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	 The XBee-PRO RS-232 RF Modem is a typical base station that communicates different types of sensors to a computer, it has the ability to send commands and receive signals from sensors to output them onto the computer screen very easily. This application note is intended to help the user in the process of installing base station XBee-PRO RS-232 on a computer, viewing and editing the appropriate parameters to accommodate the application the base station is intended to, it will also help explain the functions of the X-CTU software utility. Each function will be discussed in detail allowing a better understanding of the program and how it can be used.
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Introduction to the base station:

The XBee-PRO RS-232 RF Modem is a ZigBee/IEEE 802.15.4 compliant solution that has RS-232 interfacing built-in to its design. Out-of-box, the modem is equipped to sustain excellent range (2-3x the range of standard ZigBee modems) and requires no additional configuration for immediate RF communications. The modem transfers a standard asynchronous serial data stream between two or more devices. Simply feed data into one modem, then the data is sent out the other end of the wireless link. Its built-in RS-232 interface allows for rapid integration into existing data systems. It is also very convenient to other sensors because it uses the most common technologies, such as a USB port to connect to the computer, Network compatible with other ZigBee/802.15.4 devices.

Here are some of the main networking features of the device:

· 128-bit Encryption 

· Point-to-point, point-to-multipoint and peer-to-peer topologies supported

· 13 direct sequence channels, each with over 65,000 unique network addresses available

· Self-routing/Self-healing mesh networking

· 2.4 GHz frequency band

· Manufactured under ISO 9001:2000 registered standards

XBee-PRO. The XBee-PRO Module includes the MC9S08GT60 micro-controller and MC13193 RF chip. The XBee-PRO Module also contains a switch that switches the antenna between RF transmit and receive modes; however, after the switch is a Low Noise Amplifier (LNA) for Receive Mode and a Power Amplifier (PA) for Transmit Mode. 

The XBee-PRO Module also contains: 

· An analog switch that can switch the MC9S08GT60 A/D reference from the 2 volt regulated output of the MC13193 and a pin on the XBee-PRO module. 

· A digital potentiometer that is used to adjust the power output of the PA. 

Both the XBee-PRO RF Modem and host (PC) settings can be viewed and adjusted using Max-

Stream's proprietary X-CTU Software

Here we explain how to configure the basestation from the X-CTU

Modes of Operation:

[image: image4.emf]The XBee-PRO RF has 5 main modes of operation, they represents the stage at which the device is at, each one of these modes is there to serve a purpose and  can be adjusted to what suites the user. 
Sleep Mode: Sleep Modes enable the RF modem to enter states of low-power consumption when not in use. This is to help maintain a longer battery life and save power.

Command Mode: To modify or read RF Modem parameters, the modem must first enter into Command Mode – a state in which incoming characters are interpreted as commands.

Networking Modes: Before transmitting data over-the-air, the RF modem will first undergo CCA (Clear Channel Assessment). If the CCA fails, the packet will not be transmitted. This mode consists of two main branches:

· Transmit mode: to transmit commands to the sensors to get a reading 

· Receive mode : actually receiving the readings from the sensors to be able to interpret and output the results.

Idle Mode: this is the mode where the device is not performing any tasks, instead it is basically the transition mode in between any two of the previous modes, so the which switching between sleep mode and transmit mode, the device has to go back to the ideal stage before it moves to the transmit mode.

Programming the RF Modem:

To enter command mode: Send the 3-character command sequence “+++” and observe guard times before and after the command characters. When a command is sent to the RF modem, the modem will parse and execute the command. Upon successful execution of a command, the modem returns an “OK” message.

If execution of a command results in an error, the modem returns an “ERROR” message.

Any RF modem will accept a packet that contains a broadcast address. When configured to operate

in Broadcast Mode, receiving modems do not send ACKs (Acknowledgements) and transmitting RF

modems do not automatically re-send packets as is the case in Unicast Mode.

To send a broadcast packet to all modems regardless of 16-bit or 64-bit addressing, set destination

addresses of all the modems as shown below.

Sample Configuration (All modems in the network):

• DL (Destination Low Address) = 0x0000FFFF

• DH (Destination High Address) = 0x00000000

The X-CTU program provides a direct interface to the wireless base station required to communicate with the PS1 wireless pressure sensor. When the program is launched, the default tab selected is the “PC Settings” tab. The PC Settings tab is broken down into three basic areas: The COM port setup, the Host Setup, and the User Com ports.

The PC settings tab allows the user to select a COM port and configure the selected COM port settings when accessing the port.

The Test / Query button is used to test the selected COM port and PC settings. And the Host Setup tab allows the user to configure how the X-CTU program is to interface with a radio’s firmware. This includes determining whether API or AT command mode will be used to access the module’s firmware as well as the proper command mode character and sequence. By default, the Host Settings are as follows:

API mode: not enabled (Not checked)

Command mode Character: + (ACSII) 2B (Hex).

Before Guard Time: 1000 (1 Sec)

After Guard Time: 1000 (1 Sec)

The range test tab is designed to verify the range of the radio link by sending a user specified data packet and verifying the response packet is the same, within the time specified.
The Terminal tab contains an area that allows typed information to be sent to the base station for processing, and it has three basic functions:

· Terminal emulator

· Ability to send and receive predefined data pacts (Assemble packet)

· Ability to View and or Type in Hex and ASCII formats

The Modem configuration tab has four basic functions:

· Provide a Graphical User Interface with a radio’s firmware

· Read and Write firmware to the radio’s microcontroller

· Download updated firmware files from either the web or from a compressed file

· Saving or loading a modem profile

In the Modem configuration tab, click to the “ Read” button and observe the information returned about the connected base station.

There are six setting that must always have specific values in order to communicate with a wireless pressure sensor. these settings have already been factory programmed with the following hexadecimal values:

	MY
	16-bit Source Address 
	0x0000

	MM
	MAC Mode
	0x02

	CE 
	Coordinator Enable
	0x01

	ST
	Time Before Sleep
	 0x0064

	SP
	Cyclic Sleep Period
	 0x03E8

	AP
	API Enable
	0x01

	BD
	Interface Data Rate
	0x06


The destination Address of the base station corresponds to the Source Address of the sensor that is to be communicated with and should be set to a hexadecimal value that corresponds to the last four digits of the serial number of the pressure sensor. This is the DL “destination Address Low in the Network and Security Window by entering these digits of the serial number of the sensor the program is now all set and ready to go and start sending or receiving input from the sensors.
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The commands in the X-CTU modem configurations tab are self explanatory, and they are usually pre-set to a default values by the factory per sensor, so that the user doesn’t have to adjust or change any of the current setting, he still has the ability to, in the appendix we have a full list of commands that give the user more freedom with the program. After following these basic steps you base station is installed and ready to use.
Note: it is recommended that the user hits the  “ Download new versions” button the first time he connects the devices because of new additions to the program or new devices that haven’t yet been configured to the X-CTU database. 
Conclusion:
The XBee-PRO RS-232 RF Modem is a very powerful simple to use device, it is a flexible sensing agent with very few limitations, it is easy to install and compatible with most sensors, the interface “X-CTU” which the device uses is very flexible to user demands and has the ability to adjust very easily. adding different sensors to be read by the modem only takes a few steps which manly involve entering the last four digits of the serial number of the sensor and using the default settings.

Appendix:
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