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Using this Guide

Conventions used in this Guide

This icon indicates a step that has the potential to be troublesome.
Further information regarding items marked with this symbol can be
found in “Appendix A: Troubleshooting” on page 18.

This icon indicates a hint, or concept that is learned.

This icon indicates that a goal of the kit has been completed.

A This icon indicates a warning of the potential for confusion or danger.

Contact Information

For more information about your Digi products, or for customer service and technical support, contact
Digi International.

To Contact Digi International H Use

Digi International

World Headquarters

Mail
11001 Bren Road East
Minnetonka, MN 55343
Phone 1-866-765-9885 toll-free USA and Canada

8:00 AM - 5:00 PM (U.S. Mountain Time) 1-801-765-9885 Worldwide

Online Support http.//www.digi.com/support/eservice/login.jsp

Email rf-experts@digi.com

© 2012 Digi International, Inc.
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Introduction

Thank you for purchasing an XBee® 865/868LP Development Kit. This kit is designed to make it easy to set
up an XBee mesh network, send data from one XBee to another, and adjust the XBee settings. Before you
start working with the kit, let's cover some basics.

Goals of the Kit

As you go through the steps in this kit, you will:

1. Set up your XBee 865/868LP Development Kit.

2. Download and install X-CTU configuration software.
3. Perform a range test.

4. Establish a mesh network.

5. Configure the radios.

Requirements of the Kit

System Requirements
To install the software mentioned in this guide, you will need a PC running Microsoft Windows
2000, XP, Vista or Windows 7.

Additional Documentation
For more information about the software, APl operations, AT command modes, or the form
factor please refer to the XBee 865/868LP Product Manual available on the Digi Support website.

For more information on configuring and using the X-CTU utility, please refer to the X-CTU
Configuration & Test Utility Software User’s Guide.

© 2012 Digi International, Inc.
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Part 1. Set up your XBee 865/868LP
Development Kit

Identify Kit Components

Carefully unpack and verify the contents of your kit. Your kit should include the following:

XBee U.FL
Module (3)

XBee Interface Board (3

i W i%imﬁ i
USB Cab% Power Supply (2) Power Supply
Adapters (2)

© 2012 Digi International, Inc.
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Assemble your Development Kit
To assemble your Development Kit, perform the following steps:
1. Install the modules on the XBee Interface Boards (XBIB) by lining the pins up with the headers and
pressing the module into place.

2. Attach the dipole antennas to the modules.

3. Connect the first XBIB to your computer using a USB cable. This first device will be designated as
your base radio.

4. Connect the remaining modules and interface boards, and set them aside for now.

You are now ready to run the X-CTU software and to begin configuring your XBee Mesh Network.

You have just completed Goal #1 - setting up your
XBee 865/868LP Development Kit.

© 2012 Digi International, Inc.



Part 2: Download and Install X-CTU Software

For proper kit configuration and operation X-CTU software (version 5.15 or later) must be downloaded
and installed. A copy of X-CTU software and USB drivers will need to be installed on each computer used
in conjunction with this guide.

Installing USB Drivers

The XBee USB interface board is a "plug-and-play" device that should be detected by the PC
automatically. If you are using Windows 7 or Vista, the USB drivers should automatically install and a
notification will appear in the lower right portion of your screen indicating success or failure.

If the USB drivers fail to install, please follow the USB driver installation instructions found here:
http.//www.digi.com/support/kbase/kbaseresultdet!.jsp?id=3214.

If you are using Windows 2000 or XP, download and install the driver as per the following directions.
To install the USB driver:

1. Download the driver setup file at:
http://ftpl.digi.com/support/driver/FTDI_Windows_Driver_Setup.exe.

2. Double-click on the setup file. A window will pop up during installation and automatically close
when the process is complete.

Installing X-CTU Software

Download X-CTU at www.digi.com/xctu.

Browse to the folder to which you saved the above install file.

1.

2.

3. Double-click on the installer file and follow the X-CTU Setup Wizard.

4. When asked if you would like to check Digi's web site for firmware updates, click Yes.
5.

After the firmware updates are complete, click Close. Updates may take a few minutes, please be
patient.

6. Start X-CTU by double-clicking on the X-CTU icon on your desktop, or by selecting Start > Programs
> Digi > X-CTU.

The X-CTU software is now ready to be used.

You have just completed Goal #2 - downloading and installing
the X-CTU configuration software.

© 2012 Digi International, Inc.
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Part 3: Test Communications Link and
Establish a Mesh Network

Perform a Range Test

Before running a range test, you will need to establish a connection with the X-CTU software:

1. Double-click the X-CTU shortcut on your desktop.

2. Under the PC Settings tab, select the serial COM port associated with the development boards you
have just attached to your computer.

PC Settings ] Fange Test] Terminal] todem Eonfiguration]

Com Port Setup

158 Sedl Pt (L0 10 Baud |
Flaw Contral |[MOMNE &
Diata Bits 8 :I' |
Parity NOME V]
Stop Bits m |

Test / Query J |

Host Setup | User Com Ports ] Metwark Interface ]

— APl Reponze Timeout -

[~ Enable &F1
oo : Tirneout 1000

Bl ik

—&T command Setup 5
ASCIl Hex

Command Character [CC) i 28

Guard Time Befare [BT) 1000

Modem Flash Update
I™ Mo baud change

3. Verify that the baud rate and data settings match the internal settings of the devices:
= Baud Rate: 9600
* Flow Control: NONE
* Data Bits: 8
* Parity: NONE
e Stop Bits: 1

4. Click the Test/Query button to verify communication with the radio. A pop-up will be displayed
showing status and some basic information.

© 2012 Digi International, Inc.
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5. Apply power to the second radio using a power supply in a fixed location. This will be designated as
your remote radio.

Note: You will need to have a jumper at P8 on the loopback header on the XBIB
for the remote radio.

radio. This could cause X-CTU to stall if the jumper is populated and requests

Ensure that the P8 jumper is not bridging the two pins together on the base
A are sent to the radio.

6. Select the Range Test tab.
7. (Optional) Check the “RSSI” check box to enable Received Signal Strength Indicator.
8. Click Start to begin the range test.

PC Settings  Fange Test ] Terminal ] todem Configuration ]

Percent
100 %

Clear Stats

Advanced 3>

Test

* Loop Back

0123458789 ; <=>2RABCDEFCHI JKLMNG

Tranzmit  Receive 2 bptes

COMI0 | 9600 8-N-1 FLOW:NONE

© 2012 Digi International, Inc.

10



XBee 865/868LP Development Kit Getting Started Guide

9. Monitor the link quality by reading the Percent section on the Range Test tab. This section displays
the running percentage of good packets sent to the receiving radio and looped back to the base.

Stop

Clear Stats

o0 > oD

Advanced >>>

Test

& Lo

O -

Timeout waiting
Timeout waiting

M Receive

COM10 | 9600 &-N-1 FLOW:NONE

As your distance increases beyond the maximum range of the radios, you will
start seeing greater packet loss.

10. Click Stop to end the range test.

© 2012 Digi International, Inc.
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The Advanced tab provides you with more options. If you are running the range test with several mesh
radios acting as intermediaries, increase the Data receive timeout value to compensate for additional
latency.

About
PC Settings  Fange Test ] Terminal l tModem Configuration ]

[ T PacketDelay | | | Percent
1002
—1 Min mEes —
Clear Stats Ma msec
[~ Stopat | 100

| [ Stop on erar

<4< Hide

i~ Test : —
Data receive timeout |

& Loop Back 1000 mzec

01234567859 ;«=>?QABCDEFGHI JELMMNOC

Tranzmit  Receive J Creats Dalal |32 bytes

[COMT0 [96008-N-1 FLOW:NONE

You have just completed Goal #3 - performing a range test.

© 2012 Digi International, Inc.
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Establish a Mesh Network

After you have performed the range test using the first devices, it is time to extend your network by
adding a third device and establishing a mesh network.

1. Restart the range test.
2. Move the remote device further away from the base device until the signal is lost.

3. Assemble another module and interface board.
Note: Do not put a jumper on the J8 connector of this XBIB.
4. Connect with a power supply and place this device halfway between the base and remote radios.

The intermediate radio bridges the gap between the remote and the base and reestablishes
communication. The network "self-healed" by redirecting communications as soon as a pathway became
available. The radios are configured for broadcast mode, so they can route information and communicate
with one another automatically.

You have just completed Goal #4 - establishing a mesh
network.

© 2012 Digi International, Inc.
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Part 4: Configure the Radios

Configure Remote Modules

You can configure the XBee modules over-the-air using X-CTU. To use this feature, the base device must
be configured for API mode.

1. On your base radio, go to the Modem Configuration tab in X-CTU.
2. Click Read and the parameter types will appear in the window.

(88 [com10] X-CT
Modem Parameter Profile Remote Configuration... Versions...
PC Seltings | Range Test | Teminal Modem Configuration

~ Modem Parameter and Firmware — — Parameter View - — Profile Versions
Read | Wite ] Restore | Clear Screen Save DOl T

[~ Always Update Firmware Show Defaults Load versions...

Modem: XBEE Function Set Version
|xB8.DM v | [<BEE 865/888LP 80K RARE R
=423 Security -
i - [@ (0)EE - Encryption Enable
i B KY - AES Encryption Key
=23 Serial Interfacing
i [ (3)BD - Baud Rate

B (0) NE - Paiity

B (0) SB - Stop Bits

B (3] RO - Packetization Timeout

B (13F)FT - Flow Control Threshold

ORI HERY 0 - TRANSPARENT MODE] =~

- (0)A0 - 4PI Oplions{0 - TRANSPARENT MODE
453 1/0 Settings 1- AP MODE WITHOUT ESCAPES
i @ (1)D0-DID0/BD0 2 - API MODE WITH ESCAPES

B (0)D1-D101/8D1
B (0D2-DID2/4D2
- [@ (0)D3-DID3/AD3
- [ (0)D4-DID4
- [ (1)D5- DIDS/ASSOCIATE_INDICATOR
- [@ (0)D6 - DIOE/RTS
B N7 NIN7ATS
The APl mode setting. RF Packets received can be formatted into AP frames to be sent out
the serial port. When AP is enabled the serial data must be formatted as AP frames as
transparent mode is disabled.

-

COM10 9600 8N-1 FLOW:NONE XB8-DM Ver.8053

3. Set AP = 1 on your base radio by clicking on the AP command in the Serial Interfacing folder in the
Modem Configuration window. For more information about the different APl settings, see the API
section in the user manual.

4. Click the Write button.

5. Next, click Remote Configuration in the top left-hand corner of the X-CTU window. The Network
window will appear.

© 2012 Digi International, Inc.
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6. Click Open Com Port and Discover; a list of network nodes will appear on the screen.

| Address Mode Identifier Type Short Address Profile

There are no itemsz to show in thiz view,

Close Com Port  Discover ModeList  MNebwork Settings..,
#Nodes 3 #End Nodes 0 ' ' '

Address Mode Identifier Type Short Address Profile
13A2004074010EB Router FHE
13A200A45340 54C Router FEFE
13A20040740216 Router FFFE

By selecting a particular node from the list, you can interact with it as if it were connected to the PC
directly. Now you can Read, Write, and Restore parameters on the main X-CTU window, and those
changes will occur over the air on the remote module selected in the Network window. Close the
Network window when you have finished with remote configuration.

© 2012 Digi International, Inc.
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Change from Mesh to Point-to-Multipoint Mode

By default, your modules come configured to operate in mesh mode. If you need to work a point-to-
multipoint topology, changing your settings is simple.

1. Click on the Transmit Options (TO) command in the Networking folder in your network
parameters.

2. Change the setting from CO to 40. TO is a bitmask that controls several options including
acknowledgements and network topology. The top two bits of the TO parameter control how your
network transmits data. Mesh mode with ACKS is CO and point-to-multipoint mode is 40. For more
information, see the AT command section in the product manual.

'B8 [COM10] X-CTI
Modem Parameter Profile Remote Configuration... Versions...
PC Settings | Range Test | Teminal Modem Configuration
Modem Parameter and Firmware Parameter Yiew | - Profile Yersions
Read | Wiite | Restore | Clear Screen Save Download new

[~ &lways Update Firmware Show Defaults Load VEIsions...

Modem: XBEE Function Set Version
[xB8-DM _~| |%BEE 885/868LP 80K ~||sos3  ~|
i B (0)BH - Broadcast Hops
- [ [FINH - Network Hops
i [ (1) MR - Mesh Unicast Retries
=13 Addressing
[ [FFFF)SH - Serial Number High
B (FFFFFFFF) SL - Serial Number Low
B (0) DH - Destination &ddress High
B (FFFF) DL - Destination Address Low
B (CO)TO - Transmit Options &Y
B (NI - Node Identifier
B (82)NT - Node Discovery Back-off
B (0) NO - Node Discovery Options
B (1) CI - Cluster ID
=3 Security
B (0) EE - Encryption Enable
B Ky - AES Enciyption Key
-3 Serial Interfacing
B (3)BD - Baud Rate
B (0)NB - Parity
B1 M CR . Ctan Rite
The module's transmit options. These options are used for all transmissions [AP1 transmissions
can override this using the TxOptions field of the APl frame). 0x40 = Point to Point/Multipoint,
0x80 = Repeater/Directed-Broadcast, 0xC0 = DigiMesh. See the product manual for further
details on this command.

-

[COM10 |9600 8-N-1 FLOW:NONE XBS8-DM Ver:3059

© 2012 Digi International, Inc.
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Change Firmware Versions

These modules can be configured for an RF data rate of 80 Kbps or 10 Kbps with a simple firmware
change. Some customers prefer to send information at a lower data rate to improve their receiver
sensitivity which increases range.

1. Click on the Modem Configuration tab in X-CTU.

2. Select the modem type from the Modem drop-down box that corresponds with the RF data rate
desired, XB8-DM for the 80 Kbps version or XB8-DP for the 10 Kbps version.

DigiMesh is not available at the 10K data rate.

Modem Parameter Profile Remote Configuration... Versions...
PC Settings | Range Test| Teminal Modem Configuration

Modem Parameter and Firmware Parameter View | - Profile Versions
Read | Wiite | Restutel Clear Screen Save

Download new
[ Always Update Firmware Show Defaults Load VEISIons...

Modem: XBEE Function Set Version
XBS.DP _~| [%BEE se5/388LP 10K |53~

[%24-013 P A
X824 - ModemVID

8248 oo

XB24C ikt
XB24-DM 0 g Channel
XB24-SE etries
KB24WF
XB24-ZB

XBS-DM |
XB8-DP

XBEF

XBPOS-DP ode M
XBPOS-DM Tran
XBPOS-DP
XBP03-538 )
XBP0O3-XSC = &l Number High
mal MNumber Low
i B (0) DH - Destinatio

B (FFFF) DL - Destir

mit Optior

can override this using the TxOptions field of the AP frame). 0x40 = Point to Point/Multipoint,
0x80 = Repeater/Directed-Broadcast, 0xC0 = DigiMesh. See the product manual for further
details on this command.

COM10 9600 8-N-1 FLOW:NONE XB8-DM Ver.8059

3. The function set will auto populate with the version associated with the selected modem type.

4. Select the firmware version desired from the Version drop-down box. The default selected is the
newest version of the firmware.

5. Check the always update firmware box.
6. Click the Write button.

You have just completed Goal #5 - configuring the radios.

© 2012 Digi International, Inc.



Appendix A: Troubleshooting

Resetting the XBee 865/868LP Module

Each XBee USB Development Board has a reset button (located as shown below):

Pressing this button power cycles the module, but will not clear any changes written to the module. This
is useful if you are having issues accessing the COM port. This will also reset any parameters that were
changed but not written into memory.

Note: The remaining buttons are connected to various I/0 lines and are not
used in this kit. See the product manual for more details relating to this
functionality.

Why are the Radios no longer communicating with one another?

Network settings that can cause loss of communication include Baud Rate (BD), Parity (NB), and
Encryption Enable (EE) among others. Check to see if these parameters are set appropriately. If you are
unsure if your settings are affecting your communication, you might want to try setting your modules
back to their default settings. To do so, go to the Modem Configuration tab in X-CTU and click Restore.

© 2012 Digi International, Inc. 18



@Iasﬂ U

KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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