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Basic 802.15.4 Chat


Networks are all about connections, so configuring a single radio doesn’t qualify as making a network because it’s not connected to anything. You need at least two radios to make a network, so here’s what you’ll need to create your first project—a simple 802.15.4 chat session.

Parts

· 2 XBee Series 1 radios, configured with version 10E8 or later (Digi: XB24-AWI-001, DK XB24-AWI-001-ND).
· 2 XBee USB adapter boards (SFE: WRL-08687).
· Two computers, each running a serial terminal program, or one computer running two different serial terminal programs. Using two computers is less confusing, so find a buddy if you can.

Mark your radios so you can tell the difference between the first and second. 
First Radio
Start with the first radio. Use your serial terminal program and AT commands (or X-CTU if you have access) to configure this radio with the settings in Table 2-5.

Table -1. First radio setup for paired chat

	Function
	Command
	Parameter

	PAN ID
	ATID
	3001 (any address from 0 to FFFE will do)

	MY Address
	ATMY
	1

	Destination address high
	ATDH
	0 (indicates a 16-bit address)

	Destination address low
	ATDL
	2


When you’re finished, check your work by reissuing each AT command without any parameter so the radio can show you the addresses it’s using. As a final step, use the ATWR command to write the new configuration to your radio’s firmware so it’s saved for the next power-up.

Here’s what a session might look like:
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You should get an OK response after issuing each command to set parameters, and another OK response when you write the changes to firmware. If you don’t get an OK response, most likely you took more than ten seconds to issue the command and you’ve dropped out of command mode. This can happen quite frequently when you’re starting out, but you’ll get better at it as you go along. The other common mistake is not issuing the ATWR command to save your changes, then losing your configuration when the radio is powered down.

The command mode timeout can be changed to a longer value with ATCT, but it’s best to wait on doing this until you are more comfortable with the radios so you don’t set the timeout to an impossibly short value by accident.

Second Radio
Replace the first radio with the second radio you configured earlier in this chapter. Use your serial terminal program and AT commands (or X-CTU if you have access) to configure the second radio with the settings in Table 2-6.

Table -2. Second radio setup for paired chat

	Function
	Command
	Parameter

	PAN ID
	ATID
	3001 (must be the same for all radios on your network)

	MY address
	ATMY
	2

	Destination address high
	ATDH
	0

	Destination address low
	ATDL
	1


When you’ve finished configuring the radio, check your work by reissuing each AT command without any parameter so the radio can show you the addresses it’s using.

As a final step, use the ATWR command to write the new configuration to your radio’s firmware so it’s saved for the next power-up. Disconnect the XBee from the computer for now.

Two Computers

Get ready to chat. Connect your first radio via an adapter to one computer’s USB port. Launch a serial terminal application, or use the Terminal tab in X-CTU. (Make sure you select the current port and configure the terminal application for the right baud rate and other settings.) Your second radio should be connected in the same way to the second computer, which should be running its own serial terminal application.

One Computer

If you have only one computer, connect both radios to that computer’s USB ports. Then choose two different terminal windows, like Tera Term and HyperTerminal on Windows, or CoolTerm and ZTerm on Macintosh. Pick one radio’s port in one program and the other radio’s port in the other program. Pretend that your first terminal program is one computer, and that your second terminal program is another one. Keeping all this straight might make your head hurt a bit, but it’s a valid test when you can’t find a real second computer.

Chat

This is the moment you’ve been waiting for. If everything is set up properly, the text that you type in the serial terminal program on the first computer will be relayed to the second computer and appear on its serial terminal screen as well. Give it a try.

Remember that chatting will happen only when the radios are in transparent mode. If you are in command mode, type ATCN and press return, or simply wait 10 seconds for command mode to time out.

Troubleshooting

If everything works perfectly the first time around, that’s GREAT! However, experience shows that it sometimes takes a few tries to get everything right. You’ve just set up a pretty complex system.  Don’t despair if your chat doesn’t work right away. In almost every case, there’s nothing wrong with any of your hardware or even with most of your setup. It takes only one wrong parameter to throw a wrench in the works. Learning how to find that wrench and fix it is an essential skill, so here are some tips on what to try if things don’t work at first.

1. Start with the simple stuff. Make sure your radios are seated properly in the adapter boards and that all the USB cables are plugged in the way they should be.

2. Check that each radio is responding properly in the terminal window by trying to use +++ to put it into command mode. If you don’t get an OK back, check your port selection, baud rate, and the other settings until you find the reason the radio is not communicating properly.

3. If both radios are responding, use AT commands to check the settings. The most common problems are: not using the same PAN ID on both radios, not setting the destination address on each radio to the MY address number of the other radio, and not saving the settings properly.

4. If the settings all seem to be correct, check to make sure that you have the coordinator firmware on one radio and the router firmware on the other radio. You can use the ATVR command to show which firmware is in use. If you see old version, go back to X-CTU and load the proper firmware.

5. Sometimes the radios will be perfectly configured and connected but one of your radios will accidentally be talking to somebody else’s. This often happens in classroom situations, where many people are using the same PAN ID in the same room. Try using different PAN IDs for each pair.

6. Sometimes setting both radios back to factory defaults and reconfiguring them will flush out a bad setting that was left over from a previous setup, or an unrecognized typo. The ATRE command will wipe out your radio’s custom configuration and leave the firmware set cleanly to factory defaults. Follow it with the ATWR command to write those defaults to the firmware, then go back to the configuration steps and try putting in your settings again.

7. Don’t forget that Digi’s technical support is a great resource. While they needn’t be your first step, if you’re really stuck they can help you confirm that your radios are working properly at the hardware level. There are also a number of great online resources and forums you can read for ideas and where you can ask for more help.
Success!

When you DO get the chat working, this is cause for a major celebration. Dance along to “Chicken, Monkey, Duck”, sing the South Dakota state song, eat a tofu dog, or do all three at the same time.  Your very first 802.15.4 network is up and running!
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