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ICL Application Note 
No. 00042

Using RS-485 With FreeWave SSR Radios

FreeWave SSR radios are shipped from ICL configured for RS-2332 communications.  RS-232 provides reliable point-to-point connections but does not allow for multi-drop functionality.  

For multi-drop networks, the SSR radio can be configured for RS485 with just a few changes.  This is a huge advantage when you need to connect multiple I/O expansion modules to one radio.  When compared to the cost of running cable and conduit, radios are often a much more cost-effective option. 

Configuring the Radio Software

FreeWave radios can be configured through two different methods.  One is through a text-based interface that runs as a piece of software on the radio itself.  The other is through a free Windows® Application called EZ-Config, available from FreeWave’s website (http://www.freewave.com).  Either Method works fine but we will be using EZ-Config application for this example.  (If you would prefer to use the text-based software, please see note 1 below.)

Upon launching EZ-Config you will see the main interface window.  When EZ-Config launches it defaults to a pre-defined radio configuration.  This is not necessarily the radio configuration that you will want in your radio.  The best thing to do at this point to preserve your radio’s functionality is to read your existing radio configuration off of the radio and into the EZ-Config software. 

Start by connecting the DIAG port of your SSR radio to an available serial port on your computer using a null-modem cable.  (A word of caution here: If you are using a USB to serial converter you may have trouble communicating with an SSR radio.  A true PC serial connection works best.  However, if one is not available, we recommend using the Saelig USB to serial converter as we have had very few problems with this device.  http://www.saelig.com)

Once you have connected the SSR radio to your computer and provided power to the radio, select the corresponding serial port from the COM Port drop down menu in EZ-Config.  
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With the correct COM Port selected you should now be able to read your existing radio off of the unit and into the EZ-Config software.  Pressing the “Read From Radio” button pictured below will do this job.  You may be prompted to put the radio in Setup Mode.   This can be accomplished by inserting a paperclip in the pinhole at the antenna end of the radio.
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Once your radio configuration has been read into the EZ-Config software, you will need to make a few small changes. 

· Go to the “Set Baud Rate” tab.

· Select RS485 from the RS232/485 grouping.

· Set a Turn On Delay greater than 0.  (2-3 is a good value to start with)

· Set a Turn Off Delay greater than 0.  (1 is a good value to start with)
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After you have made those adjustments you are ready to download the new settings to the radio.  Simply press the “Program Radio” button and your new settings will be programmed into the SSR radio.
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At this point the radio will have the proper software configuration for communicating via RS-485. 

Hardware Changes

A little more needs to be done after configuring the radio software.  Next we will need to set the external dipswitches for RS-485 mode.  

The dip-switches can be found on the side of the radio next to the power and communications terminals.  For RS-485 all 4 dip-switches need to be in the “ON” position, or up.  Internally this ties the Tx and Rx positives together and the Tx and Rx Negatives together.  Your positive RS-485 wire can then be connected to either positive terminal, and your negative RS-485 wire to either negative terminal.

Summary

You should now be able to use RS-485 with your SSR radio.  IF you are having communications problems, double check the baud rates for all devices in the network, as this is one of the more common causes of communications problems.  Bench testing will also help insure that your radio communications work without the added complexity of antennas, terrain, or extensive cabling.  (Do not use antennas when bench testing.  If need be, you can place a straightened piece of a paperclip in the center hole but a full antenna is too much for the bench.)

Also remember that when using ICL’s products in a RS-485 network, connect positive-to-positive and negative-to-negative.  

Notes:

1) Using the Text-Based FreeWave Software

If you are using the text-based software on the FreeWave radio, you will need a terminal emulation program like the serial terminal window found within ScadaBuilder.  Connect your computer to the SSR’s DIAG port using a null modem serial cable.  Set the baud rate of your terminal program to 19200 and press the reset button on the SSR to kick the radio over into configuration mode.  

The options you will need to change are found under menu option 1 – Set Baud Rate.  Be sure that the following options have been properly configured for RS-485 operation:

a. Option C – RS232/485 = 2

b. Option E – TurnOffDelay = 1 : TurnOnDelay  = 3

i. Note that these are approximate values to help you get started


c. The Baud Rate menu should now look similar to the one pictured below.

d. Pressing escape several times will return your radio to regular operation.
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Contact Information

Toll Free

(800) 888-1893
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