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Abstract

An accurate design method for rectangular microstrip patch antenna that can be applied to wide
range of frequencies (C-band to X-band) is proposed. With due regard  the frequency dependant
effective dielectric permittivity to design formula, the inaccuracy of previous design formulae can
be overcome, The results predicted by new procedure are compared well with experimental resuits
that had varying operation frequencies between 7GHz and 15GHz. Antennas are fabricated over
microwave substrates with the same dielectric permittivity and thickness. Radiation power patterns

are also measured and they agree well with theoretical values.
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Rectangular microstrip patch antenna.
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Table 1. Dimensions of microstrip patch antennas.

2 4| 718 SF ) A2 a4 T E iR
FHE | gug (5| 2 | A0 | 2 | a0 | A
[GH] (on}{ (mn] | [wn] | (wm] | [an) | (o]

7 2.45 [ 1.6 | 1632 | 1.251 | 0.657 | 7.054 | 4.636
8 2.45 | 1.6 | 1428 | 10.77 | 0.657 | 6.176 [ 4.636
9 2.45 | 1.6 | 1269 9.42| 0.657 | 5.497 | 4.63%6
10 245 1 1.6 | 1L42 | 834 0.657 ] 4.951 | 4.63%
11 2.45 | 1.6 | 10.38 | 7.45 | 0.657 | 4.504 | 4.63%
12 2.45 [ 1.6 | 9517 671 0.657 | 4130 | 4.63%
15 245 1 1.6 | 7.614| 510 | 0.675| 3.307 | 4.63%
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Fig. 3. Resonant characteristics of fabricated antenna.
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Table 2. Resonant characteristics of antennas.
FAFIE | %23k [Return loss| ?Ho3 & | %o 3%
[ GHz]. [%] [dB] [ GHz] [ %]
dl&zk | =43
7.0 6. 940 0.86| —29.498 | 0.38 5.48
8.0 8.014f —0.18) - 19.885 | 0.33 4.11
9.0 8.960 0.44 | —18.387 | 0.50 5. 56
10.0 9.980 0.20] —21.016 | 0.66 6.61
1.0 : 11.006 0.05| —39.780 | 1.056 9.37
12.0 ] 12.000 0.00] —15.027 | 0.60 5. 00
15.0 | 14.960 0.27| —31.848 | 1.40 9.49
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Table 3. Radiation patterns of antennas.
FAF94 | o & | adB 9% | VSWR
[ GHz] [dB] [°]
7 5.2 66 1.077
8 7.3 73 1.226
9 6.1 66 1.345
10 8.25 78 1.201
11 7.0 66 1.021
12 4.8 84 1.261
15 5.0 82 1. 051
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