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Bluetooth replaces cable connectors 

The Bluetooth technology is an open specification for wireless communication of data and voice. It is based on a low-cost short-range radio link, built into a 9 x 9 mm microchip, facilitating protected ad hoc connections for stationary and mobile communication environments.

Bluetooth technology allows for the replacement of cables that connect one device to another with one universal short-range radio link. For instance, Bluetooth radio technology built into both the cellular telephone and the laptop would replace the cumbersome cable used today to connect a laptop to a cellular telephone. Printers, PDA's, desktops, fax machines, keyboards, joysticks and virtually any other digital device can be part of the Bluetooth system. 

Bluetooth also provides a mechanism to form small private ad hoc groupings of connected devices away from fixed network infrastructures. 

A robust and high capacity RF link

Designed to operate in a noisy radio frequency environment, the Bluetooth radio uses a fast acknowledgement and frequency hopping scheme to make the link robust. Bluetooth radio modules avoid interference from other signals by hopping to a new frequency after transmitting or receiving a packet. Compared with other systems operating in the same frequency band, the Bluetooth radio typically hops faster and uses shorter packets. This makes the Bluetooth radio more robust than other systems. Short packages and fast hopping also limit the impact of domestic and professional microwave ovens. Use of Forward Error Correction (FEC) limits the impact of random noise on long-distance links. The encoding is optimised for an uncoordinated environment.
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Bluetooth radios operate in the unlicensed ISM band at 2.4 GHz. A frequency hop transceiver is applied to combat interference and fading. A shaped, binary FM modulation is applied to minimise transceiver complexity. The gross data rate is 1Mb/s. A Time-Division Duplex scheme is used for full-duplex transmission.

The Bluetooth baseband protocol is a combination of circuit and packet switching. Slots can be reserved for synchronous packets. Each packet is transmitted in a different hop frequency. A packet nominally covers a single slot, but can be extended to cover up to five slots. Bluetooth can support an asynchronous data channel, up to three simultaneous synchronous voice channels, or a channel which simultaneously supports asynchronous data and synchronous voice. Each voice channel supports 64 kb/s synchronous (voice) link. The asynchronous channel can support an asymmetric link of maximally 721 kb/s in either direction while permitting 57.6 kb/s in the return direction, or a 432.6 kb/s symmetric link. 

Definitions

Piconet: a collection of devices connected via Bluetooth technology in an ad hoc fashion. A piconet starts with two connected devices, such as a portable PC and cellular phone, and may grow to eight connected devices. All Bluetooth devices are peer units and have identical implementations. However, when establishing a piconet, one unit will act as a master and the other(s) as slave(s) for the duration of the piconet connection.

Scatternet: Multiple independent and non-synchronised piconets form a scatternet

Master unit: the device in a piconet whose clock and hopping sequence are used to synchronize all other devices in the piconet. 

Slave units: all devices in a piconet that are not the master. 

Mac address: 3-bit address to distinguish between units participating in the piconet.

Parked units: devices in a piconet which are synchronised but do not have a MAC addresses.

Sniff and hold mode: devices synchronised to a piconet can enter power-saving modes in which device activity is lowered.

Network topology
[image: image2.png]



The Bluetooth system supports both point-to-point and point-to-multi-point connections. Several piconets can be established and linked together ad hoc, where each piconet is identified by a different frequency hopping sequence. All users participating on the same piconet are synchronised to this hopping sequence. The topology can best be described as a multiple piconet structure. 

The Bluetooth configuration

The figure below shows the protocol stack of the Bluetooth interface. For dialling and control, the commands are based on ITU-V.250 and GSM 07.07.


The Physical Layer

Physical layer is described in the Bluetooth RF and Baseband specifications. This layer specifies two categories: SCO (Synchronous Connection-Oriented) link and ACL (Asynchronous Connection-Less) link. SCO supports real-time audio transmission and ACL supports asynchronous data transmission. Depending on transmission mode, ACL provides up 721kbps data rate.
Voice Communication Service

The Bluetooth specifies that CVSD codec be used as the application layer for this service, and SCO link provides 64kbps real-time audio data transmission. This is described in the Headset Profile section in the Bluetooth specification.

Modem/Fax/Packet Communication Service
This service requires that RFCOMM, which emulates serial port, be used as the application layer. Depending on target applications, ACL mode should be chosen to achieve its application needs. This is described in the Dial-up Networking and Fax Profile section in the Bluetooth specification.

ISDN Service

This service requires that RFCOMM, which emulates serial port, be used as the application layer. Depending on target applications, ACL mode should be chosen to achieve its application needs. This is also described in the Dial-up Networking and Fax Profile section.
Unrestricted Digital Service
This service requires that RFCOMM, which emulates serial port, be used as the application layer. Depending on target applications, ACL mode should be chosen to achieve its application needs. This is described in the Dial-up Networking and Fax Profile section in the Bluetooth specification. For higher speed than 721kbps, the Bluetooth specification plans to support up to 2Mbps in the future version.
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