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UWB technology is an emerging paradigm both in the field of radar applications and digital communications. The different technology options available for its realization are summarized below:

Traditional impulse radio approaches (sub-nanoseconds pulses)

· Time hopping

· Pulse Position Modulation direct sequence

· Bi-polar modulation

· Pulsed PAM

Non-traditional frequency based approaches

· Pulsed OFDM

· Pulsed sub-bands

Several technologies such as Bluetooth, IEEE 802.15.4, Berkeley motes, etc. have been explored for the realization of sensor networks. UWB appears competitive in this field and could be exploited as a promising and flexible transmission technology. Most of the UWB systems studied in the literature have been based on signals using narrow time domain impulses transmitted with the aid of time-hopping spread spectrum techniques or position modulation. The UWB systems having the above characteristics are often referred to as impulse radio (IR) systems or time domain radio systems. In this case, a signal is transmitted with a bandwidth much larger than the data modulation bandwidth and thus with a reduced power spectral density. This approach has the potential to produce a signal that is more covert, has higher immunity to interference effects, and has improved time of arrival resolution. The fact that an IR system operates in the lowest possible frequency band that supports its wide transmission bandwidth means that this radio has the best chance of penetrating materials that tend to be more opaque at higher frequencies. The use of signals with gigahertz bandwidths means that multipath is resolvable down to path differential delays on the order of a foot or less. This significantly reduces fading effects. The capability to highly resolve multipath combined with the ability to penetrate through materials, makes impulse technology viable for high-quality, fully mobile short range radio systems. Lack of significant multipath fading may considerably reduce fading margins in link budgets and allow low transmission power operation. Low transmission power and short range operation with UWB results in an extremely low transmitted spectral density, which ensures that it does not interfere with narrowband radio systems operating in dedicated bands. Furthermore, it allows the shaping of the transmission spectrum either by passive filtering or choice of pulse sequences (spacing and rate) to reduce the interference caused to other services. It thus, satisfies, virtually all the requirements expected from a sensor network infrastructure.

· Besides the advantages highlighted above, UWB allows for reconfiguration of data rate and power, due to the availability of a number of transmission parameters which can be tuned to better match the requirements of data aggregation. As far as the sensor node hardware architecture is concerned, it should prove to be relatively cheaper as the structure of the receiver is extremely simple due to the absence of a carrier. 
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