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Bandwidth Prediction for the Rectangular Planar
Monopole Antenna by Radiation Mode Identification
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Abstract In this paper, we have illuminated the radiation modes of rectangular planar antennas to
interpret the nature of the wideband characteristic upon which formulas for bandwidth prediction are
presented. Rectangular planar antennas are being investigated by many researchers in virtue of relatively
simple design and fabrication procedures to replace the cylindrical monopoles. But the design principle for
rectangular planar antennas is still based on that of cylindrical monopoles, and the nature of the wideband
characteristic and the formula to estimate the upper band frequency are not analyzed yet. In this research,
we have shown the patterns of the radiation modes explaining the wideband characteristic and also
proposed the upper band frequency with minor modification for the lower band frequency formula based on
mode formation principles. Finally we have confirmed the validity of our results, within 10 % accuracy, by
the application to some published results.
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Geometry of rectangular planar monopole[8]

Fig. 1.
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Table 1. Bandwidth of rectangular planar antenna

olE[LlY HZ oz 73

vt | W L D Z3(f,~fg) f(GHz) fu(GHz)
(mm) | (mm) | (mm) (GHz) 21 xH%) 22 0 A% 213 1 22K(%)
[5] 55 55 3.0 1.230-2.190 1.129 -8.2 1.128 -87 2.361 7.8
[6] 60 60 3.6 1.000-1.980 1.035 35 1.025 25 2.143 8.2
[7] 30 30 25 1.985-4.481 2.070 4.3 2.012 14 4114 -8.2
[8] 20 24 25 2.301-6.157 2.649 15.1 2.527 9.8 5.760 -6.4
X(J,) =\,R(J,) (4) 3. EA BE Ao ot
Y ZE ol 349 &HE
A714 N, & AFAE, BRI X dvds
Ao AgRel B4ne oujaie, Az HEE 71E9) o8] FuEAB-glo] wEH AW o
Aol sk EAREE a7 490 o] Tatelzr  EHue] fidke] At Fukg go ARE ¥ 1
thi2] d7lelN RE g3 g )R FAREES o JEud. = dide AA Fus f,S
Aatr) EA e de] AbgE 2] 18 A

(c) Jy (d J,
JO8 4. A Exgde S 2E[2]

Fig. 4. Characteristic modes of rectangular plate
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