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� The reader interrogates the environment at f0 (fundamental).
� The tag contains a frequency multiplier (typically a frequency  

doubler) and replies at n×f0 (for a doubler at 2×f0).
� 1-bit RFID system (it can determine the presence of  the tag)
� It is insensitive to the environment backscattering
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� f0: received by an antenna  

insensitive to rotation
� 2f0: generated by a diode  circuit 

and divided in two parts.
� First component : transmitted  in 

vertical polarization.
� Second component :  

transmitted in horizontal  
polarization after a phase  
shifting.

� Phase shifting : determined  by 
the sensor.

� The two transmitted signals  at 
2f0 acts as the  reference one
to each other

After F. Alimenti, L. Roselli,
European Patent EP13161946.2
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After F. Alimenti, L. Roselli, in  
Progress in Electromagnetic  
Research Journal, 2013

Two vector receivers are used by the reader to extract the phase
information for both the vertical and the horizontal polarizations.
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CW source  at f0

TX antenna  at f0
(circular polariz.)

RX antenna  at
2f0

(dual polariz.)

SpectrumAnalyzer  
as receiver at 2f0

TAG with electronically  
controlled phase-shifter

• experimental characterization of the system (f0 �� 1 GHz)

• received phase dependent on TAG encoding (and not on distance)

• TX power: 0dBm; RX power: -80 dBm @ 60 cm
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