Setting up the Xbee Radios for the
RSeries-Open Control

The setup for the Xbee radio can seem a little difficult if you are not familiar with how the radios are
configured. While working on the controller and receiver set, | kept having issues with the controller
board talking to the radios. Paul had posted a profile that he and Michael had used with their XBee's
that | tried to just slap on mine without really looking at it. Unfortunately, our radios are of slightly
different versions and the profile caused my Xbee to brick and become unresponsive. That being said,
the profiles had provided the information required to setup the Xbee network.

Setting up the Xbee’s can be done in 5 fairly easy steps.

1. Install X-CTU or Moltosenso Iron (Cross-Platform)
a. X-CTU is available from Digi here:
(http://www.digi.com/support/productdetail ?pid=3352)
b. Moltosenso Iron is available here:
(http://www.moltosenso.com/client/fe/browser.php?pc=/client/fe/download.php)
2. Install FTDI drivers (if required)
a. Located on the same page as the X-CTU software under drivers.
3. Query the XBee for the Modem Type, Firmware, and Serial Number
a. Most of this information is on a label at the bottom of the Xbee, but this will save it in
the X-CTU application for later use.
4. Flash the Controller Board Xbee as Coordinator AP (settings below)
5. Flash the Receiver Board Xbee as Router AP (settings below)

I’'m not going to write anything regarding how to install the X-CTU or the Moltosenso Iron products used
to configure your Xbee’s. Needless to say, install the software as is recommended for your type of
computer.

When starting out, take both of the Xbee’s and turn them pin side up. We need to get some

information from the stickers on the bottom.
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http://www.digi.com/support/productdetail?pid=3352
http://www.moltosenso.com/client/fe/browser.php?pc=/client/fe/download.php

The first line starting with XBP is the model number of your XBee (Good to have).
The second line is not needed.

The Third Line contains the Source High Address (Needed)

The Fourth Line contains the Source Low Address (Needed)

We really care about the third and fourth lines. Drop these values into a text file. We need to update
both the Controller and Receiver Arduino scripts with this information.

| also labeled my Xbee’s with a Sharpie so | would now which was TX (transmitter) and RX (receiver) in
case | removed them both from the boards for any reason. Say like | was doing documentation!
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At this point, take the Xbee you intend to attach to your R-Series Controller
Board and carefully insert it into the Xbee USB adapter. I’'m using one from
Adafruit seen to the right.

Start the X-CTU application, by default it puts an icon on the Windows desktop. It will identify ports on
your system that it can use.
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About
PC Settings l Range Test] Terminal] Modem Configuration]

Com Port Setup -
Select Com Port

Intel(R) Active Management Technology - SOL (COM  Baud |m vl‘
USB' Serial Port CUM? ﬂ ‘

Flow Control |NONE v

Data Bits |8 ___]' ‘
Parity |NDNE ___I' ‘
Stop Bits |1 v |

Test / Query I

Host Setup ] User Com Parts | Network Interface |

A fresh from the factory (Digi) Xbee will use the following settings:

e Baud: 9600
e Flow Control: NONE
e DataBits: 8



e Parity: NONE
e StopBits: 1

Highlight the appropriate COM port (mine is 7 in the picture), and select the ‘Test / Query’ button.
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Com test / Query Modem

Communication with modem..0K
Modem type = XBP24BZ7
tModem firmware version = 238C

Serial Number = 1342004098762D

Retry oK
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If you’ve done everything correctly you should receive a response similar to the one above. The modem
type should be similar to the one you wrote down from the sticker. The modem type returned here is
good to write down EXACTLY as it is. If you have a ‘bricked’ Xbee you will need this info to recover it.

You can see that the serial number is a (B8 (comy x-cTU ol e |
combination of the source high and Modem Parameter Profile Remote Configuration... Versions...
source low addresses we got from the PC Settings | Range Test | Teminal Modem Configuration |
sticker i~ Modem Parameter and Firmware Parameter Yiew | — Profile Versions
) | Read I : | Restore | Clear Screen Save Download new
[ Alwaylpdate Fimware Show Defaults Load YEINIONS..:

Now Select the Modem Configuration
tab and then Select the ‘Read’ button.

Function Set Version

';J

This will read the installed firmware and

configuration settings from the Xbee. Select the Read button after
successfully querying the Xbee.

The default ‘Function Set’ installed on

Xbee’s from Digi or DigiKey is some version of the AT command set. We need to update the Function
Set to an ‘AP’ version set. We also need to set this Xbee as a ‘Coordinator’. Note: there should only be
one ‘Coordinator’ in your Xbee network. | don’t know if it makes a difference whether it is on the Rx
side or the Tx side. | just chose Tx for this case.

Once you've ‘READ’ your Xbee, the Modem, Function Set, and Version should be populated. If you have
an older version of Xbee, you might want to consider Selecting the Download new Versions button and
getting the latest firmware for your modem. It may take awhile for it to download but it can make your
Xbee more stable.
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Modem Parameter Profile Remote Configuration... Versions...

PC Settings | Range Test | Terminal Modem Configuration I
i~ Modem Parameter and Firmware — -~ Parameter View—  Profile —— — Versions —
. Read I ‘write I Restore I Clear Screen Save Download it
[ Always Update Fimware | Show Defaults| || Load || VErSions..
' Modem: XBEE-PRO  Function Set Version |
|xBP248Z7 v | |ZIGBEE COORDINATOR AP ~||2ec ~]

The function set is critical and
should be set to this.

Both the Modem and Version
may differ.

Change networking settings
R-Series Controller

COM7 | 8N-1 FLOW:NONE XBP24BZ7

"
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If you do decide to get the newest versions, you will want to select ‘Always Update Firmware’, change
the ‘Function Set’ to ‘ZIGBEE COORDINATOR API’ and press the ‘Write’ button. Don’t bother with trying
to apply any additional settings as they will be wiped out by the new version.

It may take up to a minute for the Xbee’s firmware to be fully updated. After the firmware finishes
updating and the Xbee has reset. Press the ‘Read’ button again to get the new settings that are
available with the firmware release. The software doesn’t automatically update this so make doubly

sure you do. You can brick your Xbee if you try to push the AT command set settings with AP command
set installed. (Yes, | did this...)



B Nhem;ozlgrsgsms N— Okay, at this point you should have your Xbee
- {7FFF]gc.écan il running the ZIGBEE COORDINATOR API function
- [@ (3)SD - Scan Duration set.

----- B (0)Z5 - ZigBee Stack Prafile

_____ E ﬁ;]afés;;g%;m::ung PAN D In the middle pane of X-CTU we need to start

- [ (BF14) 01 - Operating 16-bit PAN ID changing the settings. UNCHECK the ‘Always

""" E m]NCEH N?ﬁ:,;::'g?g::::;g Chidren Update Firmware’ checkbox at this time.
-3 Addressing

- [ (7D3342) 5H - Serial Number High

- [@ (40987630) 5L - Serial Number Low

- B (0)MY - 16-bit Network Address

‘‘‘‘‘ B (7D3342) DH - Destination Address High

- [ (40987620) DL - Destination Address Low

- @ NI - Node Identifier

----- B (1E) NH - Maximum Hops

- [ (0)BH - Broadcast Radius

----- B (FF) &R - Many-to-One Route Broadcast Time

. | (30000) DD - Device Type |dentifier

. [l (3C)NT - Node Discovery Backoff

‘‘‘‘‘ B (0)NO - Node Discavery Options

. B (FF) NP - Maximum Number of 4P| Transmission Bytes
(=423 RF Interfacing

- [l (41PL - Power Level

- @ (1) PM - Power Mode

- | (12) PP - Power at PL4

23 Security

- @ (0) EE - Encryption Enable

----- B (0)ED - Encryption Options

The items that are in BLUE to the left are the ones
that are different than the default for my
firmware. They may change depending on your
firmware. The table below is what you definitely
need for this to work.

Field  Description |

ID This is the PAN (personal area network)
ID. It should be unique. So just insert
something that you can remember. For
this doc | used 123456789. You should
make yours unique.

DH Destination Address High; insert the
third line value from the sticker of the
Receiver here. Mine is 00132200, the

R-Series Controller Settings

% E EZEZ?E:LOE,% e software converts this to 7D33A2. This
E1E3 SeiilIntefating SR probably isn’t required BUT, by setting
- [ (4)BD - Baud Rate the DH and DL, you will ensure only your
“““ B (ONB - Party Xbee’s talk to each other.
. E {10{ ;E’:S:DDD7BEI§nfiguralion DL Destination Address Low; insert the
.... B (0) DB - DIOB Configuration fourth line from the sticker of the
[ (2)AP - API Enable Receiver here.
H_éigﬂﬁigfpl L NI Recommended; You can set a name for
B (20) SP - Cyclic Sleep Period this Xbee, like COORDINATOR.
- [ (1)5N - Number of Cyclec Sleep Peiods PL Make sure this is set to 4-Highest
i ﬂlg ;TISEQ?A.DD/DIOD Configuration PM Set to ‘1 - BOOST MODE ENABLED’
- @ (0)D1 - AD1/DI01 Configuration BD Set to ‘4 — 19200’ *This is why the
4 E S Arduino would not talk to the radio
B D4 DI04 Configuraion AP Set to ‘2’ API Enabled with Escaping

- @ D5 - DI0S/4ssoc Configuration
----- B PO-DIDT0/PWMO Configuration
- [ (0)P1-DI011 Configuration

_____ & (0] F2- DIO12 Corfiguiation The fields in the table above are what | would

. | (1FFF) PR - Pull-up Resistor Enable recommend to do at a minimum for the

%} dto do at for th
E {gg;ﬁ?g;'f;bﬁﬂ';k L Coordinator Xbee. Once these are changed to the
-] 140 Sampling correct settings press the ‘WRITE’ button.

(-] Diagnostic Commands
If you want to re-read this board, you will have to
change the Baud rate to 19200 on the X-CTU software settings. | recommend doing this to verify that



the settings have actually been applied properly. Once you’ve satisfactorily verified the settings remove
this Xbee and insert it into the R-Series Controller board.

Insert the Xbee destined for the Receiver Board. Go through the same steps as before, make sure you
change the BAUD rate back to 9600. Query the Xbee, and download the latest firmware. It probably
won't find anything new if you purchased these at the same time from the same distributor so this step
is really optional.

Press the ‘Read’ button.
Now apply the following:
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BB [COM7] X-CTU =

Modem Parameter Profile Remote Configuration... Versions...

PC Settingsl Range Testl Terminal Modem Configuration I

B Modem Parameter and Firmware — — Parameter View— — Profile —— ~ Versions —

| Read | Wiite | Restore |:‘ Clear Screen Save Download hew
[ Biwaps Update Fimware | Show Defaults | _Load VErsions...

' Modem: XBEE-PRO Function Set Version
|xBP24827  v| |ZIGBEE ROUTER &Pl x| f23c |

f

The function set is critical and
should be set to this.

Both the Modem and Version
may differ.

fhange networking settings

R-Series Receiver Board

COM7  [192008-N-1 FLOW:NONE XBP24BZ7




Change the Function Set to ‘ZIGBEE ROUTER AP/I’, then check the ‘Always Update Firmware’. Once the
firmware had been updated, Uncheck the ‘Always Update Firmware’ before proceeding. Remember to

=43 Networking

- @ (123456789) D - PAN ID

. @ (7FFF) 5C - Scan Channels

- [@ (4) 5D - Scan Duration

. @ (0125 - ZigBee Stack Profile

- [@ (FF)NJ - Node Join Time

- @ (0)NW - Network Watchdog Timeout
- [l (1)J¥ - Channel Verification

- @ (1)JN - Join Notification

- [@ (0) OP - Operating PAN 1D

- [@ (FFFF) Ol - Operating 16-bit PAN D
- @ (0] CH - Operating Channel

- [@ [CINC - Number of Remaining Children

223 Addressing

- [l (7D3342) SH - Serial Number High

- @ (4098762D) 5L - Serial Number Low

- [@ (FFFE) MY - 16-bit Network Address

- [@ (7D3342) DH - Destination Address High

- @ (40987630 DL - Destination &ddress Low

- [ [ROUTER]) NI - Node Identifier

- @ (1EJNH - Mazimum Hops

- [@ (0)BH - Broadcast Radius

- [ (FF) &R - Many-to-One Route Broadcast Time
. @ (30000) DD - Device Type Identifier

- @ (3CINT - Node Discovery Backoff

. @ [0)NO - Node Discovery Options

- [@ (FF) NP - Maximum Number of AP1 Transmission Bytes

=43 RF Interfacing

- @ (41 PL - Power Level
- @ (1)PM - Power Mode
- @ [12) PP - Power at PL4

=423 Security

- @ (0)EE - Encryption Enable
- @ (0)ED - Encryption Options
. @ KY - Encryption Key

-3 Serial Interfacing

- @ (4)BD - Baud Rate

- @ [0) NE - Parity

- @ (0) SB - Stap Bits

.. @ (1)D7 - DIO7 Configuration
- [ (0) DE - DIDG Configuration
- [ (2) 5P - &Pl Enable

- @ (0040 - AP Dutput Mode

=23 Sleep Modes

- [l (0)SM - Sleep Mode

. @ (115N - Number of Cyclic Sleep Periods
- @ (0150 - Sleep Options

h [20] 5P - Cyclic Sleep Period

- [@ (7D33) 5T - Time before Sleep

=423 1/0 Settings

.. @ (1)D0 - 4D0/DI00 Configuration
h (0) D1 - AD1/DI0T Configuration
- [ (0) D2 - AD2/DI02 Configuration
. @ (0)D3 - AD3/DI03 Configuration
- [@ D4 - DI04 Configuration

- @ D5 - DIOS/dssoc Configuration
. @ PO -DI010 Configuration

- @ (0)P1 - DIO11 Configuration

- B (0) P2 - DIO12 Configuration

. @ (1FFF) PR - Pull-up Resistor Enable
. @ [0)LT - Associate LED Blink Time

I

- [ (28) AP - RSSI P Timer
0.7 1N Qarmnlina

R-Series Receiver Settings

‘Read’ the new settings available with the firmware
before proceeding.

Okay, at this point you should have your Xbee
running the ZIGBEE ROUTER API function set.

In the middle pane of X-CTU we need to start
changing the settings. UNCHECK the ‘Always
Update Firmware’ checkbox at this time.

The items that are in BLUE to the left are the ones
that are different than the default for my firmware.
They will need to be changed on yours as well.

Field  Description |

ID This is the PAN (personal area network)
ID. It should be unique. So just insert
something that you can remember. For
this doc | used 123456789. You should
make yours unique.

SD Set to 4; default works, but 4 gives you
some extra time.
DH Destination Address High; insert the

third line value from the sticker of the
Receiver here. Mine is 0013a200, the
software converts this to 7D33A2. This
probably isn’t required BUT, by setting
the DH and DL, you will ensure only your
Xbee’s talk to each other.

DL Destination Address Low; insert the
fourth line from the sticker of the
Receiver here. Mine is 40987630.
*These are the numbers from the

controller.

NI Recommended; You can set a name for
this Xbee, like ROUTER.

PL Make sure this is set to 4-Highest

PM Set to ‘1 - BOOST MODE ENABLED’

BD Set to ‘4 — 19200’ *This is why the
Arduino would not talk to the radio

AP Set to ‘2’ APl Enabled with Escaping

The fields in the table above are what | would



recommend to do at a minimum for the Router Xbee. Once these are changed to the correct settings
press the ‘WRITE’ button. Change your Baud Rate to 19200 in the X-CTU software and ‘Read’ the
firmware to verify you have the appropriate settings. Some settings show up in the firmware but aren’t
really available, meaning they won’t ‘Stick” when you apply. I've tried to make sure that they were not
included in the table above.

Carefully remove the Xbee from the programming socket and insert it into your R-Series Receiver board.

Changing the Arduino Sketch

In the Controller Sketch: (I’'m using Controller v043):
e Use the search function for ‘Address’

There should be a line that looks like this:
XBeeAddress64 addr64 = XBeeAddress64(0x0013a200, 0x4098762d); // Destination (Receiver) address

Change the highlighted addresses to the information we got off the sticker on the Receiver Xbee.

Save your work! Upload to your Controller Arduino.

In the Receiver Sketch (I’'m using Receiver_v027):
e Use the search function for ‘address’

There should be a line that looks like this:
XBeeAddress64 addr64 = XBeeAddress64(0x0013a200, 0x405e0b99); // Destination (Controller) address

Change the highlighted addresses to the information we got off the sticker on the Controller Xbee.

Save your work! Upload to your Receiver Arduino.

Now give your Arduino’s some power and do the snoopy dance as you watch them all connect!



