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Abstract

This paper presents the design of a 920 MHz ultra-high frequency(UHF) band radio frequency identification(RFID) conductive fabric
tag antenna. The resistance values of four different conductive fabrics are measured, and the conductivities of the fabrics are calculated.
The fabric with the best conductivity is selected, and the best conductivity of the fabric is used to simulate the fabric tag antenna design.
The fabric UHF RFID tag antenna with a T-Matching structure and name-tag size of 80x40 mm is simulated and designed. The simulated
and measured results are compared, and a laundry test is performed. The reading range of the fabric tag antenna is about 2 m. This
fabric tag can be easily applied to an entrance control system as it can be attached to other fabrics and cloths.
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Fig. 1. Photo of 4 different conductive fabrics.
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Fig. 2. Resistance value vs. length of conductive fabrics.
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Table 1. Resistance values of p1364 & adafruit-1168.

Resistance value by length p1364(02] adafruit-1168[12]

[cm]

2 425 0.46
4 4.90 0.48
6 5.93 0.53
8 6.67 0.58
10 8.07 0.63
12 9.52 0.69
14 10.78 0.74
16 12.22 0.83
18 12.62 0.87
20 13.84 097
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Fig. 3. Parameters of designed tag antenna.
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Fig. 4. Simulated antenna impedance on Smith chart.
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Fig. 5. Measured antenna impedance on Smith chart.
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Fig. 7. Final designed tag antenna.
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Fig. 8. Measured reading range patterns.
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