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Frequency-Scanning Type Microwave Tag System
Using Defected Ground Structures
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Abstract

In this paper, a microwave tag system of a frequency-scanning type is proposed with multi-resonators using defected
ground structures. While a conventional chip-based RFID stores time-sequential codes, the proposed type achieves pure
passive tags by using multi-resonant bits over a frequency range. Moreover, the resonators of the spiral defected ground
structures implemented on the back side of transmission lines have advantages of the excellent bandstop characteristics
as well as the bit-error avoidance by the re-radiation on normal resonators. The proposed microwave tag is designed
with UWB antennas at 3~7 GHz. From the experimental results in an anechoic chamber, it has been verified of the
excellent recognitions for various 5-bits identification codes.
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Fig. 1. Layout of the proposed multi-resonator circuit
using defected ground structures.
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Fig. 2. Resonator using a spiral defected ground struc-
ture.
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Table 1. Design parameters of the designed resonators
(dimension: mm).

No. 1 W 4 L G
3.0 0.4 4.0 38 0.4
345 0.4 3.6 3.6 0.4
425 0.4 3.2 32 0.4
5.2 0.4 3.0 238 0.4
6.2 0.3 22 24 0.3
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Code | 1(MSB) 1 1 1 1(LSB)
S —17.7 | —435 | =305 | —231 —218
Code 1 0 1 0 1
St —43.2 -84 | —274 =79 —313
Code 1 1 0 0 1
St =232 | =357 | —15 —1.1 —26.0
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