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While precautions have been taken in the preparation of this note, CTC and the author assume no responsibility for errors or omissions.  Neither is any liability assumed for damages resulting from the use of the information contained herein.
	


Ethernet Communication with the Compumotor 6K Series Controller and Allen-Bradley SLC 5/05 PLC

Introduction

This application note will provide information for Ethernet communication between the PowerStation, a Compumotor 6K Series Controller, and an Allen-Bradley SLC 5/05 PLC.  This note will provide connectivity information, instructions on how to configure the Interact Compumotor 6K\6000 Driver (CMOT), the Interact Allen-Bradley SLC 5/05 Driver (ABEN), Motion Planner Software setup, Ethernet Setup for RSLogix, and how to configure TCP\IP in the MachineShop Shell.  This document will also include information on how to configure a network of multiple PowerStations with multiple instances of the 6K and SLC 5/05 controllers, via NetBIOS.

Connectivity

For this setup we will connect all of the devices into a HUB.  The following diagram shows how to make an Ethernet straight cable that can be used for Ethernet communications over a local area network (LAN):
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*Note: This cable must be used in conjunction with a HUB.

PowerStation to Compumotor 6K & SLC 5/05

The following includes information on how to setup for one PowerStation communicating to one 6K controller and one SLC 5/05.

Adding the CMOT and ABEN Drivers to Interact

For Interact, the Compumotor 6K, and the SLC 5/05 to communicate the CMOT, and ABEN drivers must be added to the Interact application.  This is done through the Interact Application Manager.  Add the drivers by double clicking the Drivers Used section of the Application Manager in the Application Browser.
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Next, select the ABEN driver from the available drivers in the Drivers Used dialog, and click the Add button.  Now select the CMOT driver and click Add again. Choose OK and return to the Application Browser.
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CMOT Driver Setup

The next step is to configure the CMOT driver.  Begin this by double clicking the Compumotor 6K\6000 Driver (CMOT) in the Application Browser.  The following steps indicate how to configure the CMOT driver:
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In the Compumotor 6K\6000 Driver (CMOT) dialog select the Connection tab, and select Ethernet as your connection type.  
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Next, select the Protocol tab.  Set the Acquisition Rate to the desired time interval (the default is constant). If the Force Immediate Commands option is checked all 6000/6K commands will be executed immediately without being placed in the internal command buffer. The Force Immediate Commands option will automatically insert an “!” (immediate command specifier) into all the 6000/6K Series Commands used in the application. As you enter commands, you will not need to enter an “!” manually. However, if you do not want all commands to include the “!”, you will need to disable this option, and manually enter the “!” for the specific commands in which you want to include the “!”.  Next, check the Port Configuration option.  This option will format of messages that are passed between the PC and the controller. With this option checked, port configuration commands are automatically sent to the 6000/6K every time Interact goes online with the controller. If this option is left unchecked, you should write a startup program with the following commands:
EOT13, 0, 0

ERROK0, 0, 0, 0

ERRBAD0, 0, 0, 0

ECHO0

ERRLVL4

XONOFF0

These commands will configure the 6K communications port.  This program can then be used to enable the 6K by specifying this program within the STARTP command.

The Port Configuration option is checked by default.  Use the Message Timeout parameter to specify how long (in seconds) the driver will wait for a request to return before giving up on the request. The driver will request a response three times at the time specified before giving up. The request itself could take a great deal of time when multiple units are involved. 

Select the Init Strings tab.  This property sheet will allow you to define a list of up to 15 initialization strings. An initialization string may consist of any valid string of 6000/6K Series.  The initialization string syntax is not checked by Interact prior to sending the string to the controller. You should check for any syntax errors within each initialization string.  Use the Insert button to add a string.

Click on the Device List tab. 
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This property sheet will allow the PowerStation to communicate via Ethernet to 1 or more devices.  To add the 6K Controller to the Device List click the Add button.  Select the device number you wish to assign to the new device.  A default IP Address of 192.168.10.30 will be set.  Change this address to the IP Address of your device (see Motion Planner configuration).  Next fill in the MAC Address. This parameter represents the MAC Address of the Compumotor controller.  When communicating to only one controller it is not necessary to include the MAC Address.  In addition, if you are communicating to only one 6K controller be sure to use NTFEN1 mode.    If you are communicating to multiple 6K drivers use NTFEN2 mode, and make sure that all of the controllers have unique and valid IP addresses and that the MAC Addresses are inserted into the CMOT driver configuration.  The Fast Status Interval option allows selecting the rate at which the 6K controllers will send fast status information back to the computer. The selection can be set from 10 to 65,535 milliseconds with the default set to 100 milliseconds.  

Choose the Watchdog tab.  Use the Watchdog page to assign parameters that monitor the state of communications with the controller.  The Watchdog Reference may be assigned to any discrete memory location. The value at the specified address will toggle between 0 and 1, which may be used to reset a timer configured in the controller's ladder logic. If Interact goes off-line, the data at this address will no longer be toggled.

Next select the Write Buffer tab.  Use the Write Buffer page to assign parameters, which indicate whether data written from Interact to the controller is to be buffered, or issued and acknowledged one at a time.  In runtime, Interact modules write data to the device driver that, in turn, sends this data to the controller. The device driver will then either:

· wait to be acknowledged by the controller before proceeding, or

· immediately return to the module.

Select the Wait For Writes check box to cause the driver to wait to be acknowledged by the controller.  No additional Interact module writes will be accepted until an acknowledgement from the controller is received or a time-out occurs. 

A disadvantage of selecting the Wait for Writes parameter is that additional processing time is required while waiting for the controller's response. An advantage is that if any write errors are detected, error status is returned immediately and displayed on the object.

After completing the Wait For Writes page choose OK at the bottom of the CMOT dialog.  This completes the Interact CMOT driver configuration.  The next step is to configure the ABEN driver.

ABEN Driver Setup

Begin by double clicking the Allen-Bradley Ethernet Driver (ABEN) in the Application Browser.  Choose the Protocol tab.  Use the Protocol tab to assign parameters that control communications between the ABEN driver and a controller

Next click the Node List tab.  
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Use the Node List tab to provide the following information:

· Node: A list of all PLC station numbers (nodes) on the network.

· Type: The type of each PLC (PLC-5 or SLC-5).

· IP Address: The Internet Protocol (IP) address of each PLC. The IP address enables the driver to communicate with PLCs on the network.

· Startup: The communication status of each PLC at Startup—that is, whether the driver should start communicating with the PLC when you enter Interact Run mode (Active) or whether it should not (Stopped).

Begin the Node List configuration by clicking the Add button.  Next, select the SLC-5 option in the PLC Type area.  Follow this up by filling in the IP Address of you SLC 5/05.  

Next, choose the Watchdog tab.  Use the Watchdog tab to assign parameters that control how often the driver writes data to specified controllers. 

Next, choose the Write Buffering tab.  Use the Write Buffering tab to indicate whether data written from Interact to a PLC will be issued and acted upon one item at a time, or whether it will be buffered—that is, stored and sent in the order issued by the application. 

After completing the Write Buffering page choose OK at the bottom of the ABEN dialog.

This completes the Interact ABEN driver configuration.  The next step is to configure both hardware devices for Ethernet communication.

Motion Planner Setup

The section of the document will explain how to setup the 6K contoller for Ethernet communications with the PowerStation.

Connect a serial cable from your development PC to the RS-232/485 communication port on the 6K controller.  Next, launch the Motion Planner software.  Select the 6K product that you plan to use.
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Select the COM port on your development PC that is connected to the 6K’s RS-232 /485 port.
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Click on the Terminal1 tab to view the terminal emulator.
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Enable the 6K to communicate via Ethernet by typing the following commands in the Terminal1 window.  Press Enter after each command.

NTFEN1

NTADDR 192,168,10,30  (IP Address, or and valid IP for your network)

NTMASK 255,255,255,0

To check the Ethernet configuration of the 6K type the following:

TNT

Then press Enter.

*Note:  The IP address specified in the Terminal1 window and the IP address specified in the Interact CMOT driver configuration must match. Also, make sure that the 6K Ethernet address (decimal) and the MAC address specified in the Interact CMOT driver are identical.

The 6K controller is now ready to communicate with the PowerStation via Ethernet communication.

RSLogix Setup

This section of the document will explain how to setup the SLC 5/05 for Ethernet communications with the PowerStation.  This will involve setting up the Channel Configuration and setting the IP address for the controller.

Begin by connecting a serial cable from your development PC to the RS-232 port of the SLC 5/05.  Next, launch RSLinx.
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Next, select the Communications menu.  Under Communications, select the Configure Drivers.  From the Available Driver Types pull down menu, select the RS-232 DF1 Devices driver and click Add New.   Click OK in the popup dialog, this will take you to the DF1 Communications Device setup window.  Click OK.

Now launch RSLogix, and open the Channel Configuration for you PLC program.
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Change the IP Address to a valid IP for your network.  Also, change the Subnet Mask to 255.255.255.0.  Choose OK, and Save.  Now download your program to the PLC via the RS-232 cable.  This will send the Channel Configuration to the PLC, enabling Ethernet communications.

Now return to RSLinx.  Next, select the Communications menu.  Under Communications, select the Configure Drivers.  From the Available Driver Types pull down menu, select the Ethernet to PLC5/SLC-5/5820-EI driver and click Add New. Click OK in the popup dialog, this will take you to the Ethernet Configuration window.  Fill in the appropriate IP address from the RSLogix Channel Configuration in the IP Address or Hostname text box.  Choose Accept, then OK.  Next, choose Close in the Configure Drivers window.  
You should now see the SLC 5/05 in the device tree.  Your development configuration is now complete.  Next, we will configure the PowerStation for Ethernet Communication

MachineShop Shell TCP/IP Configuration

Before Ethernet communications can be completed between the Compumotor 6K controller and the CTC PowerStation, the TCP/IP settings must be set in the MachineShop Shell of the PowerStation.  You will need to connect a keyboard to your PowerStation to configure the TCP/IP settings.

At the MachineShop Shell main screen push the Settings button.
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Next, press the TCP/IP button, then the Net Setup.  This will display the TCP/IP Network Setup screen.
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This screen shows the current TCP/IP configuration for your PowerStation.  Begin the TCP/IP setup by pressing the NET 1 button, and choose IP Address.  Set the IP address according to the following:
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· If your PowerStation is only communicating with the 6K controller (i.e. point to point) then:

· IP Address: 192.168.10.X – where X is a unique number other than the one assigned to the 6K controller, example: 6K IP:  192.168.10.30 & PowerStation IP: 192.168.10.31

· If your PowerStation is on a network, and your network supports Dynamic Host Configuration (DHCP) then:

· IP Address:  0.0.0.0 – this IP address will cause PowerStation to ask the server for an available IP on boot up.

· If your PowerStation will be communicating to several other devices connected to a HUB via Ethernet then:

· IP Address:  A.B.C.D – where A, B, and C are the same for all devices on that network and D is unique between all devices.

After setting the IP Address choose OK.  Next choose Net 1 again and this time select IP Mask.  Set the IP Mask to the following:  255.255.255.0 . This is the same as the IP Mask set for the 6K controller.  Choose OK and Net 1 again.  Next select IFACE Type, and then choose NE2000.  Select Net 1 again, and push the Port Address button.  Type in the following using the popup keypad screen:  280 – then Enter.  Select Net 1 again, and choose the IRQ button.  Set the IRQ to 10.  This completes the TCP/IP setup for the PowerStation.  As you push the Back button on your PowerStation you will be prompted to restart the machine, choose Yes.

Interact Address Referencing

This address-referencing scheme should be used for one PowerStation communicating to one or more 6K controllers.

Use the following format when referencing addresses for Interact tools:



CMOT\0_1GO


The device number should match the number specified in the CMOT driver configuration.  For more information on the 6K addressing format see the Interact CMOT driver online help files.

This address-referencing scheme should be used for one PowerStation communicating to one or more SLC 5/05 controllers.

Use the following format when referencing addresses for the Interact tools:

ABEN\1$I:2.1,3

The device number should match the number specified in the ABEN driver configuration.  For more information on the SLC 5/05 addressing format see the Interact ABEN driver online help files.

PowerStation to Multiple Controllers
We can easily add multiple 6Ks or SLC 5/05s to this network.  To do this, follow all of the steps described previously for each controller, ensuring that all of the devices have a unique and valid IP address.  Next, add these devices to your Interact drivers, then use their device numbers in the addressing of your tools.

Multiple PowerStations Communicating to Multiple Controllers

It is possible for multiple PowerStations to be on the same network and communicate to multiple 6K and SLC 5/05 controllers.  Only one PowerStation will need to run the CMOT and ABEN drivers, but all of the PowerStations must run the NetBIOS Network (NBIOS) driver.  Below is a diagram illustrating the connectivity of the network.
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One very important fact about this network is that the PowerStation running the CMOT, ABEN and NBIOS driver must have two Ethernet adapters.  This is because the CMOT and ABEN drivers need to use TCP/IP communications to talk to the 6K and SLC controllers out of one Ethernet adapter, and the NBIOS diver will communicate out of the other adapter to the other PowerStations on the network.  P1 and P2 PowerStations will need a PC104 Ethernet adapter.  Any other model of PowerStation will use an ISA Ethernet adapter.

*Note:  When selecting an Ethernet adapter be sure to choose a card that is DOS configurable and not Plug and Play.  You will need to set the Port address and IRQ settings such that they do not conflict with any other devices on your PowerStation.  Be sure to record the Port address and IRQ of the new adapter.

Begin the Interact setup by adding the NBIOS driver to each Interact application.  This is done through the Interact Application Manager.  Add the driver by double clicking the Drivers Used section of the Application Manager in the Application Browser.
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Next Select the NBIOS driver from the available drivers in the Drivers Used dialog, and click the Add button.   Choose OK and return to the Application Browser.

Next double click on the NBIOS driver in the Application Browser.
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Begin the NBIOS configuration by giving each node (PowerStations on the network) a unique node name.  The node name can be an ASCII name up to 16 characters in length to identify a node on the network as either the source or destination location. The name must be different than existing nodes on the network.  Set the LAN Adapter Number to 0.  Leave all of the other options at their defaults.  

Next click on the File Transfer Node List tab.  
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Type the Node Names of all the PowerStations on the network that you would like to be able to access the 6K controllers on the network and click the Add button after each one.  This completes the NBIOS driver setup.

Now any PowerStation running the NBIOS driver can access any of the controllers that have been added to the one PowerStation running the CMOT, ABEN and NBIOS driver.  The addressing for the PowerStations running only the NBIOS driver will have the following format:




NBIOS\Node_Name\CMOT\0_1GO


After you have completed your development of the application that will be running on the PowerStation with the CMOT, ABEN and the NBIOS driver you will need to edit two files.  The easiest way to do this is with Windows Notepad.  Once you have downloaded your project to the Compact Flash disk open Notepad. Open the Autoexec.bat file under the root directory of the Flash.  Scroll through the file until you find the following line:

REM CALL C:\NET\NET.BAT

Delete the REM section of this line and save the file.  Next open the Net.cfg file under the Net directory of the Flash disk.  Make the following changes:

#INT and PORT parameters not needed for E100BODI driver

        INT  10                               
 
Change to the IRQ for your new Ethernet Adapter  

        PORT 280  
 
Change to the Port Address for your Adapter
After these changes have been made your application will be ready to run.  You will not need to configure the MachineShop Shell differently for NBIOS.  Just complete the configuration described in the MachineShop Shell TCP/IP Configuration section of this document.  In addition, you will not need to configure any MachineShop Shell network settings on the PowerStations running only the NBIOS driver.

*Note: For performance reasons it is suggested that your PowerStation 6K, and SLC network be independent of any company network in your facility.  You will not need any additional equipment for this network except for a HUB.  If you wish to put the PowerStations, 6K, and SLC controllers on a LAN that has other devices, it is suggested that the PowerStation network be connected to a router.  This will cut down the network traffic to the PowerStations that would otherwise require additional processor time. 
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