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1. Introduction

This Quick Start Guide provides step-by-step instruction on:

- Preparing two Zigbee nodes based on XBee Zigbee radio modules, CB-1 peripheral
boards and MINI-MAX/51 single board computers

- Upgrading Xbee firmware to the latest version

- Setting up wireless links between the two nodes.
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Figure 1

2. XBee/XBee-PRO OEM Radio Module Basics

The XBee and XBeePRO OEM Radio Modules are manufactured by Maxstream. These modules
meet IEEE 802.15.4 standards and support wireless sensor networks. The modules operate
within the ISM 2.4 GHz frequency band and are pin-for-pin compatible with each other.

Xbee Specifications:

* Indoor/Urban: up to 100 feet (30 meters)

» Outdoor line-of-sight: up to 300 feet (100 meters)
* Transmit Power: 1 mW (0 dBm)

* Receiver Sensitivity: -92 dBm

XBee-PRO Specifications:

* Indoor/Urban: up to 300 feet (100 meters)

* Qutdoor line-of-sight: up to 1 mile (1500 meters)
* Transmit Power: 100 mW (20 dBm) EIRP

* Receiver Sensitivity: -100 dBm

RF Data Rate: 250,000 bps
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3. Software setup

3.1) Download and install the latest release of the 8051 Development System from
http://www.bipom.com/8051dev.php

Development software components include Micro-IDE, Micro C Compiler, Simulator and
Debugger. Serial Number is 1 for DEMO version.

3.2) Download and install the FREE X-CTU utility from http://www.maxstream.net/
For example, http:/ftp1.digi.com/support/utilities/40002637 A.exe

4. Hardware setup

4.1) Required Components

» 2 pieces of OEM RF Modules (any combination of XBee & XBee-PRO Modules)

2 pieces of CB-1 peripheral boards

+ 2 pieces of MINI-MAX/51 single board computers

2 pieces of special NULL-modem cables to configure the nodes using the X-CTU utility

Please read http://www.bipom.com/hyperterminal.php for more details.

+ 2 pieces of 6VDC Adapters
» 2 PC with serial ports (One PC with two serial ports can be used for testing)

4.2) Install JP4 and JP6 jumpers on both CB-1 boards.

4.3) Install XBee/XBeePRO modules to both CB-1 boards.

4.4) Plug the CB-1 boards into Expansion connectors of MINI-MAX/51 boards.

4.5) Connect a special serial cable between COM1 serial port of first PC and first MINI-MAX/51.

4.6) Connect a special serial cable between COM1 serial port of second PC and second MINI-
MAX/51 board. If the setup is based on a PC with two serial ports, then COM2 can be connected
to the second MINI-MAX/51.

4.7) Power both MINI-MAX/51 boards from 6VDC adapters.
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5. Firmware setup

5.1) Download the 8051 firmware project that includes HEX file from
http://www.bipom.com/support/Xbee.zip.

The 8051 development system provides the same project under
C:\bipom\devtools\MicroC\Examples\8051\medium\cb1\Xbee folder.

5.2) Unzip Xbee.zip to any folder on the hard drive; for example, C:\Xbee
5.3) Run Micro-IDE and open cb1xbee.prj project

5.4) Press “Download” icon button to download the pre-compiled firmware (cb1xbee.hex)
to both MINI-MAX/51 boards.

If you face any problems downloading the firmware, please visit
http://www.bipom.com/mm51c2 faqg.php for more information.

6. How does a PC communicate with an XBee/XBeePRO module on CB-1 board ?

The XBee/XBee-PRO OEM Radio Modules interface to a host device through a logic-level
(CMOS/TTL) asynchronous serial port. Through its serial port, the module can communicate with
any logic and voltage compatible UART. CB-1 peripheral board provides an SC161S762 IC that
has an SPI bus interface to UART. The 8051 micro-controller on the MINI-MAX/51 board
communicates with the SC161S762 via SPI of Expansion connector. MINI-MAX/51 provides a
standard RS232 port to connect to a PC. Figure 2 shows the details of the interface.

IEEE &02.15.4

11?-&-'
R=232 : 4 himi-Mda SR iZB-1 UART
]J_V ] ] é

*Bee

Figure 2.
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7. Configure an XBee/XBeePRO module on CB-1 board

7.1) Run the X-CTU utility. Select Communications Port ( COM1) and click the Test/Query button.

FC Settings l Fange Test ] Terminal] Maodern Eunfiguratinn]

Com Part Setup

Select Com Part

Bluetooth Communications Po.. [COME] Baud 9E00 -
Bluetooth Communications Po.. [COR3I

Communications Pork [COR1] NONE -
Communications Port [COM2) Flow Cantral
Drata Bits m
Parity MOME -

Stop Bitz 1 -
| Test / Queny |
H e I i i
A Com test / Query Modem
1 Comrunication with modern. 0K
kodem wpe = =BF24
[l Modem firmware version = 1045
A
Cc
G Rty ak.

Guard Time After [4T] 1000

toderm Flazh Update
[ Mo baud change

If the hardware setup is built correctly, it will display “Communication with modem..OK”

Page 5



7.2) Go To Modem Configuration and click the Read Button ( the radio modules are referred to
as Modem ):

1= X-CTU [COM1]
PC Settings] R ange Test] Temminal Modem Configuration

kMaoderm Parameters and Firmware Parameter View Prafile Werziohs

Read | Write | Restore | Clear Screen Save Tammiaes rem
[ Always update firmwane Show Defaults Load VEIHIENS. .
todem: =BEE Function Set Wersion
|<BP24 =| |<BEE PRO 802.15.4 > |1ws v
=13 Networking & 5 ecurity .

B [CICH - Channel

B (3332 1D - PaM 1D

B (0] DH - Destination Address High
B (0] DL - Destination Addrezs Low
B (0] by - 16-bit Source Address

B (134200] 5H - Serial Mumber High
B [4005B466] 5L - Serial Mumnber Low
B [0 FRF - %Eee Retries

B (0] RM - Bandom Delay Slots

B (0] MM - AT Mode

B (19 MT - Hode Discover Time

B (0] CE - Coordinator Enable

B [1FFE|5C - Scan Channels

B (415D - Scan Duration

B (0141 - End Device Association
B (0] 42 - Coordinator Aszociation
B (0] &l - Aszzociation Indication

B (0] EE - AE5 Enciyption Enable
B kv - AES Encryption Key

Read parameterz..0OF.

lIEA

Car1 3600 5-M-1 FLOW:NOMNE +BP24 Yer1045

Page 6



7.3) Edit the following critical parameters:

Channel C

PAN ID 3332

Destination Address High 0
Destination Address Low 0
16-bit Source Address 0

Uncheck “Always update firmware” and click the Write Button:

2T X-CTU [COM1] [Z][@[z |
PC Settings] R ange Test] Temminal Modem Configuration l

kMaoderm Parameters and Firmware Parameter View Prafile Werziohs

Read | Write | Restore | Clear Screen Save Tammiaes rem
[ Always update firmwane Show Defaults Load VEIHIENS. .
todem: =BEE Function Set Wersion
|<BP24 =| |<BEE PRO 802.15.4 > |1ws v
=13 Networking & 5 ecurity .

B [CICH - Channel
B (3332 1D - PaM 1D
B (0] DH - Destination Address High
B (0] DL - Destination Addrezs Low
B (0] by - 16-bit Source Address
B 5H - Serial Humber High
B 5L - Serial Mumber Low
B [0 FRF - %Eee Retries
B (0] RM - Bandom Delay Slots
B (0] MM - AT Mode
B (19 MT - Hode Discover Time
B (0] CE - Coordinator Enable
B [1FFE|5C - Scan Channels
B (415D - Scan Duration
B (0141 - End Device Association
B (0] 42 - Coordinator Aszociation
B &l - Association |ndication
B (0] EE - AE5 Enciyption Enable
B kv - AES Encryption Key v
Getting modern type.... OF,
b odermn's firmwware not updated

Setting AT parameters..OF,
"frite Parameters.. . Complete

Car1 3600 5-M-1 FLOW:NOMNE +BP24 Yer1044
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7.4) Please check the version. If the newest version is present under a pull-down list, it is
possible to update a modem firmware. Select the necessary version, check “Always update
firmware”, and click the Write button:

25 X-CTU [COM1] FoX
PLC Settings ] Fange Test ] Teminal Madem Canfiguration
Modemn Parameters and Firmmware Farameter Yfiew Profile Wersions

Fead | Wirite | Restore | Clear Screen Save Daslass] e

v Always update firmware Show Defaults Load HEISIANS. .
b odem: =BEE Function Set Wersion
|<BP24 = |<BEE PRO B0215.4 | oes +)
Sl | Metworking & Security A

B [CICH - Channel
B (333210 - PamM 1D
B (0] DH - Destination Address High
B (01 DL - Destination Addrezs Low
B (0] b5 - 16-bit Source Address
B 5H - Serial Mumber High
B 5L - Serial Mumber Low
B [0 RF - %Eee Retries
B (0] RN - Bandom Delay Slots
B (0] kb - AL Mode
B (191 MT - Hode Dizcover Time
B (0] CE - Coordinator Enable
B [1FFE15C - Scan Channels
B (4150 - Scan Duration
B (0141 - End Device Association
B (0] 42 - Coordinator Aszociation
B &l - Association |ndication
B (0] EE - AES Enciyption Enable
B kv - AES Encryption ey
Getting modem twpe.. OFK
Frograrmmming maodem... Ok

Setting AT parameters. . Ok,
wiite Parameters... Complete

|£

Car1 9600 8-M-1 FLOW-NOME *BP24 “Wer10b4

IMPORTANT NOTE1: Be careful when updating the modem firmware. If the board loses link or
power during this procedure, the firmware will be corrupted and the modem will not respond
anymore. To repair the modem, it will be necessary to connect an XBee/XBeePRO module to a
PC’s COM port using a special RS232 converter. TXD, RXD, RTS, DTR lines should be
connected properly.

IMPORTANT NOTE2: X-CTU utility does not work reliably with some USB-to-Serial COM port

adapters. Therefore, in some cases it will be impossible to upgrade the modem’s firmware.
Configuration will work in any case.
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8. Establish Radio connection between 2 nodes

If the two nodes are configured properly, the radio connection will be established automatically.

Run two sessions of X-CTU and go to Terminal. Try to type any messages on two terminal
windows.

Echo will appear on the opposite window through the radio link:

H‘E‘I *= X-CTU [COM2]

FC Settings | Range Test  Teminal | Modem Configuation | PC Settings | Range Test  Teminal | Madem Configuration |
Line Status | Aszert ] Lire Status Agert
oozt e fper Close | Aszemble| Clear | Show Cloze | Assemble| Clear | Show
k] DTRT |RTST [Bresk] | ComPort| Packet | Screen| Hes CTS DTRT [RTST [Breskl | ComPort| Packet | Screen| Hex
HelTo, I am the 1st setup - [HeTTo, I am the Ist setup -
Hi, I am the 2nd setup |H1, I am the 2nd setup
COk1 9600 8-N-1 FLOW:NONE R 23 bytes COk2 9600 8-M-1 FLOW:NOME Fi=: 26 bytes

More information about Xbee/XBeePRO modules and the X-CTU utility can be obtained
from www.maxstream.net site:

http://ftp1.digi.com/support/documentation/xctumanual a.doc
http://ftip1.digi.com/support/documentation/manual xb oem-ri-modules 802.15.4 v1.xAx.pdf
http://ftp1.digi.com/support/documentation/quickstartquide xbee oem developmentkit.pdf

MaxStream and Digi are registered trademarks of Digi International.
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