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Design of Chipless Radio Frequency Identification Sensor Characterizing
Plate Characteristics

ZHAO Xin, MA Runbo’
(College of Physics and Electronic Engineering, Shanxi University, Taiyuan 030006, China)

Abstract: In order to determine the dielectric constant and thickness of the plate material wirelessly, in this paper, we modeled and
analyzed a chipless radio frequency identification sensor. The sensor included two complementary split ring resonators etched on the
ground plane and two monopole antennas connected by transmission lines. The microstrip line coupled complementary split ring res-
onator model in the sensing area was modeled and analyzed, and the variation of the resonant frequency of the two resonators with
the characteristics of the measured material was studied. Through simulation and data analysis, when the thickness of the measured
material was in the range of 2.5 mm to 4.0 mm, the linear characterizing relationship between the transmission zero of the two anten-
nas and the relative dielectric constant and thickness of the measured material was determined. The analysis results show that the rela-
tive dielectric constant and thickness of the measured material can be characterized theoretically by the radar cross section transmission
zero of sensor. The relative error of the relative dielectric constant is within 5%, and the relative error of the thickness is within 10%.
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Fig. 1 The system of chipless RFID sensor
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Fig. 2 Layout of chipless RFID sensor with dual CSRR structures
(a) front view of sensor; (b) ground of sensor; (c) side view of sensor
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Tab. 2 Parameters of microstrip line coupled CSRR equivalent circuit model in sensing area
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Fig. 3 The structure and equivalent circuit model of CSRR
(a) CSRR geometric structure; (b) Equivalent circuit of CSRR
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Fig. 4 Microstrip line coupled CSRR electromagnetic model
and equivalent circuit model of sensing area

(a) electromagnetic model; (b) equivalent circuit model
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