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Abstract 
Bluetooth has become the standard technology for external 
interfacing to laptop PCs and mobile devices. This paper describes a 
number of ways to implement serial data communication using the 
roving networks and Bluetooth devices. 
Keywords: Bluetooth, microcontroller. 
 

Introduction 

The aim of this project is to make a generic bluetooth card 
which could be used to transmit data from one device to 
another.  The module should be capable of taking in Digital as 
well as Analog input, packetise the data and send it across the 
available Bluetooth connection. The block diagram of the 
system is as follows in fig 1 

 
 

Figure1: Block diagram of System-I 
 
Theory of Bluetooth 
 
Bluetooth wireless technology is becoming a popular standard 
in the communication arena & it is one of the fastest growing 
fields in the wireless technologies. It is convenient easy to use 

& has a bandwidth to meet most of today’s demands for 
mobile & personal communication. 
A Bluetooth technology handles the wireless part of the 
communication channel; it transmits & receives data 
wirelessly between these devices. It delivers the received data 
and receives the data to be transmitted to & from a host 
system through a host controller interface (HCI).The most 
popular host controller interface today is either a UART or a 
USB. Here, I   will only focus on the UART interface; it can 
be easily show how a Bluetooth Module can be integrated on 
to a host system through a UART connection and provide the 
designer an optimal solution for Bluetooth enabled systems. 
Here, I will show two examples of hardware interface between 
Bluetooth wireless technology & UART. One example shows 
an interface between a Bluetooth module & a PC via UART, 
and the other example shows an interface between a Bluetooth 
module and a microcontroller via UART. 
I have used WT32 Bluetooth module. 
 

Principle of Operation of the System 

 

Bluetooth is a technology for short-range (~10-100 m) 
wireless communication. It works by providing automatic, 
seamless connectivity between devices by forming ad-hoc 
networks. It operates at the international license free band 
(ISM Band) of 2.4 GHz. This standard (defined by Bluetooth 
SIG www.bluetooth.org) enables devices to, without user 
intervention, connect to each other and form networks (called 
Pico-nets) to provide services to users. The Bluetooth protocol 
consists of 5 basic layers: 

• Radio Layer: This layer handles the RF 
communication. 

• Baseband Layer: This controls the radio layer, 
provides Frequency Hop Sequences and low level 
encryption. 
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• Link Manager Protocol (LMP): Provides the 
functions of piconet management, link configuration 
and security. 

• Host Controller Interface: This is needed for 
communication between LMP and the higher layers 
if they (higher layers) are present on a different chip. 

• L2CAP: This provides the network layer functions to 
applications and higher protocols. E.g. Segmentation 
and Reassembly of packets, etc. 

Detailed Design 

• Our aim here is to put together a Bluetooth module 
which can be interfaced with any device to provide 
Bluetooth connectivity. Since this is primarily meant 
for large scale usage, the device should be compact 
and cost effective. We have partitioned the system as 
follows : 

 

Figure2: Block diagram of System-II  

• The main idea behind the design is a microcontroller to 
run the L2CAP layer and using a commercial Bluetooth 
Module for the lower layers. A detailed description of the 
blocks are as follows:- 

• Serial Interface (RS232 port): This part consists of a 
standard RS232 port and the driver required. This enables 
the microcontroller to communicate with the device. 

• Analog Interface: This is an optional part which would 
enable direct analog signals to be given to the 
microcontroller. 

• Microcontroller: This is the central part of the 
implementation. It provides the functionality of the 
L2CAP     layer of the Bluetooth stack and enables 
Multiplexing of protocols, segmentation and reassembly 
of packets from input to output. 

Block Diagram 

Block diagram of microcontroller consists of transducers, 
LCD display, Bluetooth module, host computer, internet. 
The dia. is shown in above figure. 

 

 

 

Figure3: Block diagram of microcontroller 
 

• The microcontroller directly receives an analog signal 
from each of the transducers which are assigned their own 
separate input ports. These ports are configured to direct 
the signal into the analog-to-digital converter. From there 
the digital signal is transmitted to the Bluetooth module, 
which is an   independent circuit from the microcontroller 
but is controlled by it through ASCII commands. Through 
the Bluetooth module, connection with the host computer 
is established and then information is transmitted over the 
wireless channel. The host computer, which is Bluetooth 
enabled, receives the information through an onboard 
application which transmits the data over TCP/IP. The 



International Journal of Engineering, Applied and Management Sciences Paradigms, Vol. 02, Issue 01, April 2013 
ISSN (Online): 2320-6608 
www.ijeam.com 
 

IJEAM 
www.ijeam.com 

17 

 

data can then be accessed by any computer with available 
internet access. 

 

                  Figure 4: Core Bluetooth protocol groups 

• By using Bluetooth technology, the choice for what can 
be classified a host computer for this device is broadened 
multiple times over. Theoretically any device that is 
Bluetooth enabled can be used as a host computer. This 
includes cells phones, PDAs , laptops even devices such 
as Bluetooth headsets. The only limiting factor is that 
depending on the application, the host device might not 
have sufficient processing power or display capabilities. 
 
 

 

                                        

 

Figure 5: Interface between Bluetooth Module & a PC 
 

 
 
 

 

Figure 6: Interface between a Bluetooth Module & a 
Microcontroller 

 

Scopes 

By using Bluetooth technology, the choice for what can be 
classified a host computer for this device is broadened 
multiple times over. Theoretically any device that is Bluetooth 
enabled can be used as a host computer. This includes cells 
phones, PDAs, laptops even devices such as Bluetooth 
headsets. The only limiting factor is that depending on the 
application, the host device might not have sufficient 
processing power or display capabilities. Using a host device 
eliminates the need for the NIHMS to have an onboard display 
system (reducing costs and complexity) and all its remaining 
processing power can be directed towards receiving a higher 
resolution signal from the transducers. Furthermore, since 
Bluetooth devices are readily found in homes, industries and 
hospitals alike, the NIHMS has an edge in compatibility when 
compared to other radio frequency device (such as the 
BioCapture1 from Cleveland Medical Devices Inc.) 
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Conclusion 

Many years ago Mike Musick, N0QBF developed a program 
called “Pocket APRS” which was an APRS application that 
could work with Palm Pilots. This was back in the day when 
Pilots synced to computers using a computer serial port. Mike 
used this same serial port to send and receive data from a 
TNC. The days when mobile devices had serial ports are now 
long gone.  The connectivity of choice for mobile devices is 
clearly now Bluetooth. Fortunately interfacing a TNC to a 
phone or a computer via Bluetooth is relatively simple. In 
addition, the cost is fairly modest and it is likely to become 
even cheaper going forward. . Fortunate interfacing a TNC to 
a phone or a computer via Bluetooth is relatively simple. In 
addition, the cost is fairly modest and it is likely to become 
cheaper going forward. 

References 
[1] John A. Hansen, Ph.D. W2FS Department of Computer & 

Information theory. 
[2] (2002) The IEEE website [Online]. Available:  

http://www.ieee.org/ 
[3] Omer Waseem. Electrical & Biomedical Engineering 

Design project Department of   Electrical &Computer 
Engg. McMaster University Hamilton. Ontario. Canada.   

[4]  (2007) The IEEE website. [Online]. Available: 
http://www.ieee.org/ 

[5] Tata MC-Graw Hills  Douglas V. Hall 
[6] Pearson Prentice Hall of India Pvt. Ltd. Mazidi- Mazidi. 

 


