3.0 Hardware System Design

This chapter describes the different pieces of hardware used.  It also includes a short description on how Bluetooth devices interact with each other.  A detailed description was omitted because it is available in many other sources.

3.1 General Bluetooth Devices

Bluetooth communication takes place in the unlicensed 2.4Ghz range. The communication protocol uses frequency hopping to reduce interference, as well as to allow more than one Bluetooth network to operate in the same area. The Bluetooth protocol uses 79 different channels for the frequency hopping. The protocol supports both synchronous transfer (usually used for voice) and asynchronous transfer (used for data) at a bandwidth of 1Mb/sec. 

3.1.1 The Piconet

A Bluetooth network consists of a master and one or more slaves. This is referred to as a piconet. In a piconet, there is one master, up to seven active slaves and up to 256 inactive, or parked, slaves. These parked slaves remain synchronized to the master and can become active again very quickly. 
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Figure 3.1: The piconet.


Figure 3.1 shows a piconet.  The master is also known as a server for all of the clients, or slaves.  

3.1.2 The Scatternet
In the Bluetooth specification, many piconets can overlap and be linked to form a larger network called a scatternet. A slave in one piconet can be a master or a slave in another piconet. Each separate piconet in the scatternet is not synchronized in time to the other piconets in the scatternet and each piconet operates on a separate frequency-hopping channel. 
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Figure 3.2: The scatternet.

In the figure above, the first office has a Bluetooth PC and mobile phone, and the neighboring office has a phone, a Bluetooth headset and a Bluetooth business card scanner. Each office is it's own piconet, but the card scanner in Cubicle #2 is also a slave in the piconet of Cubicle #1. This allows use of the card scanner by users of the piconet in the first cubicle. 

3.1.3 Security

Because Bluetooth devices can connect to each other easily, it is important to limit access to specific devices. This is usually done in software, requiring some sort of authentication key, but the Bluetooth specification allows for a 40 to 64-bit key to be generated by the hardware. Connections can be specified to either one-way, two-way or no access. The software or firmware is then used to decide what to do with the keys. 

There is much more to the Bluetooth specification, and this paper address them as necessary. If details are omitted, it is because they were not deemed necessary for this report.

3.2 Hardware System Design

The standard progression of hardware is one PC connected to a wireless Bluetooth device, which is communicating to another wireless Bluetooth device.  Figure 3.3 is the setup of one of the two systems used in the project. 
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Figure 3.3: A diagram of the hardware layout.

3.2.1 Computers

The two computers used for this project were Dell OptiPlex GX110s.  They have a standard Intel architecture.  The processor is a Pentium III 700MHz chip, and the computers have 256MB of RAM.  Windows 2000 is the operating system used, and both computers have access to the Internet, even though only one computer needs it.

3.2.2 USB Port

The USB, or universal serial bus, port is shipped on virtually all new personal and laptop computers.  It is designed to be used with almost all new peripheral devices, including some development kits.  The USB port has a standard communication protocol, but it needs a specific driver for each individual device.  In order to use the Bluetooth development kit, the USB driver supplied must be utilized in order to complete the project.

3.2.3 Bluetooth Development Kit
The Bluetooth Application and Training Tool Kit is one of the few development kits available for use in developing Bluetooth applications.  The development kit consists of a computer board with a USB connector, a Bluetooth processor and a radio transmitter/receiver.  The training kit also comes with a custom driver for communicating with the Bluetooth device and an API (Application Programming Interface) for communicating with the USB driver.  This takes a lot of the design away from the low-level hardware interfacing and into the higher level of program interfaces.  

The project requires two of these devices, one for each development computer that is used.  The two devices that are available are not identical.  One Bluetooth device is older than the other Bluetooth device, and the newest USB driver for the devices doesn't work with the older device.  The older device and the older driver needed to be matched up and the newer device and driver needed to be put on the other computer.  Arbitrarily, the older device was designated to be the client and the newer device/driver combination was decided to be the server/relay point. 

Instead of the USB connection it is possible to communicate with the device using an RS-232 (serial) connection.  The proper connection wasn't supplied with the device.  It is unknown whether the serial interface is actually implemented, as a serial driver wasn't provided either.  The devices also have a reset switch located on the corner of them.  This button just removes power to the device momentarily.
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