 

Á Do not touch the rotating unit of the motor during operation. 

Á Do not touch the heat sink during operation. 

Â Usage Precautions  

 Caution 

Á Install an emergency cut-off switch which immediately stops operation in an emergency. 

Á Reset the alarm when the servo is off. The system immediately restarts if the alarm is reset 
while the servo is ON. 

Á Use a noise filter or DC reactor to minimize electromagnetic interference. This prevents nearby 
electrical devices from malfunctioning due to interference. 

Á Only use approved servo drive and servo motor combinations. 

Á The electric brake on the servo motor stops operation. Do not use it for ordinary braking. 

Á The electric brake may malfunction if the brake degrades or if the mechanical structure is 
improper (for example, if the ball screw and servo motor are combined via the timing belt). 
Install an emergency stop device to ensure mechanical safety. 
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Â Malfunction Precautions  

 Caution 

Á Install a servo motor with an electric brake or separate the brake system for use during 
emergencies or device malfunctions. 

Á If an alarm occurs, solve the underlying cause of the problem. After solving the problem and 
ensuring safe operation, deactivate the alarm and resume operation. 

Á Do not approach the machine until the problem is solved. 

Â Repair/Inspection Precautions  

 Caution 

Á Before wiring or inspecting the device, turn off the power, wait 15 minutes, ensure that the 
CHARGE lamp is off, and then check the voltage. Enough voltage may remain in the condenser 
after the power is off to cause an electric shock. 

Á Only authorized personnel may repair and inspect the device or replace its parts. 

Á Do not modify this device in any way. 

Â General Precautions  

 Caution 

Á This user manual is subject to change due to product modification or changes in standards. If 
such changes occur, we issue a new user manual with a new product number. 

Â Product Application  

 Caution 

Á This product is not designed or manufactured for machines or systems intended to sustain 
human life. 

Á This product is manufactured under strict quality control conditions. Nevertheless, install safety 
devices if installing the device in a facility where product malfunctions may result in a major 
accident or a significant loss. 

Â EEPROM Lifespan  

 Caution 

Á The EEPROM is rewritable up to 1 million times for the purpose of recording parameter settings 
and other information. The servo drive may malfunction if the total number of the following tasks 
exceeds 1 million, depending on the lifespan of the EEPROM. 

· EEPROM recording as a result of parameter changes 

· EEPROM recording as a result of an alarm 
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Â Responding to international regulations   

L7 Series responds to international regulations with standard model s . 

Model Low Voltage Directive EMC Directive 

L7NA001B 

L7NA002B 

L7NA004B 

L7NA008B 

L7NA010B 

L7NA020B 

L7NA035B 

EN61800-5-1 EN61800-3 

і1 : For more information, please feel free to ask LS Mecapion. 

і2 : Please follow the regulations of destination when exporting. 

 

 

 

 

 

 

 

 

 



Table of Contents   

viii   

Table of Contents  

1. Product Configuration.................................................................................................................... 1-1 

1.1 Product Verification .......................................................................................................................................... 1-1 

1.2 Parts ................................................................................................................................................................ 1-3 

1.2.1 Servo Motor Parts ............................................................................................................................... 1-3 

1.2.2 Servo Drive Parts ................................................................................................................................ 1-4 

1.3 Connector Diagram ......................................................................................................................................... 1-8 

2. Installation ....................................................................................................................................... 2-1 

2.1 The Servo Motor .............................................................................................................................................. 2-1 

2.1.1 Operating Environment ....................................................................................................................... 2-1 

2.1.2 Preventing Impact ............................................................................................................................... 2-1 

2.1.3 Motor Connection ................................................................................................................................ 2-1 

2.1.4 The Load Device Connection .............................................................................................................. 2-2 

2.1.5 Cable Installation ................................................................................................................................ 2-2 

2.2 The Servo Drive .............................................................................................................................................. 2-3 

2.2.1 Operating Environment ....................................................................................................................... 2-3 

2.2.2 Wiring the Control Panel ..................................................................................................................... 2-4 

2.2.3 Power Supply Wiring ........................................................................................................................... 2-5 

3. Wiring ............................................................................................................................................... 3-1 

3.1 Internal Diagram .............................................................................................................................................. 3-1 

3.1.1 L7N Drive Block Diagram [L7NA001B - ï7NA004B] ........................................................................... 3-1 

3.1.2 L7N Drive Block Diagram [L7NA008B - ï7NA035B] ........................................................................... 3-2 

3.1.3 L7N Drive Block Diagram [L7NA050B] ................................................................................................ 3-3 

3.2 Power Supply Wiring ....................................................................................................................................... 3-4 

3.2.1 L7N Drive Wiring Diagram [L7NA001B - ï7NA035B] .......................................................................... 3-4 

3.2.2 L7 Drive Wiring Diagram [L7N050B] ................................................................................................... 3-5 

3.2.3 Power Circuit Electrical Components .................................................................................................. 3-6 

3.3 Timing Diagram ............................................................................................................................................. 3-10 

3.3.1 Timing Diagram During Power Input ................................................................................................. 3-10 

3.3.2 Timing Diagram During an Alarm Trigger .......................................................................................... 3-11 

3.4 Wiring the Control Signals ............................................................................................................................. 3-12 

3.4.1 The Contact Input Signal ................................................................................................................... 3-12 

3.4.2 The Contact Output Signal ................................................................................................................ 3-12 

3.5 Connecting Serial Encoder Signals (CN2) ..................................................................................................... 3-13 

3.5.1 APCS-EǏǏǏCS Cable ....................................................................................................................... 3-13 

3.5.2 APCS-EǏǏǏDS Cable ....................................................................................................................... 3-13 

3.5.3 APCS-EǏǏǏES Cable ....................................................................................................................... 3-14 

3.6 Connecting Multi-turn Encoder Signals (CN2) ............................................................................................... 3-15 

3.6.1 APCS-E CS1 Cable ..................................................................................................................... 3-15 

3.6.2 APCS-E DS1 Cable ..................................................................................................................... 3-15 

3.6.3 APCS-E ES1 Cable ..................................................................................................................... 3-16 

3.7 Connecting the Input/Output Signals ............................................................................................................. 3-17 

3.7.1 The Names and Functions of the Input Signals (CN1) ...................................................................... 3-17 



  Table of Contents 

  ix  

3.7.2 The Names and Functions of the Output Signals (CN1) .................................................................... 3-17 

3.7.3 Layout of the Input/Output Signal Connectors ................................................................................... 3-18 

3.7.4 The Names and Functions of Safety Function Signals (CN6)............................................................ 3-18 

3.7.5 The Connector Layout of Safety Function Signals (CN6) .................................................................. 3-18 

3.7.6 Operation Method of Safety Function Signals (CN6) ......................................................................... 3-19 

3.8 EtherCAT Connection Example ..................................................................................................................... 3-21 

3.8.1 Example Connection ......................................................................................................................... 3-21 

3.8.2 EtherCAT Connectors and the Pin Map............................................................................................. 3-22 

4. How to use the Loader .................................................................................................................... 4-1 

4.1 Name and Function of each parts .................................................................................................................... 4-1 

4.2 Status Summary Display .................................................................................................................................. 4-1 

4.3 Display FND Output Object ............................................................................................................................. 4-3 

5. EtherCAT Communication .............................................................................................................. 5-4 

5.1 The Structure of CANopen over EtherCAT ...................................................................................................... 5-4 

5.2 The EtherCAT State Machine .......................................................................................................................... 5-5 

5.3 LED State ........................................................................................................................................................ 5-6 

5.4 Data Type ........................................................................................................................................................ 5-7 

5.5 PDO Mapping .................................................................................................................................................. 5-8 

5.6 Synchronization Using the DC (Distributed Clock) ......................................................................................... 5-10 

5.7 Emergency Messages ................................................................................................................................... 5-14 

6. CiA402 Drive Profile ........................................................................................................................ 6-1 

6.1 The State Machine ........................................................................................................................................... 6-1 

6.2 Operation Modes ............................................................................................................................................. 6-4 

6.3 Position Control Modes.................................................................................................................................... 6-5 

6.3.1 Profile Position Mode .......................................................................................................................... 6-5 

6.3.2 Interpolated Position Mode ................................................................................................................. 6-9 

6.3.3 Cyclic Synchronous Position Mode ................................................................................................... 6-11 

6.4 Homing .......................................................................................................................................................... 6-13 

6.5 Velocity Control Mode .................................................................................................................................... 6-17 

6.5.1 Profile Velocity Mode ......................................................................................................................... 6-17 

6.5.2 Cyclic Synchronous Velocity Mode ................................................................................................... 6-19 

6.6 Torque Control Modes ................................................................................................................................... 6-21 

6.6.1 Profile Torque Mode .......................................................................................................................... 6-21 

6.6.2 Cyclic Synchronous Torque Mode ..................................................................................................... 6-23 

6.7 The Torque Limit Function ............................................................................................................................. 6-25 

6.8 Digital Input/Output ........................................................................................................................................ 6-26 

6.9 Touch Probe Function .................................................................................................................................... 6-27 

7. L7 Drive Setup ................................................................................................................................. 7-1 

7.1 Setting System Parameters ............................................................................................................................. 7-1 

7.2 Configuring Control Parameters ...................................................................................................................... 7-5 

7.2.1 The Inertia Ratio Setting [0x2100] ....................................................................................................... 7-5 

7.2.2 The Position Control Gain ................................................................................................................... 7-6 



Table of Contents   

x   

7.2.3 The Speed Control Gain...................................................................................................................... 7-7 

7.2.4 The Torque Command Filter Time Constant Time [0x210C] ................................................................ 7-8 

7.2.5 Gain 1 ź Gain 2 Transfer Mode [0x210D] .......................................................................................... 7-8 

7.2.6 Gain 1 ź Gain 2 Transfer Time [0x210E] ............................................................................................ 7-8 

7.2.7 P/PI Transfer Mode [0x210D] .............................................................................................................. 7-8 

7.2.8 Resonance Avoidance Operations [0x210F], [0x2110], [0x2111] ......................................................... 7-9 

7.3 Setting the Input/Output Contact Point Parameters ....................................................................................... 7-10 

7.4 Setting Speed Operation Parameters ............................................................................................................ 7-12 

7.4.1 Acceleration/Deceleration Time ......................................................................................................... 7-12 

7.4.2 The S-Curve Operation [0x2304] ...................................................................................................... 7-12 

7.4.3 The Manual JOG Operation Speed [0x2305] .................................................................................... 7-12 

7.5 Setting Position Operation Parameters .......................................................................................................... 7-12 

7.5.1 Backlash Compensation [0x2403] ..................................................................................................... 7-12 

7.6 Setting Parameters for L7N Built-in Functions ............................................................................................... 7-13 

7.6.1 Checking/Deleting the Alarm History [0x2700] .................................................................................. 7-13 

7.6.2 Auto Gain Tuning [0x2701] ................................................................................................................ 7-13 

7.6.3 Absolute Encoder Reset [0x2702] ..................................................................................................... 7-13 

8. Object Dictionary ............................................................................................................................ 8-1 

8.1 The Object Dictionary List................................................................................................................................ 8-1 

8.2 General Objects............................................................................................................................................... 8-4 

0x1000, Device Type ....................................................................................................................................... 8-4 

0x1001, Error Register .................................................................................................................................... 8-4 

0x1008, Manufacturer Device Name ............................................................................................................... 8-4 

0x1009, Hardware Version .............................................................................................................................. 8-5 

0x100A, Software Version ............................................................................................................................... 8-5 

0x1010, Store Parameters ............................................................................................................................... 8-6 

0x1011, Restore Default Parameters ............................................................................................................... 8-8 

0x1018, Identity Object .................................................................................................................................. 8-10 

8.3 PDO Mapping Objects ................................................................................................................................... 8-11 

0x1600 to 0x1603, Receive PDO Mapping .................................................................................................... 8-11 

0x1A00 to 0x1A03, Transmit PDO Mapping .................................................................................................. 8-14 

8.4 Sync Manager Communication Objects ......................................................................................................... 8-18 

0x1C00, Sync Manager Communication Type ............................................................................................... 8-18 

0x1C10 to 0x1C13, Sync Manager PDO Assignment .................................................................................... 8-19 

0x1C32, Sync Manager 2 Synchronization .................................................................................................... 8-21 

0x1C33, Sync Manager 3 Synchronization .................................................................................................... 8-23 

8.5 Manufacturer Specific Objects ....................................................................................................................... 8-25 

0x2000, Motor ID ........................................................................................................................................... 8-25 

0x2001, Encoder Type ................................................................................................................................... 8-25 

0x2002, Encoder Resolution .......................................................................................................................... 8-25 

0x2003, Power Fail Mode .............................................................................................................................. 8-26 

0x2004, RST Power Fail Check Time ............................................................................................................ 8-26 

0x2005, 7SEG Display Object ....................................................................................................................... 8-26 

0x2006, Regenerative Resistor De-rating Factor ........................................................................................... 8-27 

0x2007, Regenerative Resistor Value ............................................................................................................ 8-27 

0x2008, Regenerative Resistor Capacity ....................................................................................................... 8-27 

0x2009, Overload Check Base ...................................................................................................................... 8-27 



  Table of Contents 

  xi  

0x200A, Overload Warning Level .................................................................................................................. 8-28 

0x200B, PWM Off Delay ................................................................................................................................ 8-28 

0x200C, Dynamic Brake Control Mode .......................................................................................................... 8-28 

0x200D, Basic Function Configuration ........................................................................................................... 8-29 

0x200E, Position Scale Numerator ................................................................................................................ 8-29 

0x200F, Position Scale Denominator ............................................................................................................. 8-29 

0x2010, Velocity Scale Numerator ................................................................................................................. 8-29 

0x2011, Velocity Scale Denominator ............................................................................................................. 8-30 

0x2012, Acceleration Scale Numerator .......................................................................................................... 8-30 

0x2013, Acceleration Scale Denominator ...................................................................................................... 8-30 

0x2015, U Phase Current Offset .................................................................................................................... 8-33 

0x2016, V Phase Current Offset .................................................................................................................... 8-33 

0x2017, W Phase Current Offset ................................................................................................................... 8-33 

0x2100, Inertia Ratio Setting ......................................................................................................................... 8-34 

0x2101, Position P Gain 1 ............................................................................................................................. 8-34 

0x2102, Position P Gain 2 ............................................................................................................................. 8-34 

0x2103, The Position Command Filter Time Constant ................................................................................... 8-34 

0x2104, Position Feed-forward Gain ............................................................................................................. 8-34 

0x2105, The Position Feed-forward Filter Time Constant .............................................................................. 8-35 

0x2106, Speed P Gain 1 ................................................................................................................................ 8-35 

0x2107, Speed P Gain 2 ................................................................................................................................ 8-35 

0x2108, Speed Integral Time Constant 1 (Speed I Gain 1 Time Constant) .................................................... 8-36 

0x2109, Speed Integral Time Constant 2 (Speed I Gain 2 Time Constant) .................................................... 8-36 

0x210A, The Speed Command Filter Time Constant ..................................................................................... 8-36 

0x210B, The Speed Feedback Filter Time Constant ...................................................................................... 8-36 

0x210C, The Torque Command Filter Time Constant .................................................................................... 8-36 

0x210D, Conversion Mode ............................................................................................................................ 8-37 

0x210E, The Gain Conversion Time .............................................................................................................. 8-38 

0x210F, The Resonance Avoidance Operation (Notch Filter Use) ................................................................. 8-38 

0x2110, The Resonance Avoidance Frequency (Notch Filter Frequency) ...................................................... 8-38 

0x2111, The Resonance Avoidance Range (Notch Filter Bandwidth)............................................................. 8-39 

0x2112, The Velocity Limit Switch .................................................................................................................. 8-39 

0x2113, The Velocity Limit Value ................................................................................................................... 8-39 

0x2114, P Control Conversion Torque (Torque Switch Value) ........................................................................ 8-39 

0x2115, The P Control Conversion Speed (Speed Switch Value)................................................................... 8-39 

0x2116, P Control Conversion Acceleration (Acceleration Switch Value) ....................................................... 8-40 

0x2117, P Control Conversion Position Error (Following Error Switch Value) ................................................ 8-40 

0x2200, Input Port Define 1 ........................................................................................................................... 8-40 

0x2201, Input Port Define 2 ........................................................................................................................... 8-40 

0x2202, Output Port Define 1 ........................................................................................................................ 8-40 

0x2203, Output Port Define 2 ........................................................................................................................ 8-40 

0x2204, The Input Port Logic Set .................................................................................................................. 8-41 

0x2205, The Output Port Logic Set ................................................................................................................ 8-41 

0x2206, The Zero Speed Range .................................................................................................................... 8-41 

0x2207, The Break Output Speed .................................................................................................................. 8-42 

0x2208, The Break Output Delay Time .......................................................................................................... 8-42 

0x2300, The Index (Z-phase) Pulse Detection Operation Speed (Index Pulse Search Speed) ...................... 8-43 

0x2301, The Speed Command Acceleration Time ......................................................................................... 8-43 

0x2302, The Speed Command Deceleration Time ......................................................................................... 8-43 

0x2303, The Speed Command S-curve Time ................................................................................................ 8-44 

0x2304, The Speed Operation Pattern (Acceleration Pattern) ....................................................................... 8-44 



Table of Contents   

xii   

0x2305, The Manual JOG Operation Speed (JOG Speed) ............................................................................ 8-44 

0x2306, JOG Operation Speed 1 (Program JOG Speed 1) ........................................................................... 8-44 

0x2307, JOG Operation Speed 2 (Program JOG Speed 2) ........................................................................... 8-45 

0x2308, JOG Operation Speed 3 (Program JOG Speed 3) ........................................................................... 8-45 

0x2309, JOG Operation Speed 4 (Program JOG Speed 4) ........................................................................... 8-45 

0x230A, JOG Operation Time 1 (Program JOG Time 1) ................................................................................ 8-45 

0x230B, JOG Operation Time 2 (Program JOG Time 2) ................................................................................ 8-45 

0x230C, JOG Operation Time 3 (Program JOG Time 3) ................................................................................ 8-45 

0x230D, JOG Operation Time 4 (Program JOG Time 4) ................................................................................ 8-46 

0x2402, The Position Limit Function .............................................................................................................. 8-46 

0x2403, Backlash Compensation .................................................................................................................. 8-46 

0x2600, The Current Speed (RPM) ............................................................................................................... 8-46 

0x2601, The Command Speed (RPM) ........................................................................................................... 8-47 

0x2602, The Tracking Position Pulse (Feedback Pulse) ................................................................................ 8-47 

0x2603, The Position Command Pulse .......................................................................................................... 8-47 

0x2604, The Remaining Position Pulse (Following Error) .............................................................................. 8-47 

0x2605, The Input Command Frequency....................................................................................................... 8-47 

0x2606, Current Operation Torque ................................................................................................................ 8-48 

0x2607, Current Command Torque ................................................................................................................ 8-48 

0x2608, Accumulated Overload ..................................................................................................................... 8-48 

0x2609, The Maximum Instantaneous Load .................................................................................................. 8-48 

0x260A, The Torque Limit .............................................................................................................................. 8-48 

0x260B, The DC-Link Voltage........................................................................................................................ 8-49 

0x260C, Regenerative Overload ................................................................................................................... 8-49 

0x260D, The Single-turn Data (Pulse) Display (Single-turn Data) .................................................................. 8-49 

0x260E, The Single-turn Data (Degree) Display (Single-turn Data (deg)) ...................................................... 8-49 

0x2610, The Room Temperature Display ....................................................................................................... 8-50 

0x2611, The Motor Rated Speed Display ....................................................................................................... 8-50 

0x2612, The Motor Maximum Speed Display ................................................................................................ 8-50 

0x2613, The Motor Rated Current Display ..................................................................................................... 8-50 

0x2614, The U Phase Current Offset Display ................................................................................................ 8-51 

0x2615, The V Phase Current Offset Display ................................................................................................ 8-51 

0x2616, The FPGA Version Display ............................................................................................................... 8-51 

0x2617, External Encoder Position Feedback ............................................................................................... 8-51 

0x2618, External Encoder Following Error..................................................................................................... 8-51 

0x2700, Read/Clear the Alarm History ........................................................................................................... 8-52 

0x2701, Auto Gain Tuning (Auto-tuning) ........................................................................................................ 8-53 

0x2702, Reset Absolute Encoder .................................................................................................................. 8-54 

0x2703, Calibrate Current Offset ................................................................................................................... 8-54 

8.6 CiA402 Objects.............................................................................................................................................. 8-55 

0x603F, Error Code ....................................................................................................................................... 8-55 

0x6040, Controlword ..................................................................................................................................... 8-55 

Details on Bits 0 to 3 ...................................................................................................................................... 8-56 

Details on Bits 4 to 9 ...................................................................................................................................... 8-57 

0x6041, Statusword ....................................................................................................................................... 8-58 

0x605A, The Quick Stop Option Code ........................................................................................................... 8-62 

0x605B, The Shutdown Option Code............................................................................................................. 8-63 

0x605C, The Disable Operation Option Code ................................................................................................ 8-63 

0x605D, The Halt Option Code ...................................................................................................................... 8-64 

0x605E, The Fault Reaction Option Code ..................................................................................................... 8-64 



  Table of Contents 

  xiii  

0x6060, Modes of Operation ......................................................................................................................... 8-65 

0x6061, The Modes of Operation Display ...................................................................................................... 8-65 

0x6062, The Position Demand Value ............................................................................................................. 8-66 

0x6063, The Position Actual Internal Value .................................................................................................... 8-66 

0x6064, The Position Actual Value ................................................................................................................ 8-66 

0x6065, The Position Error Range (Following Error Window) ........................................................................ 8-66 

0x6066, Position Error Timeout (Following Error Time Out) ........................................................................... 8-67 

0x6067, The Position Reached Range (Position Window) ............................................................................. 8-67 

0x6068, The Position Reached Time (Position Window Time) ....................................................................... 8-67 

0x606B, The Velocity Demand Value ............................................................................................................. 8-67 

0x606C, The Actual Velocity Value ................................................................................................................ 8-67 

0x606D, The Velocity Reached Range (Velocity Window) ............................................................................. 8-68 

0x606E, The Velocity Window Time ............................................................................................................... 8-68 

0x6071, The Target Torque ............................................................................................................................ 8-68 

0x6072, Maximum Torque ............................................................................................................................. 8-68 

0x6074, The Torque Demand Value ............................................................................................................... 8-69 

0x6076, The Motor Rated Torque .................................................................................................................. 8-69 

0x6077, The Torque Actual Value .................................................................................................................. 8-69 

0x607A, The Target Position .......................................................................................................................... 8-69 

0x607C, The Home Offset ............................................................................................................................. 8-70 

0x607D, The Software Position Limit ............................................................................................................. 8-70 

0x607F, Maximum Profile Velocity ................................................................................................................. 8-71 

0x6081, The Profile Velocity .......................................................................................................................... 8-71 

0x6083, Profile Acceleration .......................................................................................................................... 8-72 

0x6084, Profile Deceleration .......................................................................................................................... 8-72 

0x6085, Quick Stop Deceleration................................................................................................................... 8-72 

0x6087, The Torque Slope ............................................................................................................................. 8-72 

0x6098, The Homing Method......................................................................................................................... 8-72 

0x6099, Homing Speeds................................................................................................................................ 8-73 

0x609A, Homing Acceleration ........................................................................................................................ 8-73 

0x60B1, The Velocity Offset........................................................................................................................... 8-74 

0x60B2, The Torque Offset ............................................................................................................................ 8-74 

0x60B8, The Touch Probe Function ............................................................................................................... 8-74 

0x60B9, The Touch Probe Status................................................................................................................... 8-75 

0x60BA, The Touch Probe 1 Positive Edge Position Value ............................................................................ 8-76 

0x60BB, The Touch Probe 1 Negative Edge Position Value .......................................................................... 8-76 

0x60BC, The Touch Probe 2 Positive Edge Position Value ............................................................................ 8-76 

0x60BD, The Touch Probe 2 Negative Edge Position Value .......................................................................... 8-77 

0x60C1, The Interpolation Data Record ......................................................................................................... 8-77 

0x60C2, The Interpolation Time Period.......................................................................................................... 8-77 

0x60E0, The Positive Torque Limit Value ....................................................................................................... 8-78 

0x60E1, The Negative Torque Limit Value ..................................................................................................... 8-78 

0x60F4, The Following Error Actual Value ..................................................................................................... 8-78 

0x60FC, The Position Demand Internal Value ............................................................................................... 8-78 

0x60FD, The Digital Input .............................................................................................................................. 8-79 

0x60FE, The Digital Output............................................................................................................................ 8-79 

0x60FF, The Target Velocity........................................................................................................................... 8-81 

0x6502, Supported Drive Modes ................................................................................................................... 8-81 

9. Handling and Operation .................................................................................................................. 9-1 

9.1 Operation Checklist ......................................................................................................................................... 9-1 



Table of Contents   

xiv   

9.1.1 Wiring Checklist .................................................................................................................................. 9-1 

9.1.2 Drive Signal (CN1) Wiring Checklist .................................................................................................... 9-1 

9.1.3 Surrounding Environment Checklist .................................................................................................... 9-1 

9.1.4 Machine Status Checklist .................................................................................................................... 9-1 

10. Product Specifications ................................................................................................................. 10-1 

10.1 The Servo Motor ............................................................................................................................................ 10-1 

10.1.1 Product Features .............................................................................................................................. 10-2 

10.1.2 Outline Diagram (For the drawing of Oilseal Type, it is available on request) .................................. 10-24 

10.2 The Servo Drive .......................................................................................................................................... 10-36 

10.2.1 Product Features ............................................................................................................................ 10-36 

10.3 Outline Diagram .......................................................................................................................................... 10-38 

10.4 Options and Peripheral Devices .................................................................................................................. 10-40 

11. Maintenance and Inspection ...................................................................................................... 11-53 

11.1 Maintenance and Inspection ........................................................................................................................ 11-53 

11.1.1 Precautions ..................................................................................................................................... 11-53 

11.1.2 What to Inspect ............................................................................................................................... 11-53 

11.1.3 Replacing Parts ............................................................................................................................... 11-55 

11.2 Diagnosing and Troubleshooting Abnormalities ........................................................................................... 11-56 

11.2.1 The Servo Motor ............................................................................................................................. 11-56 

11.2.2 The Servo Drive .............................................................................................................................. 11-57 

12. Appendix ....................................................................................................................................... 12-1 

12.1 Motor Types and IDs ..................................................................................................................................... 12-1 

12.2 Test Drive Procedure ..................................................................................................................................... 12-4 



  1. Product Configuration 

  1-1  

1.  Product Configuration  

1.1  Product Verifi cation  

1. Check the name tag to verify that the product received matches the model ordered. 

· Does the servo driveôs name plate match? 

· Does the servo motorôs name plate match? 

2. Check the product components and options. 

· Are the type and length of cables correct? 

· Does the regenerative resistor conform to the required standard? 

Ê Is the shape of the shaft correct? 

Ê Are there any abnormalities after mounting the oil seal or brake? 

Ê Are the gearbox and the gear ratios correct? 

Ê Is the encoder format correct? 

3. Check the exterior of the device. 

· Are there any foreign substances or humidity in the device? 

· Is there any discoloration, contaminant, damage or disconnected wire? 

· Are the bolts tightly fastened to the joints? 

· Is there any abnormal sound or excessive friction during operation? 

Â The Servo Drive Product Format  

 

 

 

 

Series 
Name 

 
Communication 

Type 
 

Input 
Voltage 

 Capacity  Encoder Type  Option 

The Servo 
Series 

 

S: Standard I/O 
type 

 

N : Network type 

 

A: 220 Vac 

 

B: 400 Vac 

 

001 : 100 W    

002 : 200 W 

004 : 400 W    

008 : 750 W 

010 : 1.0 kW 

020 : 2.0 kW 

035 : 3.5 kW 

050 : 5.0 kW 

150 : 15.0 kW 

 

B: Serial 

(communication- 
type) 

 

 

 

 

(Blank) 

Standard 
product 

(Marking) 

Exclusive 
Option 

 

L7  N  A  004  B  AA 
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Â Servo Motor Product Format  

APM ï S B 04 A E K 1 G1 03 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Motor Shape 

S: Real Axis 

H: Hollow 

Shaft 

B: Assembly 

F : Flat Type 

L : L7 Only 

 

Oil Seal and Brake 
 
 

Non-existent: None 

included 

1: Oil Seal attached 

2: Brake attached 

3: Oil Seal and Brake 

attached 

 

Gearbox Specifications 

 

Non-existent: No gearbox 

G1: For general industrial 

purposes (Floor Mounted) 

 

G2: For general industrial 

purposes Flange Mounted) 

G3: Precise Gearbox 

 

Motor Capacity 

R3 : 30[W] 

R5 : 50[W] 

01 : 100[W] 

02 : 200[W] 

03 : 300[W] 

04 : 400[W] 

05 : 450[W] 

06 : 550/600[W] 

07 : 650[W] 

08 : 750/800[W] 

09 : 850/900[W] 

10 : 1.0[kW] 
· 
· 
· 

150 : 15.0[kW] 
220 : 22.0[kW] 
300 : 30.0[kW] 
370 : 37.0[kW] 

Shaft Cross-section 

 

N: Straight 

K: One-sided round 

key (standard) 

D: D Cut 

T: Tapering 

R: Double-sided round 

key 

H: Hollow Shaft 

 

Encoder Type 

 

 

Quadrature (pulse 

type) 

A: Inc. 1024 P/R 

B: Inc. 2000 P/R 

C: Inc. 2048 P/R 

D: Inc. 2500 P/R 

E: Inc. 3000 P/R 

F: Inc. 5000 P/R 

G: Inc. 6000 P/R 

Serial BiSS 

(communication type) 

N : 19bit S-Turn Abs. 

M : 19bit M-Turn Abs. 

(18bit SA M-Turn Abs) 

Gearbox 
classification 

03 : 1/3 

10 : 1/10 
û 
û 
û 

Servo Motor 

 

Rated RPM 

A : 3000 [rpm] 

D : 2000 [rpm] 

G : 1500 [rpm] 

M : 1000 [rpm] 

Flange Size 

 

A : 40 Flange 

B : 60 Flange 

C : 80 Flange 

D : 100 Flange 

E : 130 Flange 

F : 180 Flange 

G : 220 Flange 

H : 250 Flange 

J : 280 Flange 
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1.2  Parts  

1.2.1  Servo Motor Parts  

Â 80 Flange or below  

Flange

Shaft

Frame Housing

Encoder
Cover

Encoder
Cable

Encoder
Connector

Motor Power
CableMotor 

Connector

Bearing Cap
 

Â 80 Flange or below (Flat Type ) 

 

Â 130 Flange or higher  

Shaft

Flange Frame Housing

Encoder
Cover

Encoder
Connector

Motor 
Connector

Bearing Cap

 

Shaft 

Flange Frame Mold Housing  Encoder Cover  

Power Connector  
Encoder Connector  
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1.2.2  Servo Drive Parts  

Â L7NA001B, L7NA002B, L7NA004B  

Safety connector (CN6)

This connector connects safety 

devices.

Note) If you are not using any 

safety devices, be sure to install 

the safety jump connector on the 

L7N.

Input/output signal connector 

(CN1)

This connector is for sequence 

input/output signals.

Operation keys

These allow you to 

check parameters.

Main power connectors (L1, 

L2, and L3)

These terminals connect to 

the main circuit power input.

DC reactor connectors

These terminals connect to the 

DC reactor to suppress high-

frequency power.

(PO and PI)

Short circuit these when not in 

use.

Regenerative resistance connectors 

(B+, B, and BI)

These terminals connect to the 

external regenerative resistor.

- Short B and BI for 

basic installations.

- If you are using an external resistor,

connect it to the B+ and B terminals.

CHARGE lamp

This turns on when the main circuit power is on.

It remains turned on as long as an electric charge 

is in the L7N condenser, even after the main 

circuit power is turned off. Do not touch the power 

terminal while turning it on. Doing so may result 

in an electric shock.

Control power terminals (C1 and C2)

These terminals are for the control 

power input.

Servo motor connecting terminals (U, 

V, and W)

These terminals connect to the main 

circuit cable (power cable) of the servo 

motor.

Ground terminal

The ground terminal prevents electric 

shock.

Be sure to connect a grounding line to this 

terminal.

Encoder connector (CN2)

This connects to the encoder 

installed on the servo motor.

EtherCAT communication port 

(output, CN3)

EtherCAT communication port 

(input, CN4)

Display

This displays numerical values, 

such as the L7N state and alarm 

number.

USB communication port (CN5)

This port communicates with a 

personal computer.

State LEDs

These LED indicate the current 

EtherCAT state.

 

 

 

 

(EtherCAT IN, CN4) 

(EtherCAT OUT, CN3) 
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Â L7NA0 08 B ,L7NA010B  

Operation keys

These allow you to check 

parameters.

Main power connectors (L1, L2, 

and L3)

These terminals connect to the 

main circuit power input.

DC reactor connector (PO and PI)

These terminals connect to the DC reactor 

to suppress high-frequency power.

(PO and PI)

Short circuit these when not in use.

Regenerative resistance connectors (B+, 

B, and BI)

These terminals connect to the external 

regenerative resistor.

- Short B and BI for 

basic installations.

- If you are using an external resistor,

connect it to the B+ and B terminals.

CHARGE lamp

This turns on when the main circuit power is on.

It remains turned on as long as an electric charge is in 

the L7N condenser, even after the main circuit power is 

turned off. Do not touch the power terminal while turning 

it on. Doing so may result in an electric shock.

Control power terminals 

(C1 and C2)

These terminals are for the 

control power input.

Servo motor connecting 

terminals (U, V, and W)

These terminals connect to 

the main circuit cable 

(power cable) of the servo 

motor.

Ground terminal

The ground terminal prevents electric 

shock.

Be sure to connect a grounding line to 

this terminal.

Safety connector (CN6)

This connector connects safety devices.

Note) If you are not using any safety 

devices, be sure to install the safety jump 

connector on the L7N.

Input/output signal connector 

(CN1)

This connector is for 

sequence input/output 

signals.

Encoder connector (CN2)

This connects to the encoder 

installed on the servo motor.

EtherCAT communication port 

(input, CN4)

Display

This displays numerical values, 

such as the L7N state and alarm 

number.

USB communication port (CN5)

This port communicates with a 

personal computer.

State LEDs

These LED indicate the 

current EtherCAT state.

EtherCAT communication port 

(output, CN3)

 

 

 

 

 

 

 

 

 

(EtherCAT IN, CN4) 

(EtherCAT OUT, CN3) 
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Â L7NA0 20 B,L7NA035B  

EtherCAT communication port (output, CN3)

EtherCAT communication port (input, CN4)

Operation keys

These allow you to 

check parameters.

Main power connectors (L1, L2, and 

L3)

These terminals connect to the main 

circuit power input.

DC reactor connectors

These terminals connect to the DC reactor 

to suppress high-frequency power.

(PO and PI)

Short circuit these when not in use.

Regenerative resistance connectors (B+, 

B, and BI)

These terminals connect to the external 

regenerative resistor.

- Short B and BI for 

basic installations.

- If you are using an external resistor,

connect it to the B+ and B terminals.

CHARGE lamp

This turns on when the main circuit power is on.

It remains turned on as long as an electric charge is 

in the L7N condenser, even after the main circuit 

power is turned off. Do not touch the power terminal 

while turning it on. Doing so may result in an electric 

shock.

Control power terminals (C1 and 

C2)

These terminals are for the control 

power input.

Servo motor connecting terminals (U, V, 

and W)

These terminals connect to the main circuit 

cable (power cable) of the servo motor.

Ground terminal

The ground terminal prevents electric 

shock.

Be sure to connect a grounding line to 

this terminal.

Safety connector (CN6)

This connector connects safety devices.

Note) If you are not using any safety 

devices, be sure to install the safety jump 

connector on the L7N.

Input/output signal connector (CN1)

This connector is for sequence input/output 

signals.

Encoder connector (CN2)

This connects to the 

encoder installed on the 

servo motor.

Display

This displays numerical values, 

such as the L7N state and alarm 

number.

USB communication port (CN5)

This port communicates with a 

personal computer.

State LEDs

These LED indicate the current 

EtherCAT state.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(EtherCAT IN, CN4) 

(EtherCAT OUT, CN3) 
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Â L7NA0 50B  
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1.3  Connector Diagram  

 

 

 

 

 

 

Note 1) The input signals (DI4~DI8, output signals (DO1~DO4) are the factory default signals. 

Note 2) ** is unallocated signals. You can allocate those signals by setting I/O signal allocation. 

      Refer to 6.3 I/O Contacts parameter setting for more information. 

Note 3) Input signal DI7 and DI8 are always allocated as PROBE1, PROBE2 regardless of the 

input signal allocation setting.  
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2.  Installation  

2.1  The Servo Motor  

2.1.1  Operating Environment  

Item Requirements Notes 

Ambient 
temperature 

0  40[ ] 
Consult with our technical support team to customize the 
product if temperatures in the installation environment are 
outside this range. 

Ambient 
humidity 

80% RH or lower Do not operate this device in an environment with steam. 

External 
vibration 

Vibration acceleration 

19.6 › or below on 

both the X and Y axis. 

Excessive vibrations reduce the lifespan of the bearings. 

2.1.2  Preventing Impact  

Impact to the motor during installation or handling may damage the encoder. 

 

2.1.3  Motor Connection  

Á The motor might burn out if it is connected directly to commercial power.  
Always connect the motor via the specified drive. 

Á Connect the ground terminals of the motor to either of the two ground terminals inside the drive, 
and attach the remaining terminal to the type-3 ground. 

 

Á Connect the U, V, and W terminals of the motor in the same way as the U, V, and W terminals of 
the drive. 

Á Ensure that the pins on the motor connector are securely attached. 

Á In order to protect against moisture or condensation in the motor, make sure that insulation 

resistance is 10 ₑ (500 V) or higher before installation. 

U ï U  

V -  V 

W ï W 

  -  F.G 
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2.1.4  The Load Device Connection  

For coupling connections: Ensure that the motor shaft and load shaft are aligned within the 
tolerance range. 

 

Â For pulley connections:  

Flange 
Lateral Load Axial Load 

Notes 
N kgf N kgf 

40 148 15 39 4 

 

60 206 21 69 7 

80 255 26 98 10 

130 725 74 362 37 

180 1548 158 519 53 

220 1850 189 781 90 

2.1.5  Cable Installation  

Á For vertical installations, make sure that no oil or water flows into the connecting parts. 

 

Á Do not apply pressure to or damage the cables. 

Á Use robot cables to prevent swaying when the motor moves.  

 

 

 

Load shaft 

Motor shaft 

0.03 ‟ or below (peak to peak) 

0.03 ‟ or below (peak to peak) 

Nr: 30 ‟ or below 

Lateral load 

Axial load 
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2.2  The Servo Drive  

2.2.1  Operating Environment  

Item Requirements Notes 

Ambient 
temperature 

0 50[ ] 

 Caution 

 Install a cooling fan on the control panel to maintain 
an appropriate temperature. 

Ambient 
humidity 

90% RH or lower 

 Caution 

Condensation or moisture may develop inside the drive during 
prolonged periods of inactivity and damage it. 

Remove all moisture before operating the drive after a 
prolonged period of inactivity. 

External 
vibration 

Vibration 
acceleration 4.9 

› or lower 

Excessive vibration reduces the lifespan of the machine and 
may cause malfunctions. 

Ambient 
conditions 

Á Do not expose the device to direct sunlight. 

Á Do not expose the device to corrosive or combustible gases. 

Á Do not expose the device to oil or dust. 

Á Ensure that the device receives sufficient ventilation. 
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2.2.2  Wiring the Control Panel  

Comply with the spacing specified in the following figures when installing the control panel. 

More than 

10 mm

More than 

10 mm

More than 

40 mm

More than 

40 mm

More than 

10 mm

More than 

2 mm

More than 

100 mm

More than 

40 mm

More than 

10 mm

 
 

 Caution 

Á Ensure that during installation the heat from the external regenerative resistor does not affect 
the drive. 

Á Ensure that the servo drive control panel is flat against the wall during installation. 

Á Ensure that the metal powder from drilling does not enter the drive when assembling the control 
panel.  

Á Ensure that oil, water, and metal dust do not enter the drive through gaps in the casing. 

Á Protect the control panel by spraying compressed air in areas which accumulate harmful gases 
or dust. 
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2.2.3  Power Supply Wiring  

Á Ensure that the input power voltage is within the acceptable range. 

 Caution 

Overvoltage can damage the drive. 

Á Connecting commercial power to the U, V and W terminals of the drive may damage the drive.  
Always supply power via the L1, L2 and L3 terminals. 

Á Connect short-circuit pins to the B and BI terminals. For external regenerative resistors, remove the 
short-circuit pins and use standard resistors for the B+ and B terminals. 

Model 
Resistance 

Value 
Standard 
Capacity 

* Notes 

L7NA001B 

100 Ý Built-in 50 W 

 Caution 

For information about resistance during 
regenerative capacity expansion, refer to 
Section 9.3, "Oñtional and Peripheral Devices.ò 

L7NA002B 

L7NA004B 

L7NA008B 

40 Ý Built-in 100 W 

L7NA010B 

L7NA020B 

13 Ý Built-in 150 W 

L7NA035B 

Á Configure the system so that the main power (L1, L2, L3) is supplied after the control power (C1, 
C2). (Refer to Chapter 3, "Wñring.ò) 

Á High voltages may remain in the device for sometime even after the main power is disconnected. 

 Warning 

After disconnecting the main power, ensure that the charge lamp is off before you start wiring. 
Failure to do so may result in electric shock. 

Á Always ground the device over the shortest possible distance. 
Long ground wires are susceptible to noise which may cause the device to malfunction. 
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3.  Wiring  

3.1  Internal Diagram  

3.1.1  L7 N Drive Block Diagram [L7NA001B - ð7NA004B]  

 

 

Note 1) If using a DC reactor, connect the PO and PI pins. 

Note 2) If using an external regenerative resistor, remove the B and BI short-circuit pins and connect the 
B+ and B pins. 
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3.1.2  L7 N Drive Block Diagram [L7NA0 08 B - ð7NA035B]  

 

Note 1) If using a DC reactor, connect the PO and PI pins. 

Note 2) If using an external regenerative resistor, remove the B and BI short-circuit pins and connect the 
B+ and B pins. 

Note 3) The L7NA008B ~ L7NA035B modesl are cooled by a DC 24V cooling fan. 

 


























































































































































































































































































































































































































































































