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Fig.4 Numerical calculation model of tag antenna.

£1 57T vTFETVOBLER (@920 MHz)
Table 1 Electrical constants for tag antenna (@920 MHz).

Relative Conductivity
permittivity [S/m]
Arm (2/3 muscle) 37.3 0.65
Tape 1.30 0
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Fig.5 Calculated reflection coefficient of tag antenna.
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Fig.7 Structure of reader antenna.
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Fig.8 Numerical calculation model of reader antenna.
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Fig. 10 Electric field distribution of reader antenna.
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Fig.11 Calculation model for transmission coefficient.
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tween RFID tag and reader antenna.

d [mm] With arm [dB] Only IC chip [dB]
50 -28.6 -51.5
100 -35.0 -56.3
150 -38.3 -59.2
200 -40.7 -61.4
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Fig.12 Fabricated RFID tag.
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Fig. 13 2/3 muscle-equivalent phantom.

£4 W7 7Y b LAOESER (@920 MHz)
Table 4 Electrical constants of arm phantom (@920 MHz).

Target Measured value
Relative permittivity 37.3 39.8
Conductivity [S/m] 0.65 0.71

£5 W7 7 ¥ b LOHLK
Table 5 Recipe of arm phantom.

Glycerin 1000 g
Deionized water 700 g
Polyethylene powder 90 g
Ager 80g
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Fig. 14 Fabricated reader antenna.
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Fig. 15 Measured reflection coefficient of tag antenna.
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Fig. 16 Measured reflection coefficient of reader antenna.
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Table 6 Transmission coefficient in the case of RFID
tag with arm.

Distance [mm] | Cal. [dB] Meas. [dB] Diff. [dB]
50 -28.6 -31.2 2.6
100 -35.0 -36.7 1.7
150 -38.3 -40.2 1.9
200 -40.7 -42.4 1.7

KT ICTFvTHy Ty T EGHLRETOER
¥
Table 7 Transmission coefficient in the case that IC
chip comes off tag antenna.

Distance [mm] | Cal. [dB] Meas. [dB] Diff. [dB]
50 -51.5 -56.1 4.6
100 -56.3 -61.3 5.0
150 -59.2 -64.4 5.2
200 -61.4 -66.8 5.4

Phantom ‘f

|
| i

Feeder cable

'

-

Reader antenna

17 EROR

Fig. 17 Experimental environment.
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