
Unit III 

Bluetooth 

It is a Wireless Personal Area Network (WPAN) technology and is used for exchanging data 

over smaller distances. This technology was invented by Ericson in 1994. It operates in the 

unlicensed, industrial, scientific and medical (ISM) band at 2.4 GHz to 2.485 GHz. Maximum 

devices that can be connected at the same time are 7. Bluetooth ranges upto 10 meters. It 

provides data rates upto 1 Mbps or 3 Mbps depending upon the version. The spreading technique 

which it uses is FHSS (Frequency hopping spread spectrum). A bluetooth network is 

called piconet and a collection of interconnected piconets is call scatternet. 

 
 
 
Bluetooth Architecture: 
 
 
 
 

 

 

The features of Piconets are as follows − 

• Within a Piconet, the timing of various devices and the frequency hopping sequence of 

individual devices is determined by the clock and unique 48-bit address of master. 

• Each device can communicate simultaneously with up to seven other devices within a 

single Piconet. 

• Each device can communicate with several piconets simultaneously. 

• Piconets are established dynamically and automatically as Bluetooth enabled devices 

enter and leave piconets. 

• There is no direct connection between the slaves and all the connections are essentially 

master-to-slave or slave-to-master. 



• Slaves are allowed to transmit once these have been polled by the master. 

• Transmission starts in the slave-to-master time slot immediately following a polling 

packet from the master. 

• A device can be a member of two or more piconets, jumping from one piconet to another 

by adjusting the transmission regime-timing and frequency hopping sequence dictated 

by the master device of the second piconet. 

• It can be a slave in one piconet and master in another. It however cannot be a master in 

more than once piconet. 

• Devices resident in adjacent piconets provide a bridge to support inner-piconet 

connections, allowing assemblies of linked piconets to form a physically extensible 

communication infrastructure known as Scatternet. 

Spectrum 

Bluetooth technology operates in the unlicensed industrial, scientific and medical (ISM) band at 

2.4 to 2.485 GHZ, using a spread spectrum hopping, full-duplex signal at a nominal rate of 

1600 hops/sec. the 2.4 GHZ ISM band is available and unlicensed in most countries. 

Range 

Bluetooth operating range depends on the device Class 3 radios have a range of up to 1 meter or 

3 feet Class 2 radios are most commonly found in mobile devices have a range of 10 meters or 

30 feet Class 1 radios are used primarily in industrial use cases have a range of 100 meters or 

300 feet. 

Data rate 

Bluetooth supports 1Mbps data rate for version 1.2 and 3Mbps data rate for Version 2.0 

combined with Error Data Rate. 

 

Bluetooth protocol stack: 

 

 



 

 

1. Radio (RF) layer: 

It performs modulation/demodulation of the data into RF signals. It defines the physical 

characteristics of bluetooth transceiver. It defines two types of physical link: connection-less 

and connection-oriented. 

2. Baseband Link layer: 

It performs the connection establishment within a piconet. 

3. Link Manager protocol layer: 

It performs the management of the already established links. It also includes authentication 

and encryption processes. 

4. Logical Link Control and Adaption protocol layer: 

It is also known as the heart of the bluetooth protocol stack. It allows the communication 

between upper and lower layers of the bluetooth protocol stack. It packages the data packets 

received from upper layers into the form expected by lower layers. It also performs the 

segmentation and multiplexing. 

5. SDP layer: 

It is short for Service Discovery Protocol. It allows to discover the services available on 

another bluetooth enabled device. 

6. RF comm layer: 

It is short for Radio Frontend Component. It provides serial interface with WAP and 

OBEX. 



7. OBEX: 

It is short for Object Exchange. It is a communication protocol to exchange objects 

between 2 devices. 

8. WAP: 

It is short for Wireless Access Protocol. It is used for internet access. 

9. TCS: 

It is short for Telephony Control Protocol. It provides telephony service. 

10. Application layer: 

It enables the user to interact with the application. 

 

Advantages: 

• Low cost. 

• Easy to use. 

• It can also penetrate through walls. 

• It creates an adhoc connection immediately without any wires. 

• It is used for voice and data transfer. 

 

Disadvantages: 

• It can be hacked and hence, less secure. 

• It has slow data transfer rate: 3 Mbps. 

• It has small range: 10 meters. 

 

Bluetooth Frame Format 

The various fields of blue tooth frame format are: 

                  

1. Access Code: It is 72 bit field that contains synchronization bits. It identifies the master. 

2. Header: This is 54-bit field. It contain 18 bit pattern that is repeated for 3 time. 

The header field contains following subfields: 

(i) Address: This 3 bit field can define upto seven slaves (1 to 7). If the address is zero, it is used 

for broadcast communication from primary to all secondaries. 

(ii)Type: This 4 bit field identifies the type of data coming from upper layers. 
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(iii) F: This flow bit is used for flow control. When set to 1, it means the device is unable to 

receive more frames. 

(iv) A: This bit is used for acknowledgement. 

(v) S: This bit contains a sequence number of the frame to detect retransmission. As stop and 

wait protocol is used, one bit is sufficient. 

(vi) Checksum: This 8 bit field contains checksum to detect errors in header. 

3. Data: This field can be 0 to 2744 bits long. It contains data or control information coming 

from upper layers 

 

 

 

 


