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Abstract 
A novel semi-passive sensor RF-tags using 5 GHz band for distance measurement and two-way communications 

over 30 m range is proposed. Proposed tag employs a resonant open stub circuit for boosting the received RF signal 
voltage and a pulse key detector for reception. Multi-subcarrier multilevel phase shift keying back scattering is used 
for the 40-120 kbps data transmission and the distance measurement of 5 cm accuracy. Power requirements of coin 
battery in the distance measurement tag and monitoring tag of sensing data are 90 μW and 500 μW for transmission 
rates of 30 sps and 100 kbps, respectively, which are much smaller than the conventional active RF-tags. 
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Fig.1  Configuration of proposed wireless sensor 
networks. 
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Fig.2  Photograph of proposed sensor tag. 
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Fig.3  Experimental results of tag localization. 
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Fig.4 Constellation diagram of 8PSK Rx signal at 
reader. (a) Distance between tag and reader is 7 
m. (b) Distance between tag and reader is 20 m. 
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