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1. Summary 

The following program is used to evaluate the operation the operation of the BT44-191x Bluetooth module when the module is operating as a Bluetooth MASTER and in the SPP mode.  The test program is constructed to allow the slave to device to be connected to a communication program like Windows Hyperterminal and the Piconet master will be operated from this test program. Please refer to the Piconet Communication protocol document on our website for details of the Piconet operation.  The program will automatically add the required prefix and suffix to the commands and data packets to allow communication to the various devices in the piconet. It is the intent of this program to show the data flow between the Piconet MASTER and the Slave Bluetooth devices. This program is intended to be an aid to the end user to show that the two modules are operating according to the specification. This program is not intended to be integrated into an end user’s applications. 
2. Running the Test Program

To run the test program simply double click on the Piconet_test.exe program. The following screen will open:
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2.1. Connecting to the COM port

Simply select the COMport  and the baud rate  of 115200 from the drop down menu and click connect  Note the current version of the firmware will only run at this baud rate. 

  Once connected the Connect button will be grayed out and the disconnect button will be highlighted. And the data received in the lower box will be displayed
In the example below the DISPLAY HEX Data is checked. 
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2.2. Loading command file 

Click on the READ file radio button and browse to the command .txt file.  Make sure the command .txt is in the same folder as the test_pgm.exe. This file contains the pertinent commands needed to make running the program quite easy.  Make sure the Auto Add END Data is check this will add the CRLF at the end of the commands. The header, device ID, Length and suffix data are automatically added to the commands. 

(Note device ID corresponds to command packet 0x00 or Data packet 0x10)  
2.3. Command Summary 

There are really only four commands needed to make a successful connection to the Slave devices that form the Piconet. The commands needed to run the Piconet tests are: 
a) AT+ INQ ( this will find available devices in the neighborhood
b) AT+PAIR ( This command will commence the pairing process with one of the devices discovered  from the AT+INQ command
c) AT+PINRES: This command sends the PIN# of the Remote address of the device you just commence the pairing process in the previous commands 

d) AT+CONN ( This command will complete the connection process 

2.4. Beginning the discovery process 
1) Choose the command 

AT + INQ and send the command 
The following is sent 

	Prefix
	DeviceID
	Length
	Data
	Suffix
	Comments 

	55 AA         
	00
	00 08      
	41 54 2B 49 4E 51 
	0D 0A
	in HEX

	55 AA         
	00
	8      
	AT+INQ
	CR LF
	Human readable


The Module should respond with 
OK  

For each devices discovered in the piconet the two items outlined n RED ellipse:  a) Address, and b)Name, are automatically filled in.

If there are multiple entries then choose the correct BT address and Name . Make sure you choose the correct pairing.  
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2) The Next command is to pair the MASTER and SLAVE 

 The command is AT+PAIR= <BT address> .
When connecting to a particular Bluetooth slave device the information shown in the red ellipses will be required to choose the correct device. Make sure the BT address and the name match the names discovered during the INQ process. 
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3) The next command to be sent is 

AT+PINRES=<btaddr>,<PIN NUMBER of the  slave device > 
In the following example the pin # = 1111

A successful response is shown in the image below. The response with a 1 at the end of the string is indicative of a successful pairing.

Example of successful pairing:

55 AA         01             24¡¡     ¡¡\r\n+PAIR:001B350226AE,1\r\n
Caution: There is a timeout associated with this command so if there is a long delay between AT +PAIR and AT+PINRES then pairing process may fail.

This would be indicated by the following response 

Example of unsuccessful pairing:
55 AA         01             24¡¡     ¡¡\r\n+PAIR:001B350226AE,0\r\n
The data after the BT address is a 0 that is indicative that the pairing failed.  You may have to re-start the process over again. 
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4) The next command to be sent is 

AT+CONN=<btaddr>,1101 

The 1101 is a fixed number .
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The response to a successful connection would be 

55 AA       01      34¡¡   ¡¡\r\n+CONN:1232,001B350226AE,1101,0\r\n
The 1232 would then become the HANDLE of this device and is required in future communication to this particular device. Other devices in the piconet would have a different handle. 

Please enter this handle number in the box below the name. and this test program will place the HANDLE  in the appropriate location.

3. Sending Data

To send data change the Device ID to 0x10 

In this example the data is abcdefg
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And the following screen shown a hyperterminal session connected to the Slave device receiving the abcdefg.
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Command structure copied from the Piconet software description Datasheet.

4. APPENDIX 

4.1. How to Connect to  SPP Bluetooth device 

Red is from uP to Module, Blue is from Module to uP. All commands must have the header 0x55,0xAA, the command ID (0x00), and data length, Command and CRLF 

Example: 0x55,0xAA,0x00,0x<DLHB>,0x<DLLB>, AT+INQ<CR><LF>

	     55 AA  
	   00 
	 00 08  
	41 54 2B 49 4E 51 0D 0A

	Header
	Command ID
	Data Length
	Command + CR and LF ( AT+INQ<CR><LF>)


The complete data send from uP to Module are (Hex format)

55 AA 00 00 08 41 54 2B 49 4E 51 0D 0A

4.2. Bluetooth Module Discovery Inquiry
AT+INQ<CR><LF>
<CR><LF>OK<CR><LF>
Example: There is one Bluetooth devices address as 001B3502BC8B, name as ZBA-SPP

<CR><LF>+INQRESU:001B3502BC8B,ZBA-SPP<CR><LF>
if there is another Bluetooth devices address as 001B3502BC8A, name as ZBA-SPP

<CR><LF>+INQRESU:001B3502BC8A,ZBA-SPP<CR><LF>
Note the uP can cancel the discovery process at any time by send 

(AT+CANCEL<CR><LF>)

<CR><LF>OK<CR><LF>
After completion of recovery

  
<CR><LF>+INQCOMP<CR><LF>
4.3. Pair the remote Bluetooth device
 AT+PAIR=001B3502BC8B<CR><LF>

    <CR><LF>OK<CR><LF>) 

       <CR><LF> +PININD: 001B3502BC8B<CR><LF>
    AT+PINRES=001B3502BC8B,1111 <CR><LF> 

(1111 is password of the remote Bluetooth device)

<CR><LF>OK CR><LF> 
if Successfully paired 

<CR><LF> +PAIR: 001B3502BC8B,1 <CR><LF>  
4.4. Connect to SPP Bluetooth device               

 AT+CONN=001B3502BC8B,1101<CR><LF>
 <CR><LF>OK<CR><LF>

Upon successfully connected 
   <CR><LF>+CONN:1232,001B3502BC8B,1101,0<CR><LF>
Note: 1232 is handle ID. You have to use this ID to communicate with this device.

After connection, the master and slave are ready to send data.

5. Serial port data transmission flow

5.1. Transmitting Data
This example makes the assumption that the slave Bluetooth Handle ID is 0x1232

uP to Master module (red = uP to Master  and blue = Master to uP)
(HelloWorld)

55 AA 10 00 0C 12 32 48 65 6C 6C 6F 57 6F 72 6C 64
55 AA 20 00 03 12 32

Slave Bluetooth device with ID 1232 will receive (HelloWorld) 48 65 6C 6C 6F 57 6F 72 6C 64
Slave to Master: (Slave device handle ID is 0x1232)

   A (0x41)

The master module to uP 


55 AA 10 00 03  0x1232 0x41

5.2. Disconnecting serial port service 
 

AT+DISC=1232 <CR><LF> 

 

<CR><LF>OK<CR><LF> 
(<CR><LF>+CONN=1010,001B3502BC8B,1101,1<CR><LF>)
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