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1 Important comments
To ensure fast installation and start-up of the units described in this manual,
we strongly recommend that the following information and explanation is
carefully read and adhered to.

1.1 Legal principles
1.1.1 Copyright
This manual is copyrighted, together with all figures and illustrations contained therein. Any use of this manual which infringes the copyright provisions stipulated herein, is not permitted. Reproduction, translation and electronic and photo-technical archiving and amendments require the written consent of WAGO Kontakttechnik GmbH. Non-observance will entail the right of
claims for damages.

1.1.2 Personnel qualification
The use of the product detailed in this manual is exclusively geared to specialists having qualifications in PLC programming, electrical specialists or persons instructed by electrical specialists who are also familiar with the valid
standards. WAGO Kontakttechnik GmbH declines all liability resulting from
improper action and damage to WAGO products and third party products due
to non-observance of the information contained in this manual.

1.1.3 Intended use
For each individual application, the components supplied are to work with a
dedicated hardware and software configuration. Modifications are only admitted within the framework of the possibilities documented in the manuals. All
other changes to the hardware and/or software and the non-conforming use of
the components entail the exclusion of liability on part of WAGO Kontakttechnik GmbH.
Please direct any requirements pertaining to a modified and/or new hardware
or software configuration directly to WAGO Kontakttechnik GmbH.
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1.2 Range of validity
This application note is based on the stated hardware and software of the specific manufacturer as well as the correspondent documentation. This application note is therefore only valid for the described installation.
New hardware and software versions may need to be handled differently.
Please note the detailed description in the specific manuals.

1.3 Symbols
Danger
Always observe this information to protect persons from injury.
Warning
Always observe this information to prevent damage to the device.
Attention
Marginal conditions must always be observed to ensure smooth operation.
ESD (Electrostatic Discharge)
Warning of damage to the components by electrostatic discharge. Observe the
precautionary measure for handling components at risk.
Note
Routines or advice for efficient use of the device and software optimisation.
More information
References to additional literature, manuals, data sheets and INTERNET
pages
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2 Description
The purpose of this document is to provide a step-by-step example of interfacing the WAGO 750-341
Fieldbus Coupler with an Omron SYSMAC CJ2 Series PLC using EtherNet/IP protocol. In this example, the SYSMAC CJ2 PLC functions as an EtherNet/IP scanner and uses Control and Information
Protocol (CIP) to manage the inputs and outputs (I/O) of the WAGO node (also known as “implicit
messaging”).

3 Reference Material
This procedure has been tested with, but is not limited to, the following hardware and software:





Omron CJ2M-CPU31 PLC with EtherNet/IP scanner
Omron PA205R Power Supply
Omron Cx-One Network Configurator software, version 3.20
Omron Cx-One Programmer software, version 9.10



WAGO Ethernet Node, consisting of:
750-341 Ethernet Fieldbus Coupler, firmware Rev 06
750-430 8-point 24VDC Digital Input Module
750-430 8-point 24VDC Digital Input Module
750-430 8-point 24VDC Digital Input Module
750-530 8-point 24VDC Digital Output Module
750-530 8-point 24VDC Digital Output Module
750-600 End Module



WAGO 750-915 EDS files for EthernetIP / Series 750 and 767 (Rev 6)

NOTE: This procedure assumes that the WAGO 750-341 contains a valid IP address and
it is installed on a working network, along with the Omron CJ2 CPU and the Cx One programming terminal. If necessary, refer to WAGO’s Application Note A202900 for assigning a static IP address to the WAGO 750-341.
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4 Solution
There are four main steps in setting up this system:
1.
2.
3.
4.

Configuring WAGO’s 750-341 for EtherNet/IP
Determining the Process Image of the WAGO node
Configuring the Omron EtherNet/IP Scanner
Verifying Exchange of Configured Data

4.1 Configuring WAGO’s 750-341 for EtherNet/IP
The EtherNet/IP settings for the WAGO 750-341 are configured through the built-in web
pages. Using a web browser like Microsoft Internet Explorer, type in the IP address of the
WAGO coupler in the Address field. The HTML page below appears. Click the “Port” hyperlink on the left navigation bar. A dialog window will prompt for a user name and password. Log on as the administrator with the user name “admin” and the password “wago”.
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A list of supported protocols is displayed. Click on the EtherNet/IP check box to select it
(checked). If Modbus UDP or Modbus TCP is enabled, click on it to unselect it (unchecked).
IMPORTANT: Both the Modbus/TCP and Modbus/UDP protocols must be disabled in
order to map the input and output process image to an EtherNet/IP fieldbus master. If
either Modbus protocol is enabled, the outputs will be mapped for a Modbus/TCP (UDP)
master.
Click the SUBMIT button to save the changes to EEPROM. Perform a hardware or software
reset so the new settings take effect.

The WAGO 750-341 fieldbus coupler is now ready to use.
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4.2 Determining the Process Image of the WAGO node
The figure below illustrates the hardware of the WAGO node in this example. The process
image table (I/O map) is displayed in byte format below the figure. In order to properly configure the Omron CJ2 PLC, the process image of the WAGO node must be determined.
When the coupler is powered up, it automatically addresses the I/O modules of the node. The
data for complex modules (e.g. analog or other modules using 2 or more bytes) are mapped
first in the process image. They are mapped in the order of their physical position after the
coupler. As such, they start at byte address 0. Following this, the digital modules are
grouped into bytes (8-bits per byte). The bits are arranged in the order of the module’s location. When the number of digital points exceeds eight (8-bits), the coupler automatically
starts the next byte.

Example Node Contents:
750-341 10/100 Ethernet Buscoupler
750-430 8ch Digital Input Module
750-430 8ch Digital Input Module
750-430 8ch Digital Input Module
750-530 8ch Digital Output Module
750-530 8ch Digital Output Module
750-600 End Module

Input Process Image
Byte 0
Byte 1
Byte 2
Byte 3

- 750-430 8-Channel 24VDC Digital Input Module
- 750-430 8-Channel 24VDC Digital Input Module
- 750-430 8-Channel 24VDC Digital Input Module
- 750-341 Status Byte

Output Process Image
Byte 0 - 750-530 8-Channel 24VDC Digital Output Module
Byte 1 - 750-530 8-Channel 24VDC Digital Output Module

NOTE: The Omron EtherNet/IP scanner only supports even-byte configurations (e.g. 2byte, 4-byte, etc.) An odd number of bytes is not allowed. See Addendum - 750-622 Binary Spacer Module in this document for recommendations for dealing with odd-byte
configurations.

Application note
A116700

10 •

4.3 Configuring the Omron EtherNet/IP Scanner
The steps in this section will configure the Omron EtherNet/IP scanner for communications
with the WAGO Node.
Launch the Cx-One Network Configurator.

Double-click on the processor to add to the network. For this example, select CJ2M-EIP21.

Right-click on the PLC image on the network and select Change Node Address.

Enter the IP Address of the Omron PLC. For this example, the Omron PLC IP address is
192.168.0.13. Click OK.
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Click on EDS File…Install… from the menu to install the WAGO EDS file.

NOTE: Electronic Data Sheet (EDS) files are simple text files used by network configuration tools to help identify products and easily commission them on a network.
WAGO provides EDS files for all its EtherNet/IP products, and has them available for
download via the WAGO website at http://www.wago.us.

Navigate to where the EDS files are stored on your computer and select the file 750341_2.eds.
Click Open. The EDS File will be installed.
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On the left side of the Network Configurator screen, double-click the WAGO 750-341
Ethernet device listed under Communications Adapter to add the WAGO node to the network.

Right-click on the Wago Icon and select Change Node Address...

Enter the IP Address of the WAGO 750-341. For this example, the IP Address is
192.168.0.3. Click OK.
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Right-click on the WAGO Icon and select Parameter... Edit…

In the “variable In-and Outputs/sizes” section of the Parameters list, modify parameters 0200
“O->T size (Exclusive Owner)” and 201 “T->O size (Exclusive Owner) to match the process
image size of your node. Parameter 0200 is for output data and parameter 201 is for input
data. In this example we have 2 bytes of output and 4 bytes of input.

Click OK to accept the new Parameter Values.
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With the Omron Scanner and WAGO node attached to the network, the WAGO node can be
registered to the scanner’s list of remote devices. Double-click the Omron PLC icon to open
the Edit Device Parameters window. Select the WAGO device under Product Name, then
click on the down arrow to move the WAGO node from the Unregister Device List to the
Register Device List.

The WAGO node should now appear in the Register Device List.
In the Edit Device Parameter window, click on the Tag Sets tab. This will allow configuration of the WAGO node to an Omron PLC address.
Click Edit Tags… to display the Edit Tags window.
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Click on the In-Consume tab. In this window, click New to display the Edit Tag window.
Enter 5000 for Name. This will be the name (address) of the PLC inputs from the WAGO
node.
Enter 4 for Size. This is the number of input bytes and must match the size defined in Device
Parameters list for parameter 201 (see page 13).
Click Regist to accept the parameters. Click Close.

The In-Consume table should look as follows:
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Click on the Out-Produce tab. In this window, click New to display the Edit Tag window.
Enter 5100 for Name. This will be the name (address) of the PLC outputs to the WAGO
node.
Enter 2 for Size. This is the number of output bytes, and must match the size defined in Device Parameters list for parameter 200 (see page 13).
Click Regist to accept the parameters. Click Close.

The Out-Produce table should look as follows:

Click OK to accept the Edit Tags table.
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When prompted, click Yes to register the new Tags as Tag sets.

Check the In-Consume and Out-Produce tables to verify the Tag Sets have the correct parameters, as shown here:
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Click the Connections tab.
Double-click on the WAGO Node in the Register Device List, or click New to display the
Edit Connection window. .
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Select the following parameters in the Originator Device fields:
Input Tag Set:
Input Connection Type:
Output Tag Set:
Output Connection Type:

5000 – [4Byte]
Multi-cast connection
5100 – [2Byte]
Point to Point connection

Select the following parameters in the Target Device fields:
Output Tag Set:
Input Tag Set:

Input_104 – [4Byte]
Output_101 – [2Byte]

The Edit Connection parameters window should now look as follows:

Check to make sure the parameters look as shown above. If everything is ok, click Regist.
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The Edit Connection window should appear as shown above. Click Close.
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The Edit Device Parameters window should appear as shown above. Click OK

Application note
A116700

22 •

The Omron EtherNet/IP scanner is now configured in the software. The configuration must
be downloaded to the scanner before communications start.

Select Network … Connect to connect to the Network Port.

The Select Connect Network Port window appears as shown above. Select the proper port
and Click OK.

Select the target network and click OK.
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Right-click on the CJ2 Icon and select Parameter…Download.

A progress meter will display the status of the download, as the configuration is stored to the
scanner. Following the download, it may take some time (15s-30s) for the connection between the Omron PLC and the WAGO 750-341 to be established. Once established, the NS
status LEDs on both the Omron PLC and the WAGO 750-341 will be solid green. If the
WAGO NS LED continues to flash after a download, a software or hardware reset of the 750341 is required.
At this point, the configuration is complete. The procedure in the next section will verify the
exchange of data between the configured devices.

Application note
A116700

24 •

4.4 Verifying Exchange of Configured Data
The exchange of data between the Omron PLC and the WAGO 750-341 node can be demonstrated using Omron’s CX-One Programmer software:
Launch CX-One Programmer. From the top menu, select File…New… to start a new project.
Change Device Type to CJ2M, and under Settings, change CPU Type to CPU31.
Change Network Type to EtherNet/IP, and under Settings change IP Address to
192.168.0.13. Click OK.
From the top menu, select View…Windows…Watch. A monitoring table will appear at the
bottom of the screen.

Double-click on the first row. This will display the Edit dialog window.

Enter 5000 (PLC address of the inputs) in the Name or Address field. Click OK.
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Double-click on the second row. The Edit dialog window will again appear. Add a similar
entry for address 5001.

Double-click on the third row. The Edit dialog window will again appear.

Enter 5100 (PLC address of the outputs) in the Name or Address field. Click OK.
Add rows to the table as needed to display addresses to be monitored. To insert a row into
the table, right-click on an entry and select Insert row from the menu. Fill in the parameters
as required.
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It is necessary to go online with the PLC to monitor the watch data. Right-click on the PLC
as shown below, and select Work Online.

If the PLC is not in Monitoring mode, from the top menu select PLC…Operating
Mode…Monitor.
To activate the Monitoring function, from the top menu select
PLC…Monitor…Monitoring.
With Monitoring mode selected and Monitoring activated, the monitoring table should look
similar to the example shown here:

If all is working correctly, the bits in addresses 5000 and 5001 will display the input status of
the 750-430 modules. The bits correspond to the inputs as follows:
5000 : Bits 1-16
5001 : Bits 1-8
Bits 9-16

750-430 8-point Digital Input Modules 1 & 2
750-430 8-point Digital Input Module 3
Class 104 Status byte
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Similarly, the bits in address 5100 will display the output status of the 750-530 modules.
5100 : Bits 1-16

750-530 8-point Digital Output Modules 1 & 2

Double-click address 5100, and a Data Entry window will appear. Entering a value and
clicking OK will change the status of the outputs. For example, entering a value of 1 will
turn on the first output of the first 750-530 output module.
If the correct input status is being displayed, and if the outputs can be monitored and controlled, then the system is configured correctly. The PLC program will be able to read and
write to these addresses to monitor and control the WAGO node via EtherNet/IP.
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5 Addendum - Analog and Digital I/O Example
The example shown earlier in this document uses a WAGO node containing only digital input and output modules. The WAGO-I/O-SYSTEM is designed to allow analog and digital
I/O modules to reside in the same node. The example in this addendum shows how the process image is assembled for WAGO nodes containing both digital and analog I/O modules.
When the coupler is powered up, it automatically addresses the I/O modules of the node. The
data for complex modules (analog and other modules using 2 or more bytes) are mapped first
in the process image. They are mapped in the order of their physical position after the coupler. As such, they start at byte address 0. Following this, the digital modules are grouped
into bytes (8-bits per byte). The bits are arranged in the order of the module’s location.
When the number of digital points exceeds eight (8-bits), the coupler automatically starts the
next byte.

Example Node Contents:
750-341 10/100 Ethernet Buscoupler
750-402 4ch Digital Input Module
750-504 4ch Digital Output Module
750-467 2ch 0-10VDC Analog Input Module
750-550 2ch 0-10VDC Analog Output Module
750-600 End Module

Input Process Image
Byte 0
Byte 1
Byte 2
Byte 3
Byte 4

- 750-467 Channel 1 Analog Input, Low Byte
- 750-467 Channel 1 Analog Input, High Byte
- 750-467 Channel 2 Analog Input, Low Byte
- 750-467 Channel 2 Analog Input, High Byte
- 750-402 4-Channel 24VDC Digital Input (bits 0 through 3)

Output Process Image
Byte 0
Byte 1
Byte 2
Byte 3
Byte 4

- 750-550 Channel 1 Analog Output, Low Byte
- 750-550 Channel 1 Analog Output, High Byte
- 750-550 Channel 2 Analog Output, Low Byte
- 750-550 Channel 2 Analog Output, High Byte
- 750-504 4-Channel 24VDC Digital Output (bits 0 through 3)
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This example has 5-bytes of data in both the Input and Output Process Image. The Omron
EtherNet/IP scanner only supports even-byte configurations (e.g. 2-byte, 4-byte, etc.) An
odd number of bytes is not allowed. Since the I/O modules used in this example do equate to
an odd number of bytes, the process image needs to be padded by either adding an additional
digital input and output module, or by adding binary spacer modules to the node (see Addendum - 750-622 Binary Spacer Module).
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6 Addendum - 750-622 Binary Spacer Module
The Omron EtherNet/IP scanner only supports even-byte configurations (e.g. 2-byte, 4-byte,
etc.) An odd number of bytes is not allowed. If the I/O modules used in a remote node do
equate to an odd number of bytes, one solution is to add another digital input and/or output
module such that input and output process images sizes now equal an even number of bytes.
Another option is to use WAGO item 750-622 Binary Spacer Module. The binary spacer
module reserves digital (bit) addresses in the process image table of an I/O node. DIP
switches can be adjusted to select the operating mode (input or output) as well as the number
of inputs or outputs (2, 4, 6, or 8) that will be occupied by the module. This module provides
a simple solution for padding the input or output process image to an even size boundary
without adding physical inputs or outputs to the WAGO node.

DIP Switches accessible via
the right side of module allow
selection of reserved input or
output digital addresses to the
WAGO node’s process image
table.

Application note
A116700

• 31

The DIP Switches of the 750-622 Binary Spacer Module are used as follows:
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