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Design of a Dual-Frequency Microstrip Patch Antenna
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Abstract

In this paper, a novel design method of an apertured coupled microstrip patch antenna with the
single feeding structure is proposed for dual resonance frequencies with mutually perpendicular
polarizations. The characteristics of this antenna are experimentally investigated. In order to achieve
this goal, a new type of square patch with double notches is used as a radiator and the crossed
slot and the bended mictrostrip feeder are adopted for the dual polarizations in the aperture-coupled

structure, For the application of the proposed antenna, a Ku-band Tx/Rx 2 X2 subarray antenna
is designed and manufactured. Also, the applicability of the antenna as a ground terminal is

examined through performance analysis. According to the measurement, the gain of the antenna
is 10 dBi at the center frequencies of Tx and Rx, the side lobe level is lower than —13 dB, and the
cross polarization lebel is below 17 dB.
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Fig. 1. The geometry dimensions of an aperture
coupled microstrip patch with double not-
ches,
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Table 1. Design parameters of an aperture coupled
microstrip patch with double notches.

g% | Xlem) | Yiem) | S(em) | Licm) Glem) | Wiem)
71| 2055 | 2055 | 033 | 023 | 009 | 064

2t | ailem) |ax(em) | br(em) | be(em)

A7 036 | 0338 | 0084 | 008
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Table 2. Design parameter of microstrip circuit la-
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Fig. 2. Resonance frequencies as function of length
W(® 0 simulated ¥V measured).

§0

48 4

o

46 1 v

444

Freq (GHz)

4.0 4

38

00 1 2 3 4 5 ] 7

3 3. G ¥l e F
(00 AEHA WV 3
Fig. 3. Resonance frequencies as function of length
G(® 0 simulated ¥V measured).
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Fig. 4. Resonance frequencies as function of length
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Table 3. Design parameters of S, L, W and G for

Fig. 2~5.
HASE A X (em) | ZFFH0H
a9 2 W o 024, 064, 1.04 G S L
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Table 4. Design parameters of an aperture coupled
microstrip patch with double notches.

3 | X(mm)|Y(mm)|S{mm) | L{mm) | G{mm) | W(mm)
27 526 | 526 | 0629 | 0541 | 019 | 222

2z |almm)|a(mm) b(mm) ty(mm)

2701971 | 049 | 211 | 049
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Table 5. Microstrip circuit laminates.
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Fig. 6. Configuration of 2X2 array antenna.
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(Measurement ).
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Fig. 9. Radiation pattern of 2X2 array antenna,
(a) E-plane pattern at 12.5 GHz.
{b) E-plane pattern at 14.25 GHz.
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