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Experimental Performance Evaluation according to the Sticked
Backside Plate of Dipole Antenna for RFID Tag
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Abstract

This paper presented design for a dipole antenna operated at 900 MHz band RFID tag, and antenna performance
varied by the sticked material was experimentally evaluated. When dipole antenna was sticked by the material having
a different electric characteristic such as dielectric material, fero-magnetic material and conductor, variations of antenna
return loss and radiation pattern according to the sticked material kinds, size, and height between antenna and the sticked
plate were experimentally observed and evaluated. When antenna was sticked by dielectric surface, the measured return
loss and radiation pattern by affection of different dielectric permittivity ratio showed resonant frequency shift of about
40 MHz and relative attenuation of 1 dB to 3 dB. Even though frequency shift by size variation of the sticked plate
was observed, the measured radiation pattern of dipole antenna located on the sticked plate was similar with one without
backside plate. In the case of conductor or fero-magnetic material as the sticked ground plate, because of frequency
shift and phase difference by distance between dipole antenna and the sticked ground plate, amplitude decrease of
radiation pattern at 910 MHz was observed about 5 dB above.
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Fig. 1. Structure of a designed dipole antenna.
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Fig. 2. Photo of the fabricated dipole antenna using
FR-4 substrate.
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Fig. 3. Reflection coefficients of dipole antenna.
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Fig. 4. Radiation Patterns of dipole antenna at 910 MHz.
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tenna with respect to size variation of teflon
as backside plate.
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Fig. 9. Measured radiation pattern of dipole antenna by size variation of teflon as backside plate.
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Fig. 10. Measured dipole antenna reflection coeffici-
ents by size variation of the FR-4 backside
plate.

AE ¢ F Yok

F 12 910 MHzo| A A2 thol Z oter}e] o]
5 ¥3E Jeidh 73 qPeE v HEE
3 FR4 fA4 BF F& A% A7) g o5
o Wzl WS- F7le sged, 14 8% 11ERH
& 4 e AAY, AHY A7)0 g JuPE2 W
3 g Fol Ao FFE o] 52 wWEr|E syt

FR47} B ZEHT o} 5o B 2 §%F2 F3 Yot

ol& FR-49] HlfFAgo] QZEe] HifALHT &
0g wLEA e Y FHFU 910 MHzA A

E-Plane

B 1. wifAdgel O fAA oF A o5
Ws S4(29: dBi)

Table 1. Characteristics of calculated gain variation by

dielectric materials with different permitivity.
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