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SPP CONNECTION WITH A STANDARD PC
Quick Start Guide vi.5

INTRODUCTION

The Laird BT900 is a dual mode Bluetooth v4.0 module. This Quick Start Guide illustrates how to make Serial
Port Profile (SPP) connections with a standard Bluetooth-enabled PC using classic Bluetooth.

The BT900 series utilises Laird’s robust, field proven smarfBASIC programming language, specifically designed
for resource constrained environments, to control and configure the module.

REQUIREMENTS

=  DVK-BT900-Sx loaded with v9.1.2.0 or later firmware
- Firmware folder including X-Compiler (found in the Software
Downloads tab of the BT900 page)
= A PC with built-in Bluetooth OR Laird BT820 USB Bluetooth adapter
= Windows 7 or later
= smartBASIC sample applications from GitHub
= Laird UWTerminal serial program:
- Laird UW Terminal v7.0.0 (found in the Software Downloads tab of

the BT900 page)

The development board includes a USB port to provide power as well as serial communication to the BT900
via the on-board FTDI USB chip. This allows a user to quickly get started and load smarBASIC applications
into the BT900 using our terminal emulator program, UWTerminal.

SETUP PREPARATION

To prepare your setup, follow these steps:

Figure 1: BT900-SA Module

1. Plug the BT900 development board into a USB port on the Windows PC. Windows should install the
driver automatically for the FTDI USB chip. If this fails, the driver is also available from the FTDI website.

2. Locate the COM port in Windows Device Manager. The COM port number varies for different
computers (Figure 2).
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Figure 2. Device manager

3. Download the smarBasic sample applications zip file from GitHub and unzip it to a folder on your PC
(such as C:\Laird\BT900). — The best practice is to maintain the same file hierarchy as is present in the
original zip file, as most of the sample applications rely on the included lib folder.

4. Download the X-Compiler and UWTerminal from the software downloads tab of the BT900 webpage.

5. Place the X-Compiler and UWTerminal in the same smartBASIC sample application folder.
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Manual Code — S
7] SautorunS.examplesb UwTerminal v7.00
| 7] SautorunS.iBeacon.sb Temninal IBASIC] Canfig | About |
|7 SautorunS.RTC.wake.up.sb CTs@ DsRE@ DCod R RTSW DTRIV H

7] Sautorun5.5PP.UART. bridge.incoming.sh
7| SautorunS.5PP.UART bridge.outgoing.sh
7] Sautorun5.VSP.UART. bridge.incoming.sh

Figure 3: smartBASIC sample application folder

6. Open UWTerminal with the COM port number found in Step 2, at the BT900 default settings of
115200 bps 8-N-1.

UwTerminal v7.00 = = | B |

Terminal | BASIC Config | About |

Ok Cancel | Guit

If wou just want to
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Figure 4. UWTerminal configuration page

7. Type AT | 3 and press Enter to confirm the module is accessible. This mode allows basic configuration,
as well as loading and running smarBASIC applications.

UwTerminal v7.00

Teminal | BASIC | Config | About |
CTS@ DSR4 OCOM RH4R RTSV DTR|V BREAK| LocalEcho|v Li

Figure 5: BT900 firmware version

8. Check the Windows Device Manager to determine whether or not the PC is equipped with Bluetooth.
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Figure 6. Windows Device Manager displays Bluetooth devices

9. Plug in the BT820 if the computer is not equipped with Bluetooth.
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Figure 7: Computer is BT equipped

LOADING A SAMPLE SMARTBASIC APPLICATION

Compiling and Downloading

As smarBASIC is designed for resource constrained environment it is necessary to compile the applications
into a form the module can understand. To ease setup time, UWTerminal provides an easy one-click solution
to loading sample applications described below;

1. Right click within the UWTerminal window and select XCompile + Load.

Terminal | BASIC | Config| About |
CTS@ DSRE DCO@F R RTSV DTRV BREAK [ LocalEcho [V

at+dir

XCompile

XCompile + Load
XCompile + Load + Run
Lockup Selected ErrorCode
Loopback (Rx-=Tx)

Figure 8: Compile and download inside UWTerminal
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2. Select $autorun$.SPP.UART.bridge.incoming.sb from the sample applications folder downloaded

previously.
Lockjr: [ || BTH00_Gitlab -] cF B~
= MName B Date modified Type it
< . )
- lib 02/06/201515:08  File folder
Fecent Places X =
Manual Code 14/05/201509:17  Filefolder
3 ] SautorunS.example.sb 14/05/20150015  SB File
i Desktop || SautorunS.iBeacon.sh 14/05/201502:15  SE File
— 7| SauterunS.RTC.wake.up.sh 14/05/201502:15  SB File
=l Sautorun3.SPP.UART.bridge.incomin...  03/06/201511:42 5B File
Libraries || SauterunS.5PP.UART bridge.outgoing... 03/06/201511:41  SE File
‘ L 7] SautorunS.VSP.UART bridgeincomin...  02/06/201509:07  SBE File
o’ 7| SauterunS VSP.UART bridge.outgoing... 03/06/201508:02  SB File
CDT_D”‘E' || gitattributes 14/05/201509:15  GITATTRIBUTE..
Li || .gitignore 14/05/201509:15  GITIGMORE File
d || adscan.advert.display.sb 14/05/201509:15  SB File
Metwark o . )
adv.minimum.aop.to.advertise.sb 14/05/201509:15  SB File a2

4 1

3
File name: |$autolun$.SPP.UAHT.hridge. incoming. b j Open |

Files of type: | j Cancel

Figure 9: Select $autorun$.SPP.UART. bridge.incomingsb

3. Click Open. The smarBASIC application is now compiled and downloaded to the module (Figure 10).

Note: The application on the module is renamed fautorun$

UwTerminal v7.00 = e ]

Teminal | B4SIC | Config | Abaut |
CTS@ DSRE@ DCOM A RTSW DTR[V BREAK[ LocalEcho[v LineMode¥ Clear| ClosePort

[COM225:115200,N,8, 1 Jfer} T 0113 [Rx 1786

Figure 10: Compiled and downloaded application

Launching the Application

Now that the module has been loaded, the application needs to be started and an SPP port needs to be
opened on the module.

Running the application can be achieved by typing at+run “$autorun$” and pressing enter (see Figure 11).
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UwTerminal v7.00

Teminal | BASIC | Config | About |
CTS@ DSRE DCDME R RTSV DTRV BREAK[

o6 jautorund
oo

ar+run "§autoruni”

Laird ETS00

Figure 11. Launched SPP application

The sample application automatically initiates discoverability for a limited time, 120 seconds.

The pairing steps must be performed while the device is discoverable. If the device notifies the user that it is
no longer discoverable and pairing has not been completed, the user must restart discoverability by
performing one of the following:

= Enter setdiscoverable 1 0 and press enter.

= Restart the module via checking and un-checking the BREAK tick box in UWTerminal and restarting the
application, detailed in step 1.

PAIRING WITH A COMPUTER

To engage in communication with a PC over SPP, the PC and the BT900 must be paired first. Your computer
must install the drivers for two ports called “Standard Serial over Bluetooth link”.

Pairing from a PC

Note: The following example was performed using Windows 8 with a BT820 USB Bluetooth dongle
operated by a Windows Bluetooth stack.

In order to pair with the BT900 from the PC, follow these steps:

1. With the application running, type spp open on the module and press Enter.
2. Type setpairable 7 on the module and press Enter.
3. Access Devices and Printers from the start menu.
4. Click Add a device (Figure 12).
58 Devices and Printers
T &3« Control Panel ltems » Devices and Printers
Add a device Add a printer
4 Devices (2)
CSRES510 | WINGTEST
A10
Figure 12: Device and Printers window
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5. Select Laird BT900.

Choose a device or printer to add to this PC

Select a device
Select a device

Laird BT900
) Unknown

Figure 13: Select BT900

6. Onthe BT900, type y and press Enter to accept the pairing request.

[ UnTeminal /700 . (i (=] e

Teminal | BASIC | Config | About |
CT5@ DSR@ DCD@ FI@ RTSK DTR[Y BREAK| LocalEcholv LineMode[¥ Clear|ClosePort

4

'n' to decline - and press Enter

[COMB:115200,M,8.1]{cr} Tx [12 Rx 163

Figure 74. Enter ‘y’ to accept pairing request

If you opened a SPP port on the BT900 prior to pairing, your computer recognises the BT900 as a
device with the Serial Port Profile and installs drivers for two Bluetooth serial ports, one for incoming
connections and one for outgoing connections. If not:

a. In the Devices and Printers window, right-click Laird BT900 and click Properties.
b. From the Services tab, select the Serial port (SPP) ‘Serial Port’ checkbox.
c. Click Apply and then OK. See Figure 15.

The Bluetooth serial ports are then installed automatically.

General | Hardware | Services | Bluetooth

This Blustooth device offers the following
service, select the check box.

Bluetooth Services
| Seral port (SPP) "Senial Part’

Figure 15: Installing Bluetooth Serial Port Drivers

7. Expand Ports in the Device Manager. Two newly-added serial ports appear.
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4 Y3 Ports (COM & LPT)
'? Communications Port (COM1)
3 Printer Port (LPT1)
f? Standard Serial over Bluetooth link (COM4)
"? Standard Serial over Bluetooth link (COM3)

> = Print queues
/o

Figure 16: Ports in Device Manager

One of the ports is for an incoming SPP connection and the other one is for an outgoing SPP
connection.

8. Access Devices and Printers and right-click Laird BT900 and select the Hardware tab.

9. The displayed COM port number is the outgoing SPP COM port. As an example, in the figure below,
SPP COM4 is the outgoing SPP COM port. Bluetooth serial ports vary from computer to computer.

Services | Bluetooth

iﬂ Laird BTS00

Device Functions:

Name Type

€ Laird BTS00
'? Standard Serial over Bluetooth link (COM4) Ports (COM ...

Figure 17: COM port number
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Pairing From the BT900

Note: The following example was performed using Windows 8 with a BT820 USB Bluetooth dongle
operated by a Windows Bluetooth stack.

In order to pair with a Bluetooth device from the BT900, follow these steps:

1. Ensure that the PC Bluetooth/BT820 is discoverable.

3] Bluetooth Settings
Options | COM Ports | Hardware

Discovery
[V]iAllow Bluetooth devices to find this PC:

i, Bluetooth devices will see the name of this PC.

Figure 18: Device is discoverable

2. Press the development board’s reset button to reset the BT900.

Issue at | 3. The module returns the module firmware version. This ensures that the SPP application is
not running.

Issue at+btd* to erase the bonding table.

Issue spp to launch the SPP smarBASIC application.

Enter setpairable 1, on the module and press enter.

Issue at+bti to trigger a Bluetooth inquiry scan for the PC.

w

No vk

HONGLROWGVZN

WINSBTEST

Figure 19: Issue at+bti

The PC Bluetooth address is retrieved. This address is unique for every Bluetooth device.

8. Append the Bluetooth address to the pairing command at+btw. Note the space between the
command and the Bluetooth address. This command is shown in Figure 20.

9. On the BT900, enter y to confirm the pairing request.

0016A406ACD4

e 'y' to pair and 'n' to decline - and press Enter

—-— Pair: | 0016R406RCDY

Figure 20: Enter y to confirm pairing
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You may need to confirm the pairing on the PC as well. The PC then automatically completes the
pairing and the two Bluetooth serial ports are installed. If not:

In the Devices and Printers window, right-click “Laird BT900” and click properties.
Go to the “Services” tab and click the checkbox next to “Serial port (SPP) ‘Serial Port'”. (Figure 21)

| General I Hardware | Services | Blueioo‘th|

This Bluetooth device offers the following
service, select the check bow.

Bluetooth Services
Serial port (SPP) “Serial Port’

Figure 21: Installing Bluetooth Serial Port Drivers

SPP CONNECTION
Making an Outgoing SPP Connection from PC

UwTerminal, the Terminal Emulator from Laird can be used to make an outgoing SPP connection. It is used in
this example. To make an outgoing SPP connection from the PC to the BT900, follow these steps:

1. If you didn't open an SPP port before on the BT900, or if your device has been reset since the pairing
was completed, enter spp open and press enter.

2. Access Devices and Printers and right-click Laird BT900 and select the Hardware tab.

3. The displayed COM port number is the outgoing SPP COM port. This COM port is used in UwTerminal
to make the outgoing SPP connection. (Figure 22)

] Laird BT900 Prop

| General | Hardware |Senrices I Blueioothl

Laird BTS00
-
Device Functions: P
Name ‘/‘,fpﬂ

3 Standard Serial over Bluetooth link (COM105)  Ports (COM .

Figure 22: Outgoing SPP COM port number

4. Open another instance of UwTerminal, go to the Config tab and select the COM port seen in the
previous step.
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UwTerminal v7.00

Teminal | BasiC Config | about |

Ok Cancel | Quit

* Comport COM|105 ~| [ Poll for port
® Tep Suet Baudiate[115200 ~

Line Terminator Parity|None -

« CR .

 LF Stop Bits|1 -

 CRLF Data Bits[g  +|

'
b Handshaking [CTS/RTS  ~

Figure 23: Selecting COM port

5. Press OK. The PC makes an outgoing connection to the BT900. The BT900 accepts the SPP connection.

UwTerminal v7.00

Teminal | BASIC | Config| About |
CTS® DSR4 DCO@ A RTSV DTRV BREAN

S5PF Connect:

Figure 24: SPP connection accepted

The CTS signal is asserted in the PC’s UwTerminal window indicating a successful connection.

Right-click for pop-up menu for more options.

[COMI105:115200,M,8 1 ){cr}

Figure 25: Successful outgoing SPP connection from PC

Making an Outgoing SPP Connection from the BT900
To make an outgoing SPP connection from the BT900, follow these steps:

1. In earlier steps you have seen two “Standard Serial over Bluetooth link” COM ports in the Device
Manager. The first one is most likely used for outgoing connections so we use the second one for the
PC to listen for SPP connections. Open another instance of UwTerminal, go to the Config tab and
select this COM port.
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UwTerminal «7.00

- e S—

Teminal | BASIC | Config | About |
CTS@ DSF@ DCO@ R RTS[V DTR[V BREAK

Right-click for pop-up menu for more

[CONM106:115200,M,.8 1 cr}

Figure 26: Opened incoming SPP COM port

2. On the BT900, append the PC Bluetooth address to the SPP command atd. Note the space between
the command and the Bluetooth address. Local Echo is enabled to show the command syntax.

UnTerminal v7.00 ===

Teminal | BASIC | Conig | About |
CTs@ DSAE@ DCo@ RI@ RTSV DTR[Y BREAK| LocalEcho [V LineMode/ ™ Clear|ClosePort

[COMB:115200,N,8,1 {cr} Tx 170 Rx 958

Figure 27: Appended PC Bluetooth address

The CTS signal in the PC's UwTerminal window is asserted when the PC accepts the SPP connection
from the BT900.

UwTermin °

" Terminal l ] Eonfig] About ]
Fid@ DCOW R4 RTSV DTR[V BREA

Right-click for pop-up menu for more

[COMIL06:115200,M,8 1) {cr}

Figure 28: SPP Connection accepted
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Sending and Receiving Serial Data

Once the BT900 is in a connection the application automatically enters Bridge mode. Any data sent to the
BT900's serial port (Data sent from UwTerminal for example) is sent over the SPP connection to the device on
the other end, and vice versa.

To send and receive serial data, follow these steps:

1. On the UWTerminal, unselect the LocalEcho and LineMode checkboxes (Figure 29).

| ocalEcho [ LineMode|

Figure 29: LocalEcho and LineMode checkboxes

Anything typed on the BT900 serial port is sent to the PC Bluetooth serial port as serial data. The
BT900 is sending serial data.

|CTS®# DSR4 DCOM FI@ RTSV C
Open [COM5S:115200
Data sent Ffrom BT7HEJ

Figure 30: Data sent from the BT900

Anything typed on the PC Bluetooth serial port is sent to the BT900 as serial data. The BT900 is
receiving serial data.

UwTerminal v7.00

Teminal | BASIC | Canfig | 4bout |
CTs4 DSR4 CCode R RTS| DTR[V B

Data =sent from PC|

Figure 31. Data received by BT900
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Switching between Command and Bridge mode
To switch to command mode so you can issue the commands specified for this application (see
$autorun$.SPP.UART.bridge.incoming.sb) follow these steps:

1. In UwTerminal untick DTR, and tick it again within 500 milliseconds. The terminal returns “OK>"
indicating that you can send commands to be parsed in the application.

Note:  While in command mode, if the BT900 receives any data via SPP, this data is not printed
through the serial port (to UwTerminal) until the application is in bridge mode again.

2. To switch back to bridge mode, issue the command ato OR bridge in UwTerminal.

Dropping the SPP Connection

In order to drop the SPP connection, you can either close the Bluetooth serial port on the PC or disconnect
from the BT900. The following example shows how to disconnect from the module side.

To disconnect the SPP connection from the module side, follow these steps:

1. Switch to command mode as described above.
The BT900 responds with “OK>" to indicate the switch is successful.

2. Type ath and press Enter to drop the SPP connection OR untick DTR and leave it unticked for at least
500 milliseconds.

To show the command syntax, LocalEcho is enabled temporarily.

UwTerminal v7.00 _

Teminal | BaSIC | Config | Atout |
CTSM DSA@ DCOM R RTSW DIR[ BREAK[ LocalEcho [ LineM

Spp Disconnect

Figure 32: Disconnecting the SPP connection from the module side
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ADDITIONAL DOCUMENTATION AND RESOURCES

Laird offers a variety of documentation and ancillary information to support our customers through the initial
evaluation process and ultimately into mass production. The following documentation is available from the
Laird support site:

= BT900 - Firmware User Guide

= BT900 - Hardware Integration Guide (HIG)
= DVK-BT900 - User Guide

= DVK-BT900 - Schematics

For any additional questions or queries, or to receive local technical support for this Development Kit or for
the BT900 module series, use the Laird Embedded Wireless Solutions Support Center:
http://ews-support.lairdtech.com
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