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A New CMOS Analog Front-End for RFID Tags
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Abstract

In the RFID tag, the supplied power is obtained from the RF
signal received by an antenna or an AC signal (tens of kHz to
several tens of MHz) introduced by a coil or magnetic coupler.
The rectifier converts the incoming energy into a DC voltage
to supply the RFID system. As the input voltage level is low
enough, a rectifier with many stages, which also called the
voltage multiplier, has to be used to boost the output voltage.
Traditionally, the rectified voltage multiplier employed in
the RFID tag consists of Schottky diodes and capacitors. The
Schottky diodes with small series resistances and low junction
capacitances hold low substrate losses and fast transient
responses. To reduce the forward dropout voltage and
increase the power conversion efficiency, MOS transistors are
often employed in the rectified voltage multiplier. Therefore,
a new single-stage rectifier using only a PMOS/NMOS pass
transistor, an inverter, and one capacitor with minimal active
area is proposed.

A typical analog front-end circuit for the RFID tag. It is basically
composed of a voltage multiplier, a voltage regulator, and
an amplitude-shift keying (ASK) demodulator. The reader via
the coil transmits the RF signal to the rectifier. The rectifier
converts a part of the incoming RF power to a DC level that
serves as input to the voltage multiplier. Then the voltage
regulator following the rectifier provides a regulated supply
voltage for all active circuits including analog and digital
cores on the tag. Moreover, the frequency-shift keying (FSK)
demodulator is already employed in the biomedical implants.
Instead of ASK demodulator, a new FSK demodulator with
the data recovery circuit, the multiplexer, the shift register,
the phase frequency detector and the charge-pump circuit is

proposed to realize the analog front-end circuit for RFID tags.



