�


Number  42	February 24, 1997


�
Solving Common Modbus and Modbus Plus DDE Server Errors  by Robert Acosta


This Tech Note explains the cause of some of the most common Modicon Modbus and Modbus Plus error messages that you may encounter when attempting to establish communications with the Wonderware® Modicon Modbus or Modicon Modbus Plus DDE I/O Server and how to resolve them.


“Remote PC not listening for call”


This error means that the Modbus or Modbus Plus DDE Server is unable to “see” a slave device.  That is, it is unable to get to the specified node(s) which has been defined in the Topic Slave Path.  Either the Slave Path does not have the correct path defined or one or more of the node addresses in the Slave Path do not match the addresses of the PLCs.


If you are unable to establish communications through more than one Modbus Bridge Plus (BP), then start with the first Bridge Plus listed in the Slave Path and access a slave device on that Modbus Plus network.  For example, if your Slave Path is defined as “24.32.16.10” and you are getting the “Remote PC not listening for call” error, then begin by establishing communications to a node through BP 24.


If you are addressing a slave device with an address of 25 on the first network, then set the Slave Path to  “24.25.0.0”.  Then, establish communications to node 25 on the first network.  (That is, advise a point on node 25 and verify that the data is being retrieved.)  If you are successful, then move onto the next BP and communicate to a node within that network.  Then, modify the Slave Path to “24.32.x.0” where x represents the address of a node within the next network.  Repeat this step until the target PLC is reached.  By following this technique, it will help you to verify two things: 1) The correct node addresses are being used; 2) The Slave Path is defined correctly.


“Slave xx reported an Illegal Data Address”


(The xx refers to the node address of the slave device.)  This error message means that a tagname’s DDE item name has the correct format and was accepted by the Modbus or Modbus Plus DDE Server, but the PLC (slave device) rejected the DDE item name because the register has not been defined.  That is, the referenced address, or DDE item name, was not a defined address for the slave device.  For example, say we had the following configuration:


1)	The I/O table for a Modbus 984 PLC is defined up to register 45999.


2)	A DDE topic in the DDE Server is defined with a Slave Type of “584/984”.


3)	A DDE tagname is defined with an item of 49999.


Since register 49999 is not defined in the I/O table when the DDE Server attempts to advise this register, the error “Slave xx reported an Illegal Data Address” is logged in the Wonderware Logger (WWLogger).


To resolve this error, verify that the DDE items to be advised fall within the range of the defined I/O table for the PLC.  Note that this error does not mean the same thing as getting an “Advised Failed” error.  The “Slave xx reported an Illegal Data Address” error means that the DDE item of a tagname is not addressing a register defined in the PLC’s I/O map.


“Slave xx reported an Illegal Data Value”


(The xx refers to the node address of the slave device.)  This error message means that the data which is being read from or written to a register in the slave device does not match the expected data type for that register.  That is, the data is not the same data type that the Modbus or Modbus Plus DDE Server expects for that register.


For example, if a DDE Server topic is defined with a Slave Type of “584/984” and the DDE Server tries to write to Coil 9999, but the data from the tagname is something other than a discrete data type, then the error “Slave xx reported an Illegal Data Value” will result.  This error could also occur if the Slave Type selected is not correct for the type of PLC that is being advised.  For example, if you try to write data to a Modbus 984 PLC, but the Slave Type selected was “484”, then this error will result.


“Slave xx reported an Illegal Function”


(The xx refers to the node address of the slave device.)  This error message means that the slave device cannot perform the particular Modbus function that was issued by the master node because either the slave device does not understand the function or it is unable to execute the function.  (Computers that have either the Modbus or Modbus Plus DDE Server installed are considered to be a “master” node.)


When receiving this type of error, verify that the slave device supports the Modbus function that it is being requested to execute.  You can verify the Modbus function code that the DDE Server issued and the response that was received from the slave device by enabling the DDE Server’s Show Send and Show Receive menu options.


To enable the Show Send and Show Receive menu options, follow these steps:


Edit the Win.ini file in the C:\Windows\System directory and depending on if you are using the Modbus or Modbus Plus DDE Server, locate either [Modbus] or [MBPLUS] file section.  Look for a “DebugMenu=x” entry in the file section.  If it exists, modify the entry as follows:


DebugMenu=1


	If it does not exist, add this entry to the end of the file section.


2)	Restart the Modbus or Modbus Plus DDE Server and click the window’s Control menu box (located in the upper left corner) as shown on the next page:


�


You should now see the Show Send and Show Receive menu options.  Single-click each option and the option “All Topics” (or a list of the current active topics defined in the DDE server) will display to the right of the Show Send or Show Receive menu option.  Enable either “All Topics” or one or more of the topics for which the problem is occurring.


Initiate communications to the slave device again.


With the Show Send and Show Receive menu options enabled, the DDE Server will log all Modbus protocol messages in WWLogger when it attempts to communicates to the slave device, such as the following Send request examples (those issued by the DDE Server to the slave device):


S:  :0301005601683D\r\n


S:  :0101001101E20A\r\n


The Wonderware Modbus and Modbus Plus DDE Servers use the standard Modbus protocol and here are the function codes that the DDE Server will issue (which are tied to the protocol messages):


Control Code			Function Code


Read Coil	01


Read Contact	02


Read Holding Register	03


Read Input Register	04


Force Coil	05


Load Register	06


Force Multiple Coils	15


Load Multiple Registers	16


Read General Reference	20


Write General Reference	21


For information on how to correctly read the Modbus Send requests in WWLogger and decipher the Modbus function code that is listed as part of the message, see the document titled “Interpreting the Modbus Protocol” which is part of the Wonderware Comprehensive Support Knowledge Base CD (KBCD).  Or, you may go to the Modicon Web site, http://www.modicon.com.


Note  The Show Send and Show Receive menu options will generate frequent writes to WWLogger, and therefore, both should be enabled during troubleshooting only.  If Show Send and Show Receive are left activated during the normal operation of the DDE Server, then the performance of your computer will slow considerably.


“Card SA85:0 not found, bad NCB_LANA_NUM - device not found”


This error message means that the Modbus SA85 Adapter card is not being acknowledged by the Modbus Plus DDE Server.  This error may result when the SA85 Adapter card does not initialize during the startup of the computer.  If this card does not initialize properly, then the DDE Server will not be able to communicate with any slave device on the Modbus Plus network.


To resolve this error, if you are running Windows, Windows for Workgroups or Windows 95, then make sure the following device statement is in the Config.sys file which is located in the root (C:\) directory:


Device=MBPHOST.SYS /mXXXX /nY /r2 /sZZ


Where XXXX represents the "memory window" setting that is set with the switches on the SA85 Adapter Card; Y represents the number of the Adapter card that is installed (examples: n0, n1); and ZZ is the hexadecimal address of the Software Interrupt that is to be used by the device driver.  Note the spaces between the parameters in the device statement.  Once this SA85 device statement is defined correctly, the SA85 Adapter card should initialize properly.  (See Tech Note Number 5 “Solving Modbus Plus Channel Allocation Errors” for specific instructions on how to define this device statement.  This Tech Note issue is also available on the KBCD.)


Note that Release 5.2a and later of the Modbus Plus DDE Server will automatically add this device statement to the Config.sys file.  (Earlier releases of the DDE Server require that you enter the device statement in the Config.sys file, as well as edit the Modicon.ini file.)  If you are running Release 5.2a or later, then make sure that the Mbphost.sys file is located in the root directory. 


Note  Wonderware Technical Support suggests that you install version 3.4 or later of the Mbphost.sys file instead of the SA85.sys file in the root directory.  To obtain the latest Mbphost.sys file, contact your Group Schneider/Modicon representative or go to the Modicon Web site at http://www.modicon.com.


Verify that the Mbphost.sys file is being loaded to the SA85 Adapter card during startup of the computer by manually stepping through the startup procedure of the operating system.  For Windows and WFW, you do this by pressing the <F8> key when the operating system proceeds from its self-diagnostic test to the execution the Config.sys file.  For Windows 95, you do this by pressing the <F8> key at the beginning of startup and select “Step by Step Confirmation” from the Windows 95 Startup Menu screen.  This will allow you to step through the execution of each line of the Config.sys and Autoexec.bat files.  (For Windows NT 3.51 and 4.0, see the section “Troubleshooting the SA85 Adapter Card Under Windows NT” below.)


After you enter the manual step through execution mode, look for information that is displayed after the “Device=” statement in which the Mbphost.sys file is executed.  It should indicate that the SA85 device driver was loaded correctly, as shown in this example:


SA85 Device Driver Version 3.4


<<PG-MBPL-500>>


Copyright (c) 1989-1994 Modicon In. All Rights Reserved.


set for polled mode, 	SW int:0x5D	Memory at 0xD000. LAN adapter #0


node address = 31


This example shows that the SA85 Adapter card is:


a)	Set for polled mode (which is required for the SA85 Adapter card);


b)	Using interrupt 5D;


c)	Using memory location D000;


d)	Set to address 31 on the Modbus Plus network..  (Note that for both c) and d), the memory and node address numbers must always match the Dip switch settings on the SA85 Adapter card.)


Following the procedure in this section, you will be able to help determine why the SA85 Adapter card did not initialize properly, and thus, you will be able to resolve the error “Card SA85:0 not found, bad NCB_LANA_NUM - device not found”.


Troubleshooting the SA85 Adapter Card Under Windows NT


Troubleshooting the cause of the error “Card SA85:0 not found, bad NCB_LANA_NUM - device not found” under Windows NT 3.5 or 4.0 is performed differently than under Windows or WFW.


Note  When installing or troubleshooting any communication problems with the Modbus or Modbus Plus DDE Server under Windows NT 3.5 or 4.0, make sure that you log on as “Administrator” to ensure that all files are copied and updated as necessary.


During the installation of the Modbus Plus DDE Server, updates are added to the Windows NT Registry.  If you are not logged on as “Administrator”, then the Registry will not be updated, and thus, the DDE Server will not work properly.  The DDE Server under Windows NT does not rely on the Config.sys file during startup of the computer.  Instead, during the installation of the DDE Server, the file Mbplus.sys is installed into the \%SystemRoot%\System32\Drivers directory.  Then, once you configure the DDE Server’s Adapter Card Settings and reboot the computer, the parameters for the Mbplus.sys file are automatically defined and the Registry will be updated. 


Start up the Windows NT Event Viewer which is located under the Administrative Tools program group.  Verify that Windows NT acknowledged the SA85 Adapter card with no errors.  (That is, there are not “STOP” errors for “MBPLUS”.)


Further verify that Windows NT acknowledged the SA85 Adapter card by double-clicking the Devices program group from the Control Panel window.  Then, scroll down the Device list and locate the “MBPLUS” device.  Verify that the Status of the device is listed as “Started” and the Startup is defined as “Automatic”.  If these statuses are not listed and the Modbus Plus DDE Server attempt to communicate with a Slave device, then the error “Card SA85:0 not found, bad NCB_LANA_NUM - device not found” will result.
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