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Bistatic Configuration Reading for Sub-Millimeter Displacement 

Chipless Tag Sensor

Fig 2: Basic chipless reading system.

• Bistatic reading maximizes the resonant response over clutter signal contributions;

• Only two measurements to obtain the object displacement (no calibration);

• mmWave operation with resonant elements enables 𝜇𝑚 precision.
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Fig 3: mmWave chipless tag dimensions 

in millimeters.

Fig 4: Fabricated mmWave chipless tag.

The shift 𝑥 is calculated by the a priori known

antennas and tag positions (at 𝑥=0); thus, the

phase is measured at reference position 𝑆𝐷𝑥=0

and the unknown position 𝑆𝐷𝑥 . The shift is

expressed by the following formulas:
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Fig 1: Low-cost chipless tag fabrication.

Fig 4: 𝑆21backscattered level as a function of frequency along chipless tag displacement.

Fig 6: Actual and calculated tag positions.

Fig 6: Bistatic mmWave

measurement setup.

• Easy fabrication enables developers’ availability to print their 

chipless RFID tags sensor onsite per demand;

• No bulky designs neither complex fabrication (print and use).
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