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A new method of extending the communication area of the 13.56MHz RFID tag

Masaaki Shindo Toshiaki Sasaki, JR-Soken Electric Consulting Co., Ltd
Kazuo Ichikawa Keiji Sugimoto Mitumasa Kenmoku  Hiroshi Suzuki, Sankosha Co., Ltd

First, we explain the basic construction of wayside coil using the two loop coils to extend the communication area of the 13.56MHz RFID tag.

Second, we calculate an electric current of the loop coil to read the tag.  Finally, we introduce the measurement results of the communication

performance of the manufactured wayside coil at a high speed.
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Fig. 1 The basic construction of the wayside coil

using the two loop coils
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Fig. 2 The equivalent circuit of the wayside coil using

the two loop coils
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Fig.3 Measuring method of the communication area
of the wayside coil using the two loop coils

Tablel Measuring results of the communication area of
the wayside coil using the two loop coils
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Table2 Measuring results of the communication area of
the wayside coil using the two loop coils
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Fig.4 The wiring of the wayside coil using the two
loop coils
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Fig.5 The construction of the wayside coil using the
two loop coils
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Fig.6 Measuring method of the communication
area of the wayside coil using the two loop coils
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Fig.7 Measuring results of the communication area
of the wayside coil using the two loop coils
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Fig.8 Measuring method of the reading ability of the
wayside coil using the two loop coils at high speed

* BERF 25cm IExf
o fERE 26cm ZE(L 7em
e X T HiLK
14
12
w10
=
2 8
0
L1
B4
2
0
0 50 100 150 200 250

A (km/h)

Fig.9 Measuring results of the reading ability of the
wayside coil using the two loop coils at high speed
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Fig.10 Measuring results of the maximum distance to
read the RFID tag by changing the temperature
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Fig.11 Measuring results of the maximum distance to
read the RFID tag by changing the distance from
the reader antenna to iron board
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Fig.12 Measuring results of the communication area
of the wayside coil by changing the kind of the
sleeper
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