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This paper presents a highly efficient 15-bit UHF passive
radio-frequency-identification (RFID) tag chip. The challenge
of a UHF passive RFID system is to design a tag that can
work under the weak-field circumstances. In the tradition
way, RFID tag chips are implemented in 0.5-um silicon-on-
sapphire (SOI) technology or the Schottky diode because
they have low substrates loss and low turn-on voltage. In
this project, we present a novel CMOS RFID tag chip that can
compare to special process and increase the communication
distance for the RFID system using TSMC's 0.18 um CMOS
process.

The tag harvests energy and backscatters its response at
866.4-MHz, or 925-MHz band, while it receives data at 433-
MHz band. Neither a VCO nor a regulator is required in
our design. The architecture of our chip in which a special
decoder is used to recover the data and clock from the
PIE signal received by our RFID tag system. Thus, our tag
can work at lower power than the conventional CMOS
tags. Measurement results show that the tag can operate
with a minimum input power of -21.86dBm at power link,
corresponding to 21.12m of operation range.




