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Introduction
This documents how a customer may develop code for the XBEE and XBeePro products using source code and tools provided by Freescale and Maxstream. Programming skills are not required until the software is customized to meet particular needs.
Hardware Requirements
· 2 MaxStream Development Boards (XBIB-R-DEV or XBIB-U-DEV)

· 2 Series 1 XBEE radios (XB24-AxI-001 or  XBP24-AxI-001), mixed and matched.  Software works on all radios and all radios are over-the-air compatible.
· 2 USB or Serial cables for connection to PC

· 2 DC power supplies (only necessary if using the XBDEV-R)
· P&E Microsystems USB HCS08/HCS12 Multilink (if doing new code development with a debugger)
Software Requirements
· BeeKit_xbee_setup is Maxstream software that augments the Freescale codebases available with BeeKit by adding XBEE specific code to the BeeKit installation site. Please note that if non-default directories are used for software installation, then both BeeKit and BeeKit_xbee_setup must point to the same location.

· BeeKit Version 1.1.1.0, which is Freescale proprietary software that includes:
1. SMAC source code
2. 802.15.4 source code and libraries
3. BeeStack source code and libraries (Freescale's ZigBee implementation)
4. Application templates and sample applications
5. A GUI for generating solutions that can be imported into CodeWarrior

· CodeWarrior, which is a Freescale IDE used to edit and build code for HCS08 microcontrollers

· X-X-CTU, which is a MaxStream configuration and test utility that can be used to run code on the XBEE processor

· .NET Framework 2.0, which is a Microsoft product needed to run the Freescale BeeKit software

· Windows software with latest updates is required for running the .NET Framework 2.0.

1. If using XP, Service Pack 2 is required.

2. If using 2000, service pack 3 or later is required.

3. Windows Server 2003 may also be used.

· Windows Installer 3.1 v2, which is also required to run .NET Framework 2.0.
The following dependencies apply among the software components listed above:

BeeKit_xbee_setup requires BeeKit and X-X-CTU. X-X-CTU requires the USB driver for emulating a COM port on USB. BeeKit requires .NET Framework 2.0 (v2), which requires Windows Installer 3.1 and possible windows updates.

Code Development Procedures
This section describes the code development process from installation to execution.

Software Installation

Microsoft .NET framework 2.0

To install Microsoft .NET framework 2.0, follow this procedure:
1. Open the Control Panel and double click on “Add or Remove Programs”

2. Check in the list of currently installed programs for Microsoft .NET Framework 2.0

3. If Microsoft .NET Framework 2.0 is not installed, it can be downloaded from:

http://www.microsoft.com/downloads/details.aspx?familyid=0856eacb-4362-4b0d-8edd-aab15c5e04f5&displaylang=en
4. Click the “Download” button to start the download.

5. If prompted to download Windows installer 3.1 and/or a Windows update (e.g. XP service pack 2), follow those instructions, which are required before the .NET download can be completed.

6. Completing this installation may require a reboot. Once the installation is complete and the PC has been rebooted, open the Control Panel and double click on Add or Remove Programs. Verify the installed program exists in the list of currently installed programs.

Freescale BeeKit version 1.1.1.0
To install Freescale BeeKit, version 1.1.1.0, follow this procedure:

1. The Freescale BeeKit can be found at

http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=BEEKIT_WIRELESS_CONNECTIVITY_TOOLKIT#Protocol_Stacks
2. Click the Downloads tab and then click the Download button for BeeKitWireless Connectivity Toolkit.

3. Clicking the Download button will open a login screen. Select the “Register Now” button to create a Freescale account.

4. After registering, Freescale will send an email confirmation.

5. Once the confirmation email is received, return to the above URL, click Downloads tab and then click the Download button for BeeKitWireless Connectivity ToolKit again.

6. Login using your account user name and password as received from Freescale.

7. After login, fill out the form as requested and press Submit

8. Download and extract the contents of the Freescale BeeKit.

9. Run the “BeeKitSetup.exe” file in the BeeKitInstallPackage folder to install the BeeKit.

Code Warrior
To install CodeWarrior follow this procedure:
1. CodeWarrrior can be found at:
http://www.freescale.com/webapp/sps/site/prod_summary.jsp?code=CWS-H08-STDED-CX
2. Click the Downloads tab and then click the Download button for CodeWarrior Development Studio for Freescale HC(S)08/RS08 Microcontrollers

3. Fill out the form as requested and press Submit to download CodeWarrior (CW08_v5_1.exe).

4. Obtain a temporary license or use an existing permanent one.

Support of XBEE through BeeKit
To install all files needed to support XBEE through BeeKit, install         BeeKit_xbee_setup as follows
1. Download BeeKit_xb_installer.zip from the Maxstream, Inc. website.
2. Open the downloaded zip file and go to the Release directory.

3. Double click on setup.exe and follow the menu items to complete the installation.

BeeKit Instructions

After setup is run to install the files needed to run the code on XBEE and XBeePro, create software to be imported into CodeWarrior as follows:
1. Invoke Freescale BeeKit from the Start menu or from an icon, if available.

2. Select the codebase from the file menu. The codebase that was selected on the last run of BeeKit is selected by default on subsequent runs.

3. Create new project

4. Ensure that Code Base Version V02.00 is selected, and change it, if required.

5. Select template specific to the stack being used.
a. For BeeStack, select the Beestack template.
b. For 802.15.4, select the MacDemo6 template.

c. For SMAC, select the SmacWu template.

6. Select a particular project template.
a. For BeeStack, this can be Coord, Router, or EndDevice.
b. For 802.15.4, this can be Coord or Device.

c. For SMAC, the only option is WirelessUart.

7. Use your own Solution Name and Location where you want the project to be saved.

8. In the Solution Explorer, right click on the solution name you entered and select Add Project.
a. For BeeStack, select one of the other project types among Coord, Router and EndDevice.  Optionally, create all three projects in the same way.
b. For 802.15.4, optionally create either Coord or Device, depending on which project was selected the first time.

c. For SMAC, only one project type exists and this step doesn’t apply.

9. Right click on the solution name in the Solution explorer again and select export solution. Then select the project(s) to be exported and click on OK.

CodeWarrior Instructions
After the solution and its associated projects are exported from BeeKit, they may be imported into CodeWarrior for building and running. This step optionally includes modifying the code for specific customer needs as necessary. Code modifications are beyond the scope of this document. However, some guidelines are provided at the end of this document. If no code is being modified, do the following with the XBEE or XBeePro radio attached to a com port on the PC:

1. Connect the radio to the PC via a USB or RS-232 cable with the XBEE or XBeePro radio plugged into the interface board.

2. Invoke CodeWarrior IDE from the start menu.

3. Close the Startup window and the tip of the day window, if displayed.

4. Select Import Project from the File menu.

5. Browse to find the location where BeeKit installed the project to be installed. Note that the project is one directory deeper than the solution.

6. Provide the project file with the same name as the imported (.xml) file, but give the project file a .mcp extension.

7. Click on the Make icon (4th from the left in the project window.) After the build is completed, X-CTU will be invoked automatically.

X-X-CTU Instructions

Having built the code for XBEE and having invoked X-CTU, which happened automatically after the Make, do the following:

1. On the PC Settings tab, select 38400 baud rate. Then select the Com port to which the XBEE interface board was previously connected.
2. On the modem configuration tab, in the Modem drop down box, select XB24.

3. In the Function Set and Version drop down boxes, select the software that you just created. The six possible function sets that can be created with BeeKit_xbee_setup are as follows:

· WIRELESS UART DEMONSTRATION (for SMAC)

· 802.15.4 DEMO6 COORDINATOR (for standalone MAC)

· 802.15.4 DEMO6 END DEVICE (for standalone MAC)

· BEESTACK WIRELESS UART COORDINATOR (for the Freescale ZigBee stack)

· BEESTACK WIRELESS UART ROUTER (for the Freescale ZigBee stack)

· BEESTACK WIRELESS UART END DEVICE (for the Freescale ZigBee stack)

4. Check Always update firmware and click on the Write button.

5. When a box pops up requiring action, follow its instructions by pressing the reset switch on the XBEE interface board. This should successfully load the software to the XBEE or XBeePro card.

6. Switch X-CTU to the terminal tab and press the reset switch on the development board. (The reason you don't see much action is explained in the last section. However, you should see evidence that software is running.)

7. You will need to close X-CTU to regain access to CodeWarrior.

Software Modification Guidelines
The projects created through BeeKit export both source code and libraries.  The source code can be modified, but not the libraries.  All MaxStream provided code and much of the Freescale provided code is available as source code.  This software is provided in library format only:
· ZigBee stack

· 802.15.4 MAC layer

This code is provided as source code:

· 802.15.4 PHY layer

· All platform dependent code

· The complete SMAC stack

· Utilities

· Applications

· All Maxstream provided code

Other than customer specific requirements, there is one thing that needs to be addressed to create working applications from the BeeKit on XBEE and XBeePro. All BeeKit applications depend on the push buttons, but the push buttons are not mapped to the correct XBEE port pins to allow them to generate interrupts to the application. Without working push buttons, the applications don't get properly initialized and data transfers cannot occur.
This problem may be fixed in one of two ways:

1. Read and debounce the push buttons as regular port pins rather than using the KBI mechanism expected in the Freescale code.

2. Use keystrokes rather than the push buttons to implement the push button functions.

Either solution requires application code development, which is not provided with BeeKit_xbee_setup.

Finally, if code is to be developed on XBEE or XBeePro beyond that provided with BeeKit_xbee_setup, the P&E Microcomputer USB Multilink adapter can be used for debugging.  However, if this is done, the MaxStream bootloader will be overwritten and prevent future software updates through X-CTU.

Using the debugger requires overwriting the MaxStream bootloader in the XBEE module and changing the vector table back to its default location.

For BeeStack, simply replace the MC1319X_XBEE.prm with the original (V01.00) BeeStack.prm and ensure that it is selected in the linker properties. No other software changes are required to run the code on the debugger.
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Technical Support:    	


    Live Chat: � HYPERLINK "http://www.maxstream.net" ��www.maxstream.net� 


    E-mail: � HYPERLINK "mailto:rf-xperts@maxstream.net" ��rf-xperts@maxstream.net�  


    Phone: (801) 765-9885	
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