
APPLICATION NOTE
THIS INFORMATION PROVIDED BY AUTOMATIONDIRECT.COM TECHNICAL 
SUPPORT IS PROVIDED "AS IS" WITHOUT A GUARANTEE OF ANY KIND.

These documents are provided by our technical support department to assist others. We
do not guarantee that the data is suitable for your particular application, nor do we
assume any responsibility for them in your application.

Purpose
This application note is intended to provide a basic project configuration for controlling an LS Electric iX7NH or PHOX EtherCAT servo drive using an XGB PLC 
and XBF-PN0xB module.

Subject
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XGB01 – XG5000 and XG-PM Project Creation with EtherCAT modules
• The XEM CPU is capable of controlling EtherCAT Servo drives using the XBF-PN04B or XBF-PN08B modules.
• The XEM CPU can have two of these modules connected to provide 2 EtherCAT servo networks.
• These modules must be in Slot 2 if only using one module or Slot 2 & 3 if using two modules.
• The XBF-PN04B and XBF-PN08B only provide servo control over EtherCAT and remote I/O is not supported.
• XG5000 and XG-PM are used in configuring and controlling EtherCAT servo drives with the XEM CPU.
• XG5000 is used to create a program to control the Servo drives.
• XG-PM is used to setup drive parameters and create any CAM data.

Section 1 – Creating XG5000 Project with XBF-PN04B or XBF-PN08B module

Step 1: Open XG5000 and create a new project. Fill out project information and Press OK to complete creation.

Enter Project Name

Choose XGB(IEC)
Choose XEM-DxxxHP or XEM-DxxxH2

Press OK to create project



Step 2: Open I/O Parameter Screen from the Project Window.

Step 3: Add the XBF-PN04B or XBF-PN08B to Slot 2.  These modules must be in Slot 2 when only 1 module is used or Slot 2 & 3 if 2 modules are 
being used.  This example shows XBF-PN08B

Step 4: Press the Apply Button to create the Global variables for the XBF-PN08B or XBF-PN04B module(s). 



Step 5: Press Yes to register the global variables for the module(s).

Step 6: Select all the variables for creation.  Press OK to create them.

Select All Check box Press OK to create variables.



Section 1.1 – Global Variables for XBF-PN04B or XBF-PN08B

Axis Ready status.  PN04B 
will only have 4 of these.

This example shows the special module variables for XBF-PN08B. These are automatically created in the previous section.

EtherCAT link active status

XBF-PN08B module status.



Section 2 – XG-PM Project Creation for XBF-PN04B and XBF-PN08B

Step 1: Open XG-PM software from XG5000.  Go to Tools menu -> Position Control

Step 2: From XG-PM, Select Project menu -> Open From PLC…

Step 3: Enter the Connection Settings. This example is using Ethernet. Press Connect when done.

Choose Type Enter Settings for connection

Press when done.

• This example requires a connection to the XGB PLC Rack containing an XBF-PN04B or XBF-PN08B module.
• ADC recommends configuring drive node numbers to match the desired axis number.
• XBF-PN04B supports node numbers 1 ~ 4 for servo drives.
• XBF-PN08B supports node numbers 1 ~ 8 for servo drives.



Step 4: Select all available slots.  This will add the built-in PTO and EtherCAT module(s) to the project. Select the “Includes SDO (Servo) parameter” 
check box. 
Note: Drive node numbers must be set to Axis number before opening from PLC. This will make the drive node number match the projects axis 
number when selecting “Includes SDO (Servo) parameter”.

Step 5: Status screen will show project being read from XEM CPU. Press OK on success pop up screen.

Press when done.

Select to Check all Slots.

Press when done.

Select “Includes SDO (Servo) parameter” to read current drive 
parameters into the project.



Step 6: Save project and Proceed to XGB02 topic.

Built-in PTO module

EtherCAT module



XGB02 – XG-PM EtherCAT Axis Configuration
• XG-PM is used to configure the axes on an EtherCAT network.

Section 1  – Reading SDO parameters for Open From PLC project
• Using the “Open From PLC” option to read the XG-PM project will include all servos connected to the XBF-PN04B or XBF-

PN08B module.
• XG-PM can use the Online menu -> EtherCAT Slave -> Autoconnect procedure to read the node numbers from the servo drives 

and automatically associate those node numbers with the Axis number.
• Axis number will be assigned to the order the drives are connected.
• XBF-PN04B supports node numbers 1 ~ 4 for servo drives.
• XBF-PN08B supports node numbers 1 ~ 8 for servo drives.
Step 1: Connect the XG-PM project to the XEM CPU.  Click on the XBF-PN0xB Module to Highlight it.  This example shows XBF-PN08B.

Step 2: Select Online menu -> EtherCAT Slave -> Autoconnect.



Step 3: Select the Check box next to Includes SDO (Servo) parameter read.  This will read the servo drive parameters including the 
drive’s node number.  Press OK when done.

Step 4: Press OK on message showing successful connection.

Enable these check 
boxes

Step 5: Open the SDO parameter files to check Node ID.



Step 6: Index 2003:00 for the iX7NH servo drive will be node number. This example shows Node 1 being read in the SDO 
parameter file.

Step 7: Make sure Slave Number matches the Axis number for your application.

The Slave number will automatically be 
associated with the Axis number based on 
the Node ID in the Slave’s SDO parameter 
file.

Step 8: Save the project.
             



Section 2 – Setup Node Number Enforcement
• XG-PM needs to be configured to enforce node number to axis number assignment and EtherCAT connection order.
• Automationdirect highly recommends enabling this setting to make sure your system behaves as configured.

Step 1: Open EtherCAT Parameter -> Master settings in the Workspace window.

Step 2: Set Use node switch to ‘1: Used’ and Check connection order to ‘0:Check’.



Section 3 – Setting up Axis Parameters
• Double click the “Parameter” file under an axis to open the Axis parameters. 
• The parameter window will have the configuration for all axes available to the XEM CPU.



Section 3.1 – Basic Parameters

Axis Number for parameters in the column.

Unit can be set to pulse, mm, inch, or degree.

Set the number of motor pulses for 1 revolution.
If unit is mm, inch or degree, set the amount of distance traveled per 1 revolution of the motor.

Unit Multiplier set to 1,10,100 or 1000.

Set speed command to unit/time or rpm.

Set max speed of the Axis.

Set Acceleration and Deceleration values for the axis.

Choose if Encoder on the motor is incremental or absolute.



Section 3.2 – Extended Parameters

Set Software upper position limit.

Set Software position limit.

Repeating position mode position value.

Enable repeating position mode position on the axis.

Set backlash compensation distance if needed.

Amount of time positioning complete signal stays TRUE after completing a move.

Choose the S-Curve percentage applied to velocity curve. (Can be left default)

Set tolerance for In-position status. (Can be left default)

Set Acceleration/Deceleration pattern.

Enable/Disable software limit detection.

Set the mode for positioning complete condition



Section 3.3 – Manual Operation Parameters

Set values for Jogging and Inching.



Section 4 – Servo Parameters
• XG-PM has the capability to adjust the parameters of the EtherCAT servo Drive .
• These value will be different depending on the servo drive and motor being used. Check the user manual of the servo drive and motor.
• For the LS iX7NH and AMPC motors, the default values should be sufficient.

Step 1: Double Click SDO parameter under the servo drive.



Step 2: Select the XBF-PN0xB module in the project Workspace window.  This example shows XBF-PN08B.

Step 3: Go to Online -> EtherCAT Slave -> Connect to all slave.  This will connect the EtherCAT network if it has not previously been connected



Step 4: Go to Online -> EtherCAT Slave -> SDO(Servo) parameter write

Step 5: Select the slaves to write the SDO parameters to.  Press OK.



Step 6: Go to Online -> EtherCAT Slave -> SDO(Servo) parameter save to save the changed SDO parameters to the drive.



Section 5 – Modify PDO data of an EtherCAT Slave
Step 1: Navigate to the Workspace window -> EtherCAT parameter -> Slave.  Double Click on the slave to access the Servo Info screen.  

Step 2: Press the Edit button in the Servo Info Screen.



Step 3: The PDO Item Edit Screen will allow modification of the slave’s PDO data.  Select PDO type filter of TxPDO for input data and 
RxPDO for output data.

Choose TxPDO to modify input data.
Choose RxPDO to modify output data.

This section shows currently mapped 
PDO data.

This section shows PDO data that can 
be added to the currently mapped 
section.

These buttons are used to add or 
remove mapped PDO data.



Section 6 – Changing EtherCAT Cycle Time
Step 1: Double Click Common Parameter under the XBF-PN0xB module.

Step 2: Select the Control period.  Auto will let the XBF-PN0xB module determine the cycle 
time based on the number of slaves.



Section 7 – Write Project to XEM CPU
Step 1: Connect to XEM CPU and Click “Write” to write the configuration to the PLC’s motion CPU -> XBF-PN08B or XBF-PN04B

Step 2: Check the “Project Name” check box to write everything to the CPU and click OK.



XGB03– Importing EtherCAT Servo Drive Information files into XG-PM

• The EtherCAT Servo Drive Information files contain servo parameters for the drive being controlled over EtherCAT.
• The iX7NH servo drive’s file is included with the XG-PM software.  
• Third party EtherCAT drives can be added to the XG-PM software.
• All drive information files should be xml files.
Step 1: Download the EtherCAT Drive information file from the vendor’s website.  Close the XG-PM software. This example uses 

the xml file for a Beckhoff AX2 servo drive.

Step 2: Navigate to the DriveInfo folder for XG5000 directory.  The default location is ‘C:\XG5000\XGPM\l.eng\DriveInfo’



Step 3: Copy and Paste the EtherCAT drive information file in to the ‘DriveInfo’ folder.

Step 4: Start up the XG-PM program from XG5000 to see if the file is imported correctly. Go to View menu-> Library Window to 
make sure it is visible.



XGB04 – XGB EtherCAT Troubleshooting
Section 1 – XG-PM System View for EtherCAT Status

• XG-PM System View is only available when connected online to the XEM CPU.
• It can be used to see which of the Axes are active on the EtherCAT network.
• It also shows drive status and error status.

Section 1.1 – Using System View
Step 1: Connect to the XEM CPU in XG-PM. Go to Online Menu -> Connect.

Step 2: Open the System View window by double clicking on it in the Workspace window.



Step 3: Go to Online Menu -> EtherCAT Slave -> Connect to all slave.  This will connect XG-PM to the EtherCAT Servos

Drives Online 
over EtherCAT

Drives Offline or 
not configured



Section 1.2 – Using System View after Servo On Command
Step 1: Go to Online Menu -> EtherCAT Slave -> Servo On.

After Servo On command, the 
Status / Axis data is populated by 
servo status.



Section 2 – Getting Module Information
• The Module information will show the XBF-PN04B or XBF-PN08B module OS version and Axis status.

In XG-PM, Go to Online Menu -> System Diagnostics -> Module Information



Section 3 – Getting Module Error Information
• The Module Error information will show current and past errors that have occurred on the XBF-PN08B or XBF-PN04B.

In XG-PM, Go to Online Menu -> System Diagnostics -> Module Module History



Section 4 – XEM EtherCAT Network Order Error
• The EtherCAT network must be wired up according to the order set in the XG-PM project.  
• Network order should be Axis 1 -> Axis 2 -> …. -> Last Axis used.
• If the order doesn’t match the XG-PM project and Node Number Enforcement is enabled, XPM_ECON and XG-PM will give an 

error when trying to connect the EtherCAT network. This error code is ‘5071’.
• To Fix the issue, Make sure the EtherCAT node order matches the XG-PM project.  
• If performing auto-connect again, the node id to axis assignment will change and project code may need to be updated to 

match it.

XG-PM ErrorXPM_ECON Error



XGB05 – XGB EtherCAT Motion Code Examples

The axis is referenced with its number from the XG-PM project.

The slot is the physical location of the XBF-PN0xB module.
Base is always 0.

XPM_ECON must be used to connect the EtherCAT network. This 
should be done before calling any other motion blocks.

XPM_DCON is used to disconnect the EtherCAT network.
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