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Research and Development of New Wireless System Technology for Positioning and
High-Speed Two-Way Communications with Low Power Consumption

MRRARE
EZR BB RIAKRZERZRIZHRE

Kunio Sawaya Graduate School of Engineering, Tohoku University

MRIEE
IE ¥ RIEXRZXRZERIZFHEH
Hitoshi Kitayoshi Graduate School of Engineering, Tohoku University

WRRRAR PRk 21 SR~ Rk 23 R

B

ZARIZ AL 7“;@)§ﬂrﬁ”mﬁiﬂzﬁlﬁkﬁﬁ&szxﬁ%ftﬁmmm&ﬂﬁw FIIBEIIEY T % v U T MPSK#(E )7
KEHANDZ i , WAL AT RE 7R MERR G R 048 BBk & WG MEE v A7 Ao @il b & FET 2 Bl 2 B3 Lz,
aﬁu%?1mmms@7 &%@wéihbt&%mﬁ%ﬁﬁ5mequ 7> 30m LA EORERET BER1%EL T &
ONINZEAZE 10cm BA R O o HEEHHAR 2 BARHUE L, MO8 8B & Ao B R 2 o MR > DSRC ~DJEH O
A REME & FRAE L 72,

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 pW and 500 uW 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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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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