Why is it called Bluetooth?

· Harald Bluetooth was king of Denmark in the late 900s. He managed to unite Denmark and part of Norway into a single kingdom then introduced Christianity into Denmark. He left a large monument, the Jelling rune stone, in memory of his parents. He was killed in 986 during a battle with his son, Svend Forkbeard. Choosing this name for the standard indicates how important companies from the Baltic region (nations including Denmark, Sweden, Norway and Finland) are to the communications industry, even if it says little about the way the technology works.
What is Bluetooth?
· Bluetooth is the name of a new technology that is now becoming commercially available. It promises to change significantly the way we use machines.
· Bluetooth wireless technology is a short-range radio technology.

· Bluetooth wireless technology makes it possible to transmit signals over short distances between telephones, computers and other devices.
· Bluetooth wireless technology comprises hardware, software and interoperability requirements.

· Bluetooth radio uses  a fast acknowledgement and frequency-hopping scheme to make the link robust.

· It is a global standard that:

1. Eliminates wires and cables between both stationary and mobile devices.

2. Facilitates both data and voice communication.

· Look around you at the moment, you have your keyboard connected to the computer, as well as a printer, mouse, monitor and so on. What (literally) joins all of these together?, they are connected by cables. Cables have become the bane of many offices, homes etc. Most of us have experienced the 'joys' of trying to figure out what cable goes where, and getting tangled up in the details. Bluetooth essentially aims to fix this, it is a cable-replacement technology.
· A Bluetooth chip is designed to replace cables by taking the information normally carried by the cable, and transmitting it at a special frequency to a receiver Bluetooth chip, which will then give the information received to the computer, phone whatever.
Features of Bluetooth
· Bluetooth is a standard for a small , cheap radio chip to be plugged into computers, printers, mobile phones, etc.
· It's inexpensive. 
· If you can transmit information between a computer and a printer, why not transmit data from a mobile phone to a printer, or even a printer to a printer?. The projected low cost of a Bluetooth chip (~$5), and its low power consumption, means you could literally place one anywhere.
· Like infrared, Bluetooth is a cable replacement technology for passing information between devices. However, devices using Bluetooth do not have to be pointed at one another, the distance between devices can be much greater, the speed of transmission is much higher, and the data passed can be encrypted and secure. Despite these powerful features, the battery consumption is relatively low, and the target price per Bluetooth radio makes it possible to Bluetooth-enable virtually any type of device or peripheral.
· The list of hardware vendors supporting the Bluetooth standard is large and ever increasing. In addition, Bluetooth is frequently used to securely communicate with the Internet and/or corporate networks using Bluetooth-enabled mobile phones or Bluetooth network access points.
·  Some of the key features of the current Bluetooth specification are: 

1. Transmission Distance — Real world range between 10 and 42 meters.
2.  Transmission Speed — Provides throughput comparable to modems and DSL.
3.  Security-Bluetooth integrates security mechanisms in several layers of its protocol. Connections are generally configured to use authentication and 128-bit encryption. Applications can build their own security on top of Bluetooth connections to make communications even more secure.
4.  Radio power output-as little as 1% of the power output of Wi-Fi. 
· Unlike infrared, you don't have to point devices directly at each other, or even have both devices in the same room. Bluetooth can initiate connections automatically with paired devices, so you don't even have to think about it. And no, you don't have to pay for a Bluetooth connection, no matter how much data you transfer. 

Bluetooth Basics
· Bluetooth is a standard developed by a group of electronics manufacturers that allows any sort of electronic equipment -- from computers and cell phones to keyboards and headphones -- to make its own connections, without wires, cables or any direct action from a user. Bluetooth is intended to be a standard that works at two levels: 

(a) It provides agreement at the physical level -- Bluetooth is a radio-frequency standard. 
(b) It also provides agreement at the next level up, where products have to agree on when bits are sent, how many will be sent at a time and how the parties in a conversation can be sure that the message received is the same as the message sent. 

	


· The companies belonging to the Bluetooth Special Interest Group, and there are more than 1,000 of them, want to let Bluetooth's radio communications take the place of wires for connecting peripherals, telephones and computers.
Bluetooth Frequency

· Bluetooth communicates on a frequency of  2.45 gigahertz, which has been set aside by international agreement for the use of industrial, scientific and medical devices (ISM).
· A number of devices that you may already use take advantage of this same radio-frequency band. Baby monitors, garage-door openers and the newest generation of cordless phones all make use of frequencies in the ISM band.
Avoiding Interference: Low Power
· One of the ways Bluetooth devices avoid interfering with other systems is by sending out very weak signals of 1 milliwatt. By comparison, the most powerful cell phones can transmit a signal of 3 watts. The low power limits the range of a Bluetooth device to about 10 meters, cutting the chances of interference between your computer system and your portable telephone or television. Even with the low power, the walls in your house won't stop a Bluetooth signal, making the standard useful for controlling several devices in different rooms. 
· With many different Bluetooth devices in a room, you might think they'd interfere with one another, but it's unlikely. 
Avoiding Interference: Hopping
· It is unlikely that several devices will be on the same frequency at the same time, because Bluetooth uses a technique called spread-spectrum frequency hopping. In this technique, a device will use 79 individual, randomly chosen frequencies within a designated range, changing from one to another on a regular basis. In the case of Bluetooth, the transmitters change frequencies 1,600 times every second, meaning that more devices can make full use of a limited slice of the radio spectrum. Since every Bluetooth transmitter uses spread-spectrum transmitting automatically, it’s unlikely that two transmitters will be on the same frequency at the same time.
Bluetooth Specifications

· In systems uses Bluetooth, each system forms its own piconet to talk between main unit and peripheral.

· The devices in a piconet share a common communication data channel. The channel has a total capacity of 1 megabit per second (Mbps). Headers and handshaking information consume about 20 percent of this capacity. 
· In the United States and Europe, the frequency range is 2,400 to 2,483.5 MHz, with 79 1-MHz radio frequency (RF) channels. In practice, the range is 2,402 MHz to 2,480 MHz. In Japan, the frequency range is 2,472 to 2,497 MHz with 23 1-MHz RF channels. 

· A data channel hops randomly 1,600 times per second between the 79 (or 23) RF channels. 

· Each channel is divided into time slots 625 microseconds long. 

· A piconet has a master and up to seven slaves. The master transmits in even time slots, slaves in odd time slots. 

· Packets can be up to five time slots wide. 

· Data in a packet can be up to 2,745 bits in length. 

· There are currently two types of data transfer between devices: SCO (synchronous connection oriented) and ACL (asynchronous connectionless). 

· In a piconet, there can be up to three SCO links of 64,000 bits per second each. To avoid timing and collision problems, the SCO links use reserved slots set up by the master. 

· Masters can support up to three SCO links with one, two or three slaves. 

· Slots not reserved for SCO links can be used for ACL links. 

· One master and slave can have a single ACL link. 

· ACL is either point-to-point (master to one slave) or broadcast to all the slaves. 

· ACL slaves can only transmit when requested by the master.
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