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ABSTRACT

In this paper, we present a noncoherent IR-UWB (Impulse Radio-Ultra Wide Band) ranging system with an
AFE (Analog Front End) composed of a simple integrator and an 1-bit ADC (Analog-to-Digital Converter), and
define AFE characteristics affecting the ranging performance. This system is realistic and easy to implement,
since the integrator simply accumulates signal energies and the simple 1-bit ADC is applied instead of the
multi-bit ADCs for coherent IR-UWB systems. On the other hand, its ranging accuracy is largely affected
channel environments such as noise, multipath fading and so on, since the noncoherent receiver simply squares
and integrates the received signals. However, despite these practical importances, there are few conventional
researches on the performance analysis according to AFE characteristics in IR-UWB ranging systems. To this
end, we analyze in this paper ranging performance according to AFE characteristics for the noncoherent IR-UWB
ranging system in various wireless channel environments, and through these results we also present system

parameters to be considered in UWB hardware designs.
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Fig. 3. Receiver structure of the noncoherent IR-UWB ranging system based on 1-bit ADC
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