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Configuring the Siemens CP5431 for the Siemens SINEC L2 FDL A2 I/O Server  by Fernando Gonzalez, Uwe Schőss, and Christian Maier

The Wonderware® Siemens SINEC L2 FDL A2 I/O Server supports communications with the Siemens SIMATIC S5 family of PLCs using a CP5412 A2 card in the computer to access the Siemens L2 (Profibus) network.  Although some of the S5 PLCs have a built-in L2 port in the PLC’s controller, such as the S5-95U PLC, most of the S5 PLCs require a communications processor to connect to the L2 network.  This Tech Note illustrates how to configure the Siemens CP5431 communications processor with the L2 network for the SINEC L2 FDL A2 I/O Server.  Wonderware has tested the SINEC L2 FDL A2 I/O Server with the CP5430, as well as the CP5431.

Note  See also Tech Note number 83, “Installing the Siemens SINEC L2 FDL A2 I/O Server Under Windows 95.”
CP5430 versus CP5431

For the S5-115U, S5-135U, and S5-155U PLCs, the connection to the L2 network uses the CP5430 (Siemens part number 6GK1 543-0AA02) or the CP5431 (Siemens part number 6GK1 543-1AA01) communication proces​sor.  Either one is plugged into the SIMATIC S5 backplane of the S5 PLC rack.  The CP5430 has two physical interfaces: the bottom interface for connecting to the network transceiver and the top interface for connecting to a pro​gramming device.  The CP5431 also has the same two interfaces, plus a third interface for connecting to the bus cable of an optical bus segment through the use of fiber optics.  Data traffic to the L2 bus is handled indepen​dently by either communications processor which reduces the overhead on the CPU of the S5 PLC.

Note  The following procedure is based on configuring the CP5431 with the CP5412 A2 card.  However, if you have installed the CP5430 and/or the CP5412 A1 card, you may still follow this procedure since the steps are similar for the CP5430 and the CP 5412 A1 card.

Procedure

1. Plug the CP5431 into the backplane of the S5 PLC rack.  Refer to the Siemens user documentation for more information on the list of allowable slots for the particular communications processor that you are using.  Note that there are no jumpers or DIP switches to set on the communications processor; the configuration is done with the Siemens COM 5431 software (also called SINEC NCM), as shown in step 2.

2. Set the operating parameters of the CP5431 by first starting up the COM 5431 software as shown in figure 1.  There are five screens that you will need to enter in the COM 5431 software in order to configure the CP5431 to communicate with the CP5412 A2 card:

· Basic Network Initialization

· Global Network Parameters

· Generating Network Matching

· Local Network Parameters

· Link Editor S5-S5 Links
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Figure 1.  Configuring the CP5431 Using the Siemens COM 5431 Software

3. Before you enter any of these screens, select Init from the Edit menu.  This will allow you to work off-line so that you may download the configuration to the PLC.  Select OFFLINE FD for the Status as shown in figure 2.
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Figure 2.  Switching to Off-line Status in the Siemens COM 5431 Software

4. Access the Basic Network Initialization screen by selecting CP Init from the Edit menu.  This screen sets the basic operating parameters of the CP5431 which is shown in figure 3.

Make sure that the specified L2 address is unique on your L2 network.  Keep in mind that the L2 node must be an active node with one interface.

Note that the specified Network file, Netz1ncm.net, will store the configured global network parameters which is described in the step 6.  This file contains information on the global setup of the L2 network.

The specified Base SSNR must be set to a unique number.  This is because the CP5431 communicates with the PLC’s CPU through the use of a dual port RAM area.  If you do not have any other communication modules plugged into the backplane of the S5 PLC rack, then set the SSNR to zero (0).  Note that the CP5431 occupies four pages of memory, starting with the specified SSNR value.  So if the SSNR is set to zero, the CP5431 will use SSNR 0, 1, 2, and 3 which will become unavailable to other communication processors.

Note  Be aware that many Siemens communication processors, including the CP5431, occupy more than one SSNR.  Thus, when you enter a value for the SSNR on the Basic Network Initialization screen, make sure that the following three SSNRs do not conflict with any other communication modules.

Finally, enter a value for the Submodule size.  The Submodule type can be set to EPROM or RAM.  You may enter a value for the Date created and Plant designation, however it has no use other than to document the Submodule type and value.
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Figure 3.  Basic Network Initialization Screen

5. If the SSNR number was entered or changed, turn the CP5431 off and then on again.

6. If the L2 network already has global network parameters assigned, you may skip this step.  If the CP5431 that you are configuring is the first communications processor on the L2 network, then continue with this step.

Before you can go on-line with the S5 PLC, you need to assign global network parameters which characterize the L2 network.  Once these parameters are set, the COM 5431 software will calculate the optimal network configuration parameters and store them in a network file (example, Netz1ncm.net).  Later, when you enter the Generating Network Matching screen in step 7, you will generate a preliminary configuration for your CP5431 node, as well as for other CP5431 nodes on the L2 network.

Select Global Network Parameters from the Edit menu.  The Global Network Parameters screen will appear as shown in figure 4.

Enter the number of active CP5431 nodes on the L2 network, excluding this CP5431 node in the No. of remote active stations listbox.  Also, enter a value for the Highest station address (HSA), the Data rate (the network communication speed), the Default SAP, the Maximum no. of retries, and the Medium redundancy (redundancy level).

Select the CALCULATE command to generate the values for the Bus parameter data.
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Figure 4.  Global Network Parameters Screen

7. This step is to generate the network matching.  If you have configured the CP5431 to communicate to devices or server applications other than the SINEC L2 FDL A2 I/O Server, then you may skip this step.  If the CP5431 that you are configuring is the first communications processor on the L2 network, then continue with this step.

Select Network Matching from the Network menu.  The default Generating Network Matching screen will appear as shown in figure 5.  Select OK to display the network file (example, Netzncm.net) that you created in step 6.  Select OK again to have the COM 5431 software generate an initial configuration into the specified file that contains all of the default global network parameters.
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Figure 5.  Generating Network Matching Screen

8. Select Local Network Parameters from the Edit menu to display the Local Network Parameters screen as shown in figure 6.  The Local Network Parameters screen allows you to configure the address of the CP5431 on the L2 network, as well as the highest station address.

Note  If you have not skipped any previous steps and you have generated a default network file for the CP5431, you may not need to change any of the values that are shown in the Local Network Parameters screen.

Specify a value for the Data rate (the network communication speed) and values for the Bus parameter data.  The values for the Bus parameter data must match the Bus parameter data values that were calculated on the Global Network Parameter screen in step 6.
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Figure 6.  Local Network Parameters Screen

9. Select Links from the Edit menu, then the S5-S5 Links command to display the Link Editor S5-S5 Links screen as shown in figure 7.
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Figure 7.  Link Editor S5-S5 Links Screen

Enter the Remote L2 station address.  This must be the address of the CP5412 A2 card which is installed in the computer that is running the SINEC L2 FDL A2 I/O Server.  Make sure that the Priority (Prio (H/L/I) is set to ‘L’ for Low.

Set the SSAP to an address that is one greater than the CP 5412 A2 communications card.  For example, if the CP 5412 A2 address is 31, then the SSAP should be set to 32.

Set the DSAP to an address that is one greater than the local address of the CP5431.  For example, if the address of the CP5431 is 12, then the DSAP should be set to 13.

Note  If the SSAP and DSAP values are set to the incorrect addresses, then the S5 PLC-to-S5 PLC link will fail!

Make sure that the SSNR values for sending and receiving match the SSNR values that were entered in the Basic Network Initialization screen.

The Send ANR parameter must be set to a value between 1 and 32.  Usually, the Send ANR value should be the same value as the node containing the CP5412 A2 card that you are communicating with.  In our example in figure 7, since the Remote L2 station address is set to 31, the Send ANR is also set to 31.

The Receive ANR parameter must be set to a value between 101 and 132.  Usually, the Receive ANR value should be 100 plus the address of the node that you are communicating with.  Again, in our example in figure 7, since the Remote L2 station address is set to 31, the Receive ANR is set to 131.

10. You are now ready to transfer the default network file (example, Netzncm.net) to the CP5431.  Make sure that the CP5431 is in Stop mode.  Then select CP Database Transfer from the Transfer menu, then FD->CP in the COM 5431 software.

To initialize the dual-port RAM in the CP5431, insert a SYNCHRON call into all of the startup organizational blocks (OB20, OB21, OB22).  Fortunately, the SYNCHRON function block is provided by Siemens, but the exact function block number varies depending on the type of S5 PLC controller that you have.  The following table lists the S5 PLC controller and the corresponding block number:

S5 PLC Controller
SYNCHRON Block Number


115U
FB249


135U
FB125


155U
FB125

Figure 8 shows an example SYNCHRON call in the startup OB21 of a 115U PLC controller.  Note that the SSNR parameter must match the SSNR that was configured for the CP5431.  For ex​ample, if the SSNR was configured for 0, the SSNR parameter would be 0,0 as shown in the figure.
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Figure 8.  SYNCHRON Function Block in Startup OB21 of a 115U PLC Processor

Note that the CP5431 function blocks (that is, SEND, RECEIVE, and SYNCHRON) which are included in the L2135ust.s5d program file are “dummy” blocks.  Instead, you must obtain these function blocks for the S5 PLC from Siemens and replace them with the “dummy” blocks in the L2135ust.s5d program file.

11. All PLC program blocks are stored in the L2115ust.s5d or L2135ust.s5d example program file.  Both files are provided with the software for the SINEC L2 FDL A2 I/O Server.  Copy FB64, FB65, and DB64 into your program file using the COM 5431 software.

The SEND, RECEIVE, and SYNCHRON function blocks are built into the S5-115U PLC controller, but for the S5-135 and S5-155 PLC controllers, these function blocks must be purchased separately from Siemens.  For S5‑135 and S5-155 PLC controllers, the SEND, RECEIVE, and SYNCHRON function blocks are numbered FB120, FB121, and FB125 respectively.

Note  Do not directly access any data contained in DB64!  Data block DB64 is used internally by only FB64.  Function block FB64 must be called once per program scan.  Figure 9 shows a call to FB64 from OB1.
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Figure 9.  Example of a Call to FB64 From OB1

12. Three parameters are required for FB64 which are defined as follows:

Name
Type
Description

SSNR
Constant
SSNR of the CP5431

ANRS
Constant
ANR of the Send job for the S5-S5 link

ANRR
Constant
ANR of the Receive job for the S5-S5 link

No other program additions are required for the L2 service block on the S5 PLC.  The L2 service block uses flag bytes 200-209 as scratch flags.  These flags should not be used anywhere else in your program.

13. The CP5431 and the PLC controller should now be synchronized and you should see only green lights on the CP5431 card which means the PLC is ready to establish communications on the L2 network.  This last step is to configure the CP5412 A2 card to match the settings in the CP5431.

In our example, the CP5412 A2 card is set to address 31 on the L2 network with a communications speed (data rate) of 500 Kbaud and the highest station address is set to 31.  Use the Siemens DP5412 A2 software to configure the card’s communication speed, the address on the L2 network, and the highest station address.  (Be sure that you run the correct version of the DP5412 A2 software since a different version exists for Windows 3.x, Windows 95, and Windows NT.)  For more information, see the Wonderware Users Guide for the Siemens SINEC L2 FDL A2 I/O Server.

If a CP5412 A1 card is used instead, edit the Conf_dat file in the C:\Sinec\Data directory to look something like this:

# FILE FOR INSTALLING TF/IHI DRIVER

# INSTTOOL VERSION = V 2.24 20.10.94

numboards = 1

boardtyp = 5412

SCP_device = CP_L2_1:

l2_hsa = 31

l2_ts = 31

l2_physical_layer = 0

l2_lock_sap = NONE

num_channel = 3

numproc = 2,5,0

channel_name = ADM,FLC,SCP

channel_type = SCP,IHI,SCP

element_size = 384

numhostbuffer = 2,151,2

numboardbuffer = 2,1,2

dpram_adr = 0xE0000

dpram_size = 0x10000

l2_station_type = 1

l2_baud_rate = 4

l2_medium_red = 0

l2_retry_ctr = 1

l2_default_sap = 61

l2_network_connection_sap = 37

l2_tsl = 1000

l2_tqui = 0

l2_tset = 80

l2_max_tsdr = 360

l2_min_tsdr = 80

l2_ttr = 50000

l2_g = 30

l2_in_ring_desired = 1

int_vector = 15

server_id = CPADMI

window_size = 8

Download = \SINEC\DATA\FW5412

Database = \sinec\data\@@@@@@l2.LDB

Vendor = SIEMENS  

HW_device = PC

14. Test the connection between the CP5431 and the CP5412 A2 card to verify both are active nodes on the L2 network.  Select FMA Test Functions from the Test menu in the COM 5431 software, then the Local Life list option.  You should see the following Local Life list screen shown in figure 10.
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Figure 10.  Testing the Connection Between the CP5431 and the CP5412 A2 Card

Notice that both the CP5431 and the CP5412 A2 card are shown as being active.

Congratulations!  You are now ready to install and run the Siemens SINEC L2 FDL A2 I/O Server with the S5 PLCs using the CP5431 with the CP5412 A2 card.
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