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1. What's the difference between Series 1 (Freescale) andrigs 2 (Ember) XBees, and how can
| tell what I've got?

The two types use different hardware, and each has a diffsetrof firmware options. You can’t use firmware intended
for one type on a module of the other type.

To tell what sort of chip you have, look on the underside ofrtiadule for the part number, which begins with either
XB24- or XBP24-.

If the part number begins with XBP24- then it’s the Pro vemsild the part number continues as XB24-A or XBP24-A
then it's a Freescale (Series 1) module that originally pbagwith 802.15.4 firmware. If the part number continues as
XB24-DM or XBP24-DM then it's a Freescale module that oraip shipped with DigiMesh 2.4 firmware. If the part
number continues as XB24-B or XBP24-B then it's an Emberi€Se?) module.

Also note: if the part number (XB[P]24...) ends with a J theuyave the international version of the chip, with a
reduced RF power output.

If you have a Freescale XBee you can load it with either the BR2 firmware or the Digimesh firmware. Looking
back at earlier posts in the forum will reveal that there usddle a further option to load Zigbee firmware. That has been
discontinued: see the knowledge base article “XBee/XBRO®-Beries 1 ZigBee Module Firmware Revision History” at
http://ww. di gi . conf support/kbase/ kbaseresul tdetl.jsp?i d=2182

Some earlier modules can’t run the Digimesh firmware. Youload it onto them, but it won’t function correctly. For
details, see the knowledge base article “Series 1 XBee / XB@ 802.15.4 and DigiMesh 2.4 Compatibility Factsheet”
athtt p: //www. di gi . coml support/kbase/ kbaseresul tdetl.jsp?i d=3150

The 802.15.4 firmware is simple to use, but it does not prokadéing capabilities. Therefore, all communication in
a network must take place directly between the sending are&ivieag node, which puts a limit on the physical size of the
network. If you're just starting out with XBees and want taypkround with them to get experience you might consider
802.15.4 to be a good starting point.

The DigiMesh firmware includes routing capabilities, buthtet moment it lacks some of the functions that are present
on 802.15.4. (Note: that comment applies to version 800&rdIs a now a newer version out, which means this FAQ
needs updating.)

If you have an Ember XBee you can load it with either ZNet 2.%Br(Zigbee) firmware. The ZB firmware is a
later development than the ZNet 2.5, and it uses versioix ®ixthe EmberZNet stack (the firmware component that
controls radio transmission), whereas the ZNet 2.5 usesoreR.5.x. Digi continue to support both versions, but fewn
development you’ll probably want to go with ZB. Both verssaallow for routing, and both versions work with a variety
of Digi sensors and other devices.

Whichever type of firmware you use (802.15.4, DigiMesh, ZRl&tor ZB), all nodes in a network must use the same
type. You can’t mix-and-match. It's also a good idea to malke shat all nodes are running the same version of the
firmware.

For a more detailed discussion on the differences betwesssEale (series 1) and Ember (series 2), try this knowledge
base article: “The Major Differences in the XBee Series 1 ttse XBee Series 2” att p: / / www. di gi . com
support/ kbase/ kbaseresul tdetl.jsp?i d=2213

2. Can | create a network with a mixture of Freescale modulesd Ember modules?

No. Sorry, but the Freescale and Ember devices are not cidrteaith each other.



3. I can set XBee parameters with AT or APl commands but after gpower cycle the settings are
lost. This doesn’t happen with X-CTU. What's wrong?

If you want settings to be preserved, you have to write themoto-volatile memory with the WR command. When you
use X-CTU’s menu options it does this for you automatically.

4. I'm trying to send a perfectly good API packet, but | get either no response or an error status.
Is this a bug?

Well, it could be a bug but it probably isn’t. If you're compog API packets by hand, it can be an error-prone process.
And if you've written a program to compose them, it's alwaygsgible that an obscure bug is still in there.

There is a program called packet-check, which is a Tcl scoptributed by johnf . It's a command line program that
lets you enter the hex codes for a packet, and then decodpadket checking for errors. You'll find the program if you
look in the pinned posts in the 802.15.4 forum.

You don’t have to use the packet-check program. If you postpicket and its response in the forum, with luck
someone will contribute a suggestion.

One thing that has bitten people in the past is that whenngritode to generate API packets, it's a bad idea to use
signed 8-bit variables to hold the packet bytes. The outcintlee appearance of spurious FF bytes in the generated
packet, and when that happens nothing works. This commeatieagarticularly to C/C++ and Java. In C or C++ you
can use 8-bit variables if you declare themuassi gned char . In Java there are no unsigned data types, so the best
solution is usually to use trehor t data type (16 bits).

5. I'm sending data between XBees in 50-byte (or whatever) cimks, and I've noticed that each
chunk is being sent as a number of small RF packets. Can | fix tisi?

The XBee will transmit a packet either when its buffer is ftlough or when a timeout value between bytes received is
exceeded. The timeout is controlled by the RO parametertasefaults to quite a low value (three character periods).
What's probably happening is that the original data stresmeing sent with occasional short pauses, and these pauses
are triggering the sending of the packet.

So experiment with higher values of the RO parameter, angvbether it helps.

6. I'm designing a circuit board for my XBee. What serial lines need to be connected? Any
other tips?

For normal use, including the setting of parameters, you me@nections only for VCC, GND, DOUT and DIN. If you
want to be able to update the firmware on the XBee while itlsistihe board, you also need RTS and DTR. For hardware
flow control you also need RTS and CTS.

The DTR line is connected to the sleep pin. It is held low tigtwaut the reprogramming process, so you could do
that with a switch on the board. Alternatively, if you will hibe using the module in sleep mode, you could tie the sleep
pin permanently to ground.

A wise precaution if you want the ability to update the firme&rto make sure you provide a reset switch or equivalent
function on the board. See question 11 for the reason.

7. I've built a circuit board for my XBee but the chip doesn’t work properly. Any ideas?

It could be any number of things, but a good place to start gherk the power supply you're using. If there’s too much
ripple on it the XBee will have problems. Maybe try a largepaeitor on the regulator input or output. | tend to usgB7
at the regulator input and 2F at the output, but your mileage may vary. The manufactsidata sheet for the regulator
will probably give you some suggested values.

8. I'm writing software to control my XBees. Is there any sampe code out there that | can use?

There aren’t many people who have posted sample code, buable@xception is ditt p: / / code. googl e. cont
p/ xbee- api / where there is a very impressive Java implementation of anté\the XBees. It covers both Series 1
and Series 2 types, and there’s quite a bit of useful gendBakX¥nformation there too.



Do you know of any other such resources? If so please tell dd’'thadd them to this FAQ.

9. At 115,200 baud, data transmission becomes unreliable. N8t can | do?

This is a problem involving the serial link, and the shortwesis to configure the host PC to use two stop bits.

There is a much longer answer, in a topic entitled “Using tiBe& at 115,200 Baud” by johnf . It was posted in the
802.15.4 forum. The long answer goes into the detail of houdlrates are derived from clock speeds. If your XBee is
connected to an ordinary PC, you probably don’t need to regdst use the short answer. If you have a more exotic
setup, or you're simply interested in the background infation, you may find the long answer useful.

In a nutshell, the problem arises because of the way UART&wdhe UART is driven by a clock signal whose
frequency is 16 times the desired baud rate. In turn, thiskcle obtained by dividing the system clock by an integral
value. If the system clock is an exact multiple of (16 timeshhud rate) then a completely accurate baud rate is obtained
and this will be the case on a PC host. If the system clock iamexact multiple, the baud rate obtained will be inaccurate
to some degree. The XBee, along with many microcontrolleudis, uses a 16MHz clock. At 115,200 baud, there is no
possible value for the integral divisor that will give a baatle close enough for reliable operation when connected to a
PC unless the two-stop-bit solution is also employed.

10. X-CTU says it can’'t communicate with my module. What can Ido?

This can happen if you've set the module into a sleep modendgtivay of waking it. Other parameter setting problems
may also be causes.
Whatever the cause, using X-CTU to reflash the firmware shaslre the module to life.

11. I want to update the firmware on my XBee but X-CTU is giving @ror messages. How can |
recover from this?

Here are a few ideas that people have in the past found helpful

1. Are you using the latest version of X-CTU? If not, downl@ad install the latest version from the Digi site.

2. Check that the version of X-CTU you're running really ig trersion you think it is (use the About... menu option).
There has been one report that after uninstalling an oldaeiswas necessary to delete the program folder and reboot
before installing the new version. Without the folder deletand the reboot the new version was installed, but the old
one was still there and was the one that ran.

3. In X-CTU go to PC Settings and make sure it's set for 9600 &MNh hardware flow control. Also make sure that
the Enable API box is NOT checked.

4. (Note: this one is a lightly edited quote from Digi Supppttook at the bottom of the RF module and see which
model you have. Then in X-CTU select the correct modem maukkdick show defaults. You should click on Download
New Versions so you have the latest firmware version for ydun®dem, and also make sure you have Update Firmware
checked.

5. If you can communicate with the module from X-CTU or froneaminal program, try issuing the ATRE command
to reset all parameters to their default values. Then if gousing a terminal or the X-CTU terminal window, issue ATWR
to save the default values to non-volatile memory. Thengaimwith the reprogramming.

6. If you get an error message from X-CTU when you click theté/biutton, then hold down the Reset switch on the
development board while you click the Write button againep¢he Reset switch down for another second, then release
it.

7. If that doesn’t do the trick, try the Write command agaiu gness the Reset switch when one of the LEDs on the
development board goes solid.

8. Still no luck? Try this suggestion from Digi:

Download and install latest X-CTU from the downloads igect
Power off your module.
Put reset to ground, or activate reset switch in your teatdh

While powered off (yes!) start the update on X-CTU and waitil it complains that a reset is needed.
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Power on your board, and after a few seconds, release reset



6. Update should start.

9. And here’s a recipe that was posted in the Zigbee Pro fonuAT P who says it has worked for him:
Using the USB board (XBIB-U-Dev rev 3), X-CTU 5.2.5.0 wifindows XP, SP3

Close X-CTU, disconnect the board

Power on the board

Open X-CTU
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On the PC-Settings tab:

e Set Baud Rate to 38400
e Select “No baud Change”

6. Click Test/Query - this will fail with the “action requid8 dialog... - close it when it comes up (do not follow the
instructions on the dialog)

7. Click “OK” to the “cannot find modem” dialog

8. On the PC-Settings tab:

e Set Baud Rate to 9600
e Un-select “No baud Change”

9. Click Test/Query - Success!

10. On Modem Configuration Tab — click “read” — Success!

10. If none of the above worked, you can either post the proltethe forum or send a support request to Digi. When
you do find a method that works for you, it would be a kindneg®if would post it to the forum for the benefit of others.

12. I think I just killed my XBee. How can | tell whether it’s re ally dead?

You could try to reprogram the firmware, using the suggestiarquestion 11 if necessary.
If you have an oscilloscope or other suitable measuringpgeant, try connecting that to the data output of the
development board while you do the reprogramming exerdibat should tell you whether the XBee is responding at all.
Or try this. Remove the XBee from the development board aed tty to reprogram something that isn’t there. Yes,
this is a serious suggestion. What you will learn is whatremessage you get from X-CTU when it receives no responses
at all. If you get the same message when the XBee is insertbe inoard, then fear the worst.

13. I want to post a question in the forum. What information should | include?

You should certainly include the firmware version that yeursing. And be warned: if your firmware is not a recent
version, you're likely to get a reply suggesting that you rgatg and try again. So if you have a problem, upgrading to see
whether it goes away is a useful step before you post.

Depending on the problem, it may also help if you give a lighaf non-default parameter settings on your module(s),
or a list of all settings if you're not sure which are diffetdrom the defaults. Using X-CTU it’s possible to generate a
.pro file giving details of all settings. Attaching that fileyour post is one way of providing the information.

And if your question concerns an API packet you're havingilie with, please post the exact packet you sent, plus
the response packet (if any).

All these details will help people to help you.



