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Introduction 
 
Purpose 

The purpose of this document is to guide customers in installing and commissioning the TBEN-Lx-EN1 and FEN20-EN1 
Ethernet spanners. 
 
All respective Safety measures and accident protection guidelines must be considered carefully and without exception. 
 
NFPA 79, State and Local code governing the installation of electrical devices and components take precedence over any 
circuit presented in this manual – circuits presented in this manual are for demonstrative purpose only. 
 
 
Products Covered 

TBEN-L4-EN1 
TBEN-L5-EN1 
FEN20-EN1 
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General Technical Information 
 
Safety 
 
At the moment TURCK does not offer Ethernet Spanners for Safety applications. 
 
 
Web Server Security 
 
In the web server, a default-password is assigned in the TBEN-L-module for the administrator access 
(see also Change Admin Password (page 16)). 
 
In order to make misuse by third parties more difficult, it can be necessary to change the password.  This should be done in 
the context of the network security concept for the complete facility in which the modules are placed. 
 
In order to disconnect a logged in user/PC with administrator rights from the web server, a logout is necessary.  If the web 
browser is closed while the admin is logged in, the last active access is reactivated when opening the web server again from 
the same PC, which means, possibly with all administrator rights. 
 
 
Ethernet Spanner General Information 
 

 The Ethernet Spanner has 2 Ethernet ports that can be addressed individually. 
 Data is exchanged via a 240 WORD (480 byte) data table. 
 Spanner Port 1 supports Ethernet/IP and MODBUS/TCP, Spanner Port 2 supports Ethernet/IP and MODBUS/TCP 

and PROFINET. 
 Direct connection of up to 16 digital inputs to the field bus 
 Channel-related short-circuit diagnosis of inputs  
 Ethernet-connection with two 4-pole, d-coded M12 x 1 connectors 
 Rotary switch position settings only apply to port 1 
 ACD is disabled on both ports 
 LLDP is enabled on Port 2 only 
 Port 2 IP address can only be setup via the web server 
 Upgrades can only be performed via port 1 
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TBEN-Lx-EN1 General Technical Information 
 

 
 
 
 



 

 555Txxxxx v0.1 Preliminary 10/25/16 6

 

 
 

TBEN-Lx-EN1 Dimensioned Drawing 
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FEN20-EN1 General Technical Information 
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FEN20EN1 Dimensioned Drawing 
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TBEN-Lx-EN1 Connection Options 
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FEN20-EN1 Connection Options 
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Spanner Setup and Addressing 
 
TBEN-Lx-EN1 Address Mode Assignment 
 
Setting the address mode is dome through 3 rotary coding-switches on the gateway. 
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Resetting the IP address, switch position ‘000’ 
 

 
Factory Rest (F_Reset), switch position ‘900’ 
 

 
Set Button 
 
The set button is placed to the left of the rotary coding switches under the cover on the device.  Pushing this button causes a 
device re-start. 
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FEN20-EN1 Address Mode Assignment 
 
The FEN20-EN1 has no rotary switches and is permanently set to mode PGM-DHCP.  A factory reset (F_Restet) can be 
performed by pressing the ‘Reset’ button that is recessed into the front of the device. 
 
Assign the IP Address with Turck IP Address Tool (Port 1 only) 
 
The Turck IP Address tool can be used to set the IP address of either the TBEN-Lx-EN1 or the FEN20-EN1 in rotary 
switch mode PGM (500) or PGM_DHCP (600).  The tool can also be used to change the first 3 octets of the IP address as 
well as netmask and gateway in other rotary switch modes. 
 
Note: For the TBEN-Lx-EN1 and the FEN20-EN1 Ethernet Spanners the Ethernet cable MUST be plugged into Port 1 for 
the Turck IP Address Tool to work correctly.  The address of Port 2 CNANOT be set with Turck Address Tool, for users 
that need to assign IP addresses to ports 1 and 2 the Webserver is recommended and discussed in the following section. 
 
Open the Turck IP Address tool and hit Search: 

 

 
Click on the device you want to address, click Change and the IP Configuration.  You should see the following window: 

 

 
Type your IP address, netmask and gateway into the Change device IP configuration dialogue and hit Write to Device: 

 

 
 
The IP address is now set.  You can close the Turck IP Address Tool. 
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The Webserver 
 
The Webserver of the TBEN-Lx-EN1 and the FEN20-EN1 can be used to set the IP address for Port 1 and 2 of the 
Ethernet Spanner, other functionalities of the webserver will be discussed in sections to follow.  
 
Type the IP address of the device into your web browser, if the device is out of the box or has been reset to factory 
defaults the IP Address of both Port 1 and Port 2 is 192.168.1.254: 

 

 
 
Log into the clock with the default Admin password – password.  The password can be reset by performing a factory re-
set on the device. 
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Use the hyperlinks on the left hand pane of the screen to go to the Network Configuration screen of the device.  Here 
you can program the IP Address for Port 1 and Port 2. 
 
Hit the Submit button to save the changes to the block: 
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The IP Addresses for Ports 1 and 2 are now changed: 
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The Webserver and Spanner Data Mapping 
 
Spanner Data Mapping 
 
The data map of the spanner can be seen on the Station Information page of the Webserver under the Spanner Status 
heading. 
 
The data map consists of 240, 16-bit words.  The status table for Port 1 shows the value of each word that is being written by 
the device that is mapped to Port 1, the status table for Port 2 shows the value of each word that is being written by the device 
that is mapped to Port 2. 
 
Data from each port is loaded into the web page every time it is refreshed. 
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Data mapping of the Status and Input bits of the EN1 Spanner vary from protocol to protocol.  The following mappings are for 
Ethernet/IP and Modbus/TCP, the same information can be added to a PROFINET project via GSDML file. 
 
Modbus/TCP Status and Input mapping 
 

 
 
 
Ethernet/IP Status and Input Mapping 
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MODBUS/TCP General Description (Port 1 and/or Port 2) 
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Implemented MODBUS Functions 
 
The TBEN-Lx-EN1 and the FEN20-EN1 support the following functions for accessing process data, parameters, diagnostics 
and other services. 
 

 

 
MODBUS/TCP EN1 Process Data Map – HEX (Decimal) 
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MODBUS/TCP All Registers 
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Mapping the FEN20-EN1 Spanner into a CoDeSys V3 Project via MODBUS/TCP 
 
The FEN20-EN1 Spanner is addressed as follows via the Webserver 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

 555Txxxxx v0.1 Preliminary 10/25/16 29

Create a TX507 Portrait Project in CODESYS V3.5 (CODESYS V3.5 SP 8 Patch 1) 
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Scan the TX507 HMI into the CODESYS Project.  For detailed instructions see the document BLxx-PG-EN-V3 MODBUS-
TCP Master Start Up Guide v1.0.pdf 
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Right Click the Device and add an Ethernet Adapter Card (TURCK v3.5.7.20 or newer). 
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Double click on the Ethernet Adapter card.  Click the Ellipsis to load the Ethernet IP Address information from the HMI.  
Click OK. 
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Right click the Ethernet Card, click Add Device… and add a Modbus TCP Master 
 

 

 
Once the Modbus_TCP_Master is added, double click on it and check the Auto-reconnect box 
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Right click the Modbus_TCP_Master, click Add Device… and add a Modbus TCP Slave 
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Double click on the ModbusTCP_Slave, in the General tab enter the parameters below to map Port 1 of the FEN20-EN1 
Spanner at IP Address 192.168.1.60 
 

 

 
 
 
In the Modbus Slave Channel tab enter the parameters below to use all of the 240 I/O words in the FEN20-EN1. 
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In the Modbus Slave Channel tab enter the parameters below to use all of the 240 I/O words in the FEN20-EN1. 
 

 

 
 
In the Modbus Slave Channel tab enter the parameters below to use all of the 240 I/O words in the FEN20-EN1. 
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In the Modbus Slave Channel tab enter the parameters below to use all of the 240 I/O words in the FEN20-EN1. 
 

 

 
 
The following Modbus Slave Channels should be set 
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Under the ModbusTCPSlave I/O Mapping tab change the value of the Always Update Variables drop down box to 
Enabled 2 (Always in Bus Cycle) 
 

 

 
NOTE: The Modbus/TCP PLC may need to use “read/write multiple registers” (FC23) service code to read/write entire memory 
area starting with the first address of that area.  It is up to the user to decide how many registers to read and write, but the 
read/write access may need to start with the beginning of the segment in order to achieve data transfer consistency between 
PLCs.  It is up to the user to test data transfer consistency when multiple blocks of I/O data are read from and written to a 
single Spanner port.  
 
 
 
Click Online -> Login and download the program to the TX507.  Follow the prompts. 
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Click the Start button 
 

 

 
 
With the TX507 in run mode Port 1 of the Spanner is now being scanned 
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Writing values to the outputs (QWs) will be reflected in the Port 1 Spanner Data map in the Webserver.  These values can 
also be read in as inputs by a device hooked to Port 2 of the Spanner. 
 

 

 
 
Corresponding Port 1 Spanner data reflected in the Web Server. 
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Input values (IWs) will be reflected in the Port 2 Spanner Data map in the Webserver.  These values need to be written by 
a device connected to Port 2.  Connecting the MODBUS Server Tester to Port 1 (192.168.1.103) and writing inputs 0-9 
generates the following data words on Port 2 of the Spanner. 
 

  

 
In the Webserver Port 2 Spanner Data 
 

 

 
 
This data is now reflected in the Input words (IWs) of the TX507 CODESYS V3 HMI. 
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Ethernet/IP General Description (Port 1 and/or Port 2) 
 
EtherNet/IP Communication Protocol 
 

 

 
Communication Profile for Ethernet/IP Spanner 
 

 



 
 

 555Txxxxx v0.1 Preliminary 10/25/16 43

 

 
 
Ethernet/IP Standard Classes 
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Ethernet/IP EN1 Process Data Map 
 

 

 
Note – The Spanner data starts at word offset 4 for both the Input and Output I/O Data Map. 
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Mapping the FEN20-EN1 Spanner into a SoftLogix v19 project via Ethernet/IP w/ Generic Device 
 
The FEN20-EN1 Spanner is addressed as follows via the Webserver 
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Create a SoftLogix v19 project and all your PLC.  Right click on the Ethernet card and select New Module… 
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Select Generic Ethernet Module and hit OK 
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Name the Spanner in the Name field.  For Comm Format select Data – INT.  Enter the desired IP Address under IP 
Address (here we will map Ethernet/IP to Port 2 of the spanner).  Enter the Connection parameters as pictured below 
and click OK. 
 

 

 
Set the desired RPI and check the Use Unicast Connection over Ethernet/IP check box.  Click OK. 
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Go Online and download the project.  Put the PLC into Run mode. 
 

 

 
 
Writing values to the output data tags of the FEN20_Spanner module will be reflected in the Port 2 Spanner Data map in 
the Webserver.  These values can also be read in as inputs by a device hooked to Port 1 of the Spanner. 
 

 

 
Note – Spanner Output data is offset by 4 words in the Ethernet/IP data mapping. 
 



 

 555Txxxxx v0.1 Preliminary 10/25/16 50

Port 2 Spanner data reflected in the Web Server. 
 

 

 
 
 
Input tag values will be reflected in the Port 1 Spanner Data map in the Webserver.  These values need to be written by a 
device connected to Port 1.  Connecting the MODBUS Server Tester to Port 1 (192.168.1.60) and writing inputs 0-9 
generates the following data words on Port 1 of the Spanner. 
 

  

 
 
In the Webserver Port 1 Spanner Data 
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This data is now reflected in the Input tags of the Ethernet/IP PLC 
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Mapping the FEN20-EN1 Spanner into a SoftLogix v20 and above project via Ethernet/IP w/ EDS File 
 
With the project open, select New Module 
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Select the FEN20-EN1 
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Create a name.  Select the number of 16 bit words to use with the Spanner, the recommended data size is INT.  Add the 
IP address and click OK. 
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The Spanner can now be used as in the sample above. 
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PROFINET General Description (Port 2 Only) 
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PROFINET EN1 Process Data Map 
 
The PROFINET process data map is defined in the PROFINET project by the GSDML file.  Please download and install 
the appropriate GSDML file for the Spanner and PROFINT PLC you plan to use. GSDML files can be found at 
www.turck.com 
 
Use of the GSDML file is demonstrated in the following section. 
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Mapping the TBEN-L5-EN1 Spanner into a TIA Portal v13 Project via PORFINET 
 
The TBEN-L5-EN1 Spanner is addressed as follows via the Webserver 
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Create a project in TIA Portal 
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Use the Hardware Catalog to add a PLC to the project 
 

 

 
Use the Properties -> PrROFINET Interface tab to assign the IP address and PROFINET device Name to the PLC 
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Use the Hardware Catalog to add a spanner to the project 
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Use the Properties -> PROFINET Interface tab to assign the Spanner Port 2 IP address and PROFINET device Name to 
the Spanner 
 

 

 
Note – PROFINET is supported on Port 2 only.  If the PROFINET cable is hooked to Port 1 the Spanner will not respond 
to the PROFINET PLC. 
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In the Device View use the Hardware Catalog to assign the number of I/O words used in the Spanner.  
 

 

 
Note - the Spanner defaults to Spanner 4 Words Input and Output.  This will have to be deleted to add a different amount 
of I/O Words. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 555Txxxxx v0.1 Preliminary 10/25/16 64

The module now has 240 Words of Spanner I/O as well as the Module Status bits added. 
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In the Project Tree, open the Online Access Tab.  Double click Update accessible devices and verify that the IP 
addresses and PROFINET names match in the connected devices. 
 

 

 
Above you can see the PROFINET name of the TBEN-L5-EN1 does not match the name we programmed into the project, 
TBEN-EN1 
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Re-assign the PROFINET name.  In the Project Tree under the IP address 192.168.1.90 click Online and Diagnostics.  
Go to the General tab -> Functions -> Assign Name and assign the correct PROFINET name to the Spanner. 
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In the Project Tree, double click on Update accessible devices and verify that the PROFINET name of the Spanner was 
changed. 
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In the Network View make the network connection from the PLC to the Spanner. 
 

 

 
Click Online -> Download to Device.  Select the correct PLC and click Load. 
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Follow all Load prompts.  Once the Load Results window is loaded check the Start All radio button and click Finish. 
 

 

 
 
Click Go Online.  The module is now connected to the PLC and the PLC is running. 
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In the Project Tree, under Watch and Force tables, select Add New Watch Table.  Add I/O to the watch table.  Click 
the Monitor All Icon to monitor the selected I/O 
 

 

 
 
Note – Spanner I/O mapping can be found by selecting the Spanner from the Network view and going to the Device Data 
tab. 
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Writing values to the outputs (QWs) will be reflected in the Port 2 Spanner Data map in the Webserver.  These values can 
also be read in as inputs by a device hooked to Port 1 of the Spanner. 
 

 

 
Corresponding Port 2 Spanner data reflected in the Web Server. 
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Input vales (IWs) will be reflected in the Port 1 Spanner Data map in the Webserver.  These values need to be written by 
a device connected to Port 1.  Connecting the MODBUS Server Tester to Port 1 (192.168.1.100) and writing inputs 0-9 
generates the following data words on Port 1 of the Spanner. 
 

  

 
 
In the Webserver Port 1 Spanner Data 
 

 

 
 
This data is now reflected in the Input words (IWs) of the PROFINET PLC 
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Spanner Mode 
 
The spanner has multiple applications for spanning different networks. One application allows the user to view 
devices on a different network where under normal operations one would have conflicting IP address issues. 

 

 
 

 
 

A second application for the spanner allows identical PLCs to exchange information. 
 

 
 
 

 
A third application allows the user to connect two PLCs (with different subnets) without a router. 

 

 
 
Setting the spanner to any of these configurations has been discussed by protocol in the preceding sections. 
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1:1 NAT Mode 
 
In the 1:1 NAT Router a certain range of IP addresses of the internal network (Port 2) are mapped to a range of IP addresses 
on the external network (Port 1). This way we provide complete network isolation of the in-machine network and yet we allow a 
number of devices to be accessible outside of the machine (e.g PLC). The NAT device is protocol independent – it just moves 
IP frames between 2 networks modifying the IP header in some frames.  

 

SCADA

TBEN-L4-E1
Internal range 192.168.1.200 ..

192.168.1.202
Mapped to 10.10.34.100

10.10.34.102

PLC 
192.168.1.200

Drive 
192.168.1.201

HMI 
192.168.1.202

Machine 1

TBEN-L4-E1
Internal range 192.168.1.200 ..

192.168.1.202
Mapped to 10.10.34.103

10.10.34.105

PLC 
192.168.1.200

Drive 
192.168.1.201

HMI 
192.168.1.202

Machine 2

TBEN-L4-E1
Internal range 192.168.1.200 ..

192.168.1.202
Mapped to 10.10.34.106

10.10.34.108

PLC 
192.168.1.200

Drive 
192.168.1.201

HMI 
192.168.1.202

Machine 3
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Configure the Spanner for 1:1 NAT Router Mode 
 
Set up the IP Addresses for Port 1, Port 2 and the default gateway in the Spanner. 
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The following 4 I/O blocks will be mapped to the Spanner internal network.  Note the default gateway of each device 
MSUT be the IP address of Port 2 (the internal port) of the Spanner. 
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In the Spanner webpage, the blocks on the internal network are mapped to IP addresses on the external network.  This is 
done by logging in as the admin and entering the mappings under Network Configuration. 
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The stations now respond to requests from the external network.  These stations can now be mapped into a PLC or 
SCADA on the external network. 
 

 


