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Abstract

This study examines a direction finding system for a LoRa™ Internet of Things(IoT) device using a time-modulated array(TMA).
LoRa IoT technology uses a spread spectrum to increase the communication range, thus widening the frequency bandwidth. Thus, to
construct a general TMA direction finding system, a high-speed radio frequency switch that is faster than the signal bandwidth is
required. In this study, we implemented a TMA-based direction finding system with a low-speed switch based on the characteristic
whereby the instantaneous bandwidth of the chirp signal is narrower than the signal bandwidth. Our system consists of two commercial
monopole antennas, a self-designed switch board, and a software defined radio. The system is controlled using a LabVIEW program
in real-time. The measured results verify that our system can exactly detect the incident angle within a maximum error of 15° in the
range of +50°. These results can be applied to various cases in which the instantaneous bandwidth is smaller than the signal bandwidth.
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Table 2. Experimental results (SF=7).
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