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Antenna Technologies for Important Document Control Systems Using UHF-Band RFID
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Radio-frequency identification (RFID) systems have recently been introduced to important document control systems due to their superior
efficiency in terms of document-by-document control and ability to facilitate inventories of the contents of filing cabinets.  An ultrahigh-frequency
(UHF)-band RFID is expected to be applicable to such document control systems because of its long read range and ability to read multiple tags.
On the other hand, these advantageous characteristics can also cause several problems such as tag collision, overreaching to tags in unexpected

places, and interference with other RFID reader/writer (R/W) systems.

metal cabinets is sometimes insufficient.
from the cabinet wall are frequently left unread.

Toshiba has developed a near-field R/W antenna for simultaneous tag reading in a single file box.

Furthermore, the tag reading performance in the case of commonly used
As UHF electromagnetic signals are canceled near the metal surface of the cabinet, tags within 3 cm

This antenna reduces unwanted emissions

and incorporates an in-phase reflector for better control of important documents in metal cabinets.
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Important document control system using UHF-band RFID
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Concept of reduction of unwanted emissions
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Configuration of near-field R/W antenna
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Simulation model of R/W antenna and 10 tags
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Prototype of near-field R/W antenna
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Effect of in-phase reflector for reading of tags in metal cabinets
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Frequency-selective surface (FSS) reflector with in-phase reflection char-
acteristics
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Simulation model of FSS in-phase reflector in metal cabinet
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Electric field distribution of FSS in-phase reflector in metal cabinet
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Reflection phase characteristics of various FSS in-phase reflectors
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Electric field over one unit cell of FSS reflector with meshed patch
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