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RFID chipless tag based on step impedance resonator
SUN Haijing, CHEN Qiang, YANG Jiao, ZHOU Ling, ZHU Juntao
(School of Electric and Electrical Engineering, Shanghai University of Engineering Science, Shanghai 201600, China)

[ Abstract] In order to reduce the cost of RFID tag and improve the coding capacity, a chip free electronic tag composed of
multiple copper step impedance resonators with different lengths, a microstrip main transmission line and two microstrip tag antennas
with orthogonal transmission and reception is designed by using the method of amplitude and frequency position hybrid coding.
Through a large number of electromagnetic simulation calculation, the optimal structure of the tag is finally determined. The
simulation results show that the designed tag has 6 bit encoding capacity in the frequency band of 1.4 GHz~2.6 GHz, and 18 bit
encoding capacity after mixed encoding. The frequency offset error of the mixed encoding is less than 10MHz, which ensures the
accurate identification of resonance point and realizes the preset encoding function. This kind of chip free label has large coding

capacity and is easy to make, which is conducive to accelerating the construction of the Internet of things.
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Fig. 1 Schematic diagram of chipless tag
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Fig. 2 Basic structure of SIR
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Fig. 3 Structure diagram of SIR
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Tab. 1 Structure parameter value

SR mm e mm SR mm
W, 1.36 Ly 17.5 L, 21.5
W, 10 D, 15 L, 19.5
W, 3.5 L, 15.5 D, 16.5
W, 0.5 D, 13 Le 1
C 3 Ls 13 Dy 9.5
gap 0.3 Ds 11
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Fig. 5 Resonance curves in different coding states
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Fig. 6 Flow chart of improved TLD algorithm
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Tab. 2 Resonance point parameters in different coding states

ID-111111 ID-000110
R
il e R i {H

1 1.49 -11.88 — —
2 1.61 -12.41 — —
3 1.71 -14.92 — —
4 1.86 -10.80 1.87 -14.91
5 2.17 -15.14 2.18 -14.78
6 2.55 -13.79 —
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Fig.7 Resonance curves under different coupling gaps
4 ZRiE
P T — P T B R BT RAS A9 A T8 R 5

WFNBRAE K B R BT I 4R 20 5 2= RO A5 4

220000 , 308 Ao 8 R A ) B Lok R AT AR A

G T 5 T A T I R A RO AR R 5 TR

B R AT WRAE S B | K — 25 45 6T iR 5 G B 7T

SRS | SO EE5 B4 MG, RESS LI T

Pk M B

SETH

(1] BRitEBA 42 T, i A R 450 5 S 07 12 1 P AR PR
[J]. HEBLAR. 2014(01)

[2] AONO K, LAINEF N, FARIDAZAR F, et al . Infrastruc — tural
health monitoring using self —powered internet—of —things[ C]//
2016 IEEE International Symposium on Circuits and Systems
(ISCAS). Montreal; IEEE, 016:2058-2061

[3] HARTMANN S. A global SAW ID tag with large data capacity
[C]//In 2002 IEEE Ultrasonics Symposium, 2002. Proceedings,
2002:65-69 vol.1.

[4] HARMA S, PLESSKY V P, HARTMANN C S, et al. Z—path

saw RFID tag [ J ]. IEEE Transactions on Ultrasonics,
Ferroelectrics, and Frequency Control, 2008, 55(1) : 208-213.

(FHESR 65 )



