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Synopsis

UHF band IC tags can communicate from the longer-distance than other RFID systems, and, in addition, two or more tags,
can be read in the batch. Therefore, the growth of the market is expected internationally. However, the RFID tag cannot be
communicated when it is near the metal. In order to cancel this problem, molding tag is put resin under tag and decrease the
influence of the metal by separating from metal. However, because the resin is thick, it is not flexible and becomes tag.

In this study, A powdery composition and shape were examined. In result, we achieved to Low-tand, and High -y’ thin magnetic
sheet for UHF band by breaking up Fe-13Cr powder we evaluated communication distance of magnetic sheet. As a result, low-
tand, of a magnetic sheet has improved the communication distance of the IC tag.
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Table 1. Characteristic of RFID tag.

HF UHF Micro wave
Frequency 13.56 MHz 952~ 954 MHz* 2.45 GHz
o Electromagnetic . .
Transmission system . . Electrical wave Electrical wave
induction

Communication distance ~1m ~5m 2~3m

Directivity Broad & Narrow

Influence from metal Sensitive Sensitive Sensitive

Kt shifts to 915~928 MHz in 2012.

2011 4 6 3 9 A+t

* 1 RIEUFERSIHIIZEEAFEAET (Research & Development Center, Daido Steel Co., Ltd.)
k2 KRR S AL RE T M 25 2230 (Advanced Functional Materials Div., Daido Steel Co., Ltd.)
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Table 2. Powder characteristic of sample A~D.

. ) Powdery
Sample Composition Dyt m) Aspect ratio Heat treatment
shape
A Fe 7.2 1 sphere —
B Fe 14 1 sphere —
C Fe 2.2 4 flake —
D Fe 2.6 8 flake —
Table 3. Powder characteristic of sample E~G.
L ] Powdery
Sample Composition Dyo( £ m) Aspect ratio Heat treatment
shape
E Fe-13Cr 6.0 30 flake —
F Fe—9.5Si-5.5Al 6.2 31 flake 600 °C-2h(Ar)
G Fe—9.5Si-5.5Al 6.2 31 flake __
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Fig.1. Frequency characteristic of the permeability for Sample A and B. (a)Profile of the real part. (b) Profile of the

Imiginary part.
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Fig.2. Frequency characteristic of the permeability for Sample B/C/D. (a)Profile of the real part. (b) Profile of the

Imiginary part.
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Fig.3. Frequency characteristic of the permeability for Sample E and F. (a)Profile of the real part. (b) Profile of the

Imiginary part.
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Fig.4. Frequency characteristic of the permeability for Sample F and G. (a)Profile of the real part. (b) Profile of the

Imiginary part.
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Fig.5. Frequency characteristic of the permeability for Sample D and F. (a)Profile of the real part. (b) Profile of the

Imiginary part.
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Fig.6. Measurement system of communication distance.
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Fig.7. Structure of RFID tag.
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Table 4. Characteristic of sheet samples used to evaluate communication distance.

(frequency : 950 MHz)

u’ u’” tan 0, Thickness
Sample E 9.2 3.0 0.33 0.2 mm
Ref. DPR-H 11.9 7.3 0.61 0.2 mm
Spacer(Teflon sheet) — — — 0.2 mm
HWEZITo 72, Wy — b, AXR—=H =L HITTRTE
+ EA
S1302mm Th%. 4. % A
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Fig.8. Effect that development material improves

communication distance.
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