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Miniaturization of UHF Planar Antenna Employing Slot-loading

Joong-Chang Chun* * Dong-Hyun Lee** - Tae-Soo Kim*** - Hyun-Deok Kim*
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ABSTRACT

Planar antennas are very efficient for the use of the out-door data transmission applications due to their low-profile characteristics. But the
size of the antenna in UHF band blocks the practical usage. In this paper, a miniaturized planar antenna is investigated for the application of
AMR system in UHF band. The designed antenna is fabricated in the form of the microstrip patch on the FR-4 substrate. The miniaturization
is achieved by slot-loading on the patch. First, effects of simple slots-on the size reduction are analyzed, followed by the design using more
complex slots resulting in the reduction ratio of 37.9% in 425.6 MHz and bandwidth of 3.8 MHz. The effect of epoxy coating for the
protection is also investigated.
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Fig. 1 Patch antenna ioaded with double slots
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Table 1. Variation of resonant frequencies according
to the slot position

Symm) | & FE(MHz) | HEE=MHzZ) | HBE8(%)
7| & x| 900.0 8.25 -
0 7450 2.70 17.2
5 7464 275 71
10 7576 3.03 15.8
20 803.8 491 10.7
-5 7520 2.75 16.4
-10 7/61.8 3.03 154
-20 803.1 4.43 10.8
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Fig. 2 Slot rotation on the patch antenna
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Table 2. Variation of resonant frequencies according
to the angle of slot rotation

SIMZHE) | BXFTMH) | HAEMHD) | Z2E(%)

7| & af x| 900.0 8.25 -
0° 8759 8.16 26
30° 8934 11.12 0.7
60° 885.7 7.68 15
90° 7450 270 17.2
120° 800.0 373 1.1
150° 8934 8.19 0.7
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Fig. 3 Patch structure of the slot antenna
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Table 3. Dimensions of designed antenna

ai 16.5 S 5.0

ay 16.5 fx 50.0 i}
b 105 £, 38.0

Do 22.5 L 100.0

C 14.0 W 180.0
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