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ICL Application Note 
No. 00012

Setting Up PicoBricks on a RS485 Network

This document is meant to outline the basic steps in setting up expanded I/O using a RS485 network.  RS485 networks are used in many applications where you have a point to multipoint communication network.  One common use for RS485 networks is expanded I/O.  Instead of buying a second controller to gain more I/O, the more cost effective solution may be to purchase a few PicoBricks or MicroBricks and connect them to a master controller via RS485.  This is the situation that this article will focus on.  

The controllers used in this procedure are one EtherLogic LC and 3 PicoBrick Combos.    The software used is ScadaBuilder 2.20.

Determining the Baud Rate a PicoBrick

· Connect a PicoBrick to your computer using an RS232 cable.  If you do not have an ICL cable for this connection you can make your own based on the following diagram.
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· Launch the ICL ScadaFlexIO Toolbox.  

The ScadaFlexIO Toolbox is a handy tool for connecting to and setting up many of the expanded I/O units ICL produces.  When it first comes up it will look similar to the screenshot below:
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· Select Setup | Local Communications.  This should bring up the following window:
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· Ensure that the COM port matches that which you have connected your PicoBrick to.

· Set the Baud Rate to Auto.

· Press OK.

· This will launch the Autobaud window.  This window will attempt to find the PicoBrick attached to the com port you have specified.  The window will look like this:
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· If the connection to the PicoBrick succeeds, then the main window should now look like this:
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Sometimes it may be necessary to press the OK button in the Autobaud window if it appears.

· Select Setup | Local Communications again.  This time the window will contain the correct information for communicating with the PicoBrick.  Take note of the baud rate.  This will be used in a later step.


Configuring Network Addresses 
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Now is a great time to configure the network addresses of your PicoBricks.  If addresses less than 15 are available on your RS485 network this is a very easy task.  Just adjust the dial on the top of the PicoBrick to the desired address.  Having two devices on a network with the same address will cause communication errors, so be sure the address you use is unique for your RS485 network.  The Modbus master unit (the LC) will have an address of 0 by default.  Setting the addresses of the 3 PicoBricks to 1, 2 and 3 would be an acceptable configuration.


If all addresses under 15 are already taken on your network, you need to do one more step in the ICL ScadaFlex I/O Toolbox.  

· Connect the PicoBrick you want to configure to your computer using the RS232 cable.  

· Open up the ICL ScadaFlex I/O Toolbox.  

· After you have an active connection, select Setup | RTU Configuration from the menu bar.

· You will see the screen pictured below.
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· In the bottom text box enter in the base address that you want to add to the address set on the PicoBrick.  For example, if you wanted your PicoBrick to have an address of 254 you would set the base value to 240 and then set the address on the PicoBrick to 14.  In this manner you can have up to 254 nodes attached to your master unit.  (Avoid using address 255 because all ICL units will respond to this Modbus address.)

Wiring for RS485

Wiring for RS485 is fairly straightforward.  Refer to your hardware manual for the location of the RS485 connector on your Controller.   On the EtherLogic LC it is located next to the COM3 DB9 connector.  Note the positive and negative leads.  With RS485 there are only two wires, positive and negative.  Positive (+) goes to positive and negative (-) goes to negative all the way down the line to your last unit.  
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When connecting to the PicoBricks, locate the positive and negative terminals for the RS485 connection on the top of the device and connect to these.

Setup your ScadaBuilder project

· The first thing to do is to create a new project.  This is done by clicking on the Create a New Default Project [image: image9.jpg]


 button or by selecting File | Quick Project from the menu bar.

· When selecting the folder to place your project in, remember that you cannot use a folder containing an existing project.  Folder names also should not contain special characters.  The same goes for the name you give your project.

· After selecting your working folder and project name you will now see this window:
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Select EtherLogic LC from the first drop down menu. Controller/RTU options can be left as none for now.  Be sure that the checkbox for Enable ISaGRAF is checked. 

· Now click on the Create New Node in the Project [image: image11.jpg]


 button.  Name this new node something like “Pico1” to indicate that it is going to be a PicoBrick and then press the Enter key.

· You will now see this window:
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Select PicoBrick for the Controller/RTU model.  Select PicoBrick Combo for the Controller/RTU options.  

· For a 3 PicoBrick network, repeat the previous two steps 2 more times.

· At this point the project should look similar to the screen below.
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Configuring your Network Port and Network Session

The first step in setting up a RS485 connection with an ICL controller is configuring the network port.  This will tell the controller some basic information about how to use a given port such as the baud rate and transmit delays.  The network session drills down a bit more specific and tells your controller what protocol to use on a given port.  It also handles communication diagnostics, which will be covered in the next section.

· Select the master unit for the RS485 network.  (In this case it is the EtherLogic LC)

· In the right pane double click on Communications.

· You will now be in the Network Ports window.  It should look similar this:
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· Refer to your product’s manual to determine which port is used for RS485.  In the case of the EtherLogic LC, it is Com3.  

· Set the following settings

· Give your device a name.  Be descriptive.  This will be the name of the network port to be used when setting up the Modbus session later on.

· Set the Baud Rate to match what was determined at the end of the section entitled “Determining the Baud Rate of a PicoBrick.”  

· Under RTS Control press the [image: image15.jpg]RS5-485 Default



 button.

· The window should now look similar to this:
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· Press OK.

· Expand the Communications tree and select the new Network Port that you have just created.

· Select Setup | Network Sessions from the menu bar.

· Enter in a descriptive name for the session.  Remember, this session will be used to talk to your PicoBricks.

· On the General tab:

· Set the Protocol to Modbus RTU Master.

· Set the Network Port to name you entered for the Com3 device

· The general tab should now look like this:
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Setting up Diagnostics

Any time you are doing communications, it is a good idea to track at least some communication statistics.  This aids in troubleshooting should any problems arise, and can save considerable time.

· For each PicoBrick we will be mapping:

· Transmit Command (Integer)

· Receive Response (Integer)

· Success percent (Integer)

· Com Fail (Boolean)

· Com Disable (Boolean)

· To facilitate statistics setup, it is best to have Transmit Command, Receive Response and Success Percent in sequential order for each PicoBrick.  Here is one possible setup for register addresses:

PicoBrick1


PicoBrick2


PicoBrick3

-------------


-------------


-------------

Pico1Tx (1)


Pico2Tx (11)


Pico3Tx (21)

Pico1Rx (2)


Pico2Rx (12)


Pico3Rx (22)

Pico1SuccPct (3)

Pico2SuccPct (13)

Pico3SuccPct (23)

Pico1ComFail (4)

Pico2ComFail (14)

Pico3ComFail (24)

Pico1ComDisable (5)

Pico2ComDisable (15)
Pico3ComDisable (25)

Remember to use descriptive names.

· After you create your registers double-click on the network session created in the previous section.

· Select the Diagnostic tab.

· Select the Address Stats sub-tab.

· Your screen should look like this:
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· We are going to set up COM address stats for each PicoBrick.  Enter in the network address of the first PicoBrick.

· Then press the [image: image19.jpg]Select]



 button.

· Select Transmit command, Receive response and Success percent.  Unselect all other options.
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· Press the [image: image21.jpg]Hide



 button.

· In the Register dropdown select the register to store the transmit command for the first PicoBrick.
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· Press the [image: image23.jpg]Add



 button.

· Your screen should now look similar to the screen shot below.  Ensure that transmit command, receive response and success percent match up with their respective registers.
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· Do the same for the other two PicoBricks.  Your screen should now look similar to this:
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· Next we will set up the COM fail register mapping.  Select the Com Fail tab.  Enter in the first PicoBrick’s network address and select the corresponding register from the Register dropdown list.  Then click the [image: image26.jpg]Add



 button.  Do the same for the other two PicoBricks.  Your screen should now look like this:
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· Next we will set up the COM disable register mapping.  Select the Com Disable tab.  Enter in the first PicoBrick’s network address and select the corresponding register from the Register dropdown list.  Then click the [image: image28.jpg]Add



 button.  Do the same for the other two PicoBricks.  Your screen should now look like this:
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· You have now mapped some basic communication stats.

Setting up Network Events: PicoBrick DOs

Network events tell your controller where and what to send or receive.  You can control whether your master unit reads, writes or probes; what address it talks to; the source and destination registers; how often an event occurs; and the type of register mode used (i.e. MSB, LSB, etc.).

· Start by creating 3 Boolean registers.  These registers will hold the values that will be written to the PicoBricks.  They reside locally because the EtherLogic needs to know what value to write to a PicoBrick over the RS485 network and its internal registers are a good place to store this information.  

· Pico1DOData

· Pico2DOData

· Pico3DOData

· Double-click on your network session.

· Click on the [image: image30.jpg]Events



 button on the bottom right corner.

· Select [image: image31.jpg]


 from the right side of the screen.

· You should now be in the Network Event window which looks like this:
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· We will start by telling the PicoBricks to turn on their DO1 registers.  So let’s name this first Event “Pico1DO1.” 

· Set the Address to that which your first PicoBrick has.  

· Set the Action to Write.

· For the Source select the first Boolean register you created.  (i.e. Pico1DOData)

· For the Destination select DO (0xxxx) and for the Index enter 1.

· Your screen should now look similar to this:
[image: image33.png]- Network Event (new) R R IR

Event | ctivation| Options |
[~ Event name: oK
Event name (optional): Cancel
sl

Delete

vent message:

Notes

Addess:  Ackion Block size:

i wie > i

Souce: e

FicolDOData ) llocal side)
Destnators Inde:

00 =] femoe ide)

[-Remte reference:
ad reme

— ©







· Select the Activation tab.  

· For testing purposes using a timer event with a time of 1 second is fine.  After entering in these values press the [image: image34.jpg]Add



 button.

· Your screen should now look like this:
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· Press OK.

· Now add events for the other two PicoBricks.  Remember to use the correct network address and source register.

· When you have finished the Network Events List window should look like this:
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At this point you can test to see if your connection is working correctly.  Do a make on your application and load it onto your controller.  After that has finished open up the debugger and locate the DOData variables that were created earlier in the dictionary.  If everything is on and connected, changing these values should cause the DO1 lights on the PicoBricks to turn on. 

Setting up Network Events: PicoBrick DIs and AIs

The process for setting up DIs and AIs is almost identical to that for setting up DOs.  The one important thing to note is that we are now reading inputs from the PicoBrick.  This means that if we want to see a value on our master controller, the PicoBrick will need to be connected to another device that produces a signal.  

· Start by creating registers to hold the values gathered from the PicoBricks

Pico1DIData (Boolean)


Pico1AIData (Integer)
Pico2DIData (Boolean)


Pico2AIData (Integer)
Pico3DIData (Boolean)


Pico3AIData (Integer)


· Then go back to your RS485 network session and bring up the network events window again.

· We will need to add in 6 more events, 3 for the DIs and 3 for the AIs.

· To set up the DIs:

· Make a new network event.

· Give the event a descriptive name.

· Select the Network Address for the first PicoBrick.

· Set the Action to Read.

· Set the Source to DI (1xxxx).

· To read DI1, set the Index to 1.

· Set the Destination to the first DIData register. (Pico1DIData)

· Select the Activation tab.

· Set the Event to Timer.

· And set the Time to 1 second.

· Click OK.
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· Repeat the process for the other two DIs.

· To set up the AIs:

· Make a new network event.

· Give the event a descriptive name.

· Select the Network Address for the first PicoBrick.

· Set the Action to Read.

· Set the Source to AI (3xxxx).

· To read DI1, set the Index to 1.

· Set the Destination to the first DIData register. (Pico1DIData)

· Select the Activation tab.

· Set the Event to Timer.

· And set the Time to 1 second.

· Click OK.
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· DIs and AIs are now configured.

Summary

You should now have a functioning RS485 network.  If it does not work, check the following:

· Ensure all the wiring is correct.  Pay close attention to the RS485 wiring.  Crossing the positive and negative leads will lead to a COM failure.

· Double-check all baud rates.  Make sure that the baud rate your network session is configured to use is the same as that which the PicoBricks are using.

· If you are attempting to read values from your PicoBricks, ensure that they are receiving a signal on their inputs. 

If you do not have the needed software, it can be downloaded from ICL’s website at www.iclinks.com.  

If the computer you are using for development does not have a serial port you will need one.  One adapter that ICL has had a very good success rate with is the Saelig model.  You can find it here: 

http://www.saelig.com/miva/merchant.mvc?Screen=PROD&Product_Code=U004&Category_Code=U
Or search www.saelig.com for: USB-COM-S USB-Serial Cable 45"
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