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Abstract

Microstrip antennas are widely used in military and civilian fields, the filtering function is inte-
grated into this type of antenna, which can achieve out-of-band signal suppression and effectively
reduce the overall size of the RF front-end. In this paper, a simple filtering shorted-patch antenna
based on the microstrip patch antenna is designed. The antenna consists of a shorted driven patch
with J-shaped slots and a shorted parasitic patch. Filtering response is obtained because of the
radiation nulls introduced by J-shaped slots and the parasitic patch. Measured results show that
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the impedance bandwidth of the antenna is 3.7% (4.76~4.94 GHz), the in-band gain is about 5.0
dBi, and the E-plane half-power beamwidth is about 100°, the out-of-band radiation suppression is
more than 12.6 dB.
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Figure 1. (a) Conventional microstrip patch antenna; (b) Shorted-patch antenna
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Figure 2. The Sy; and gain curves of the conventional microstrip patch antenna and shorted-patch antenna
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Figure 3. Current distribution on the shorted-patch antenna at. (a)4.92 GHz; (b)5.36 GHz
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Figure 4. Simulated results of the shorted-patch antenna for different W,
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Figure 5. Simulated results of the shorted-patch antenna for different L, (L,)

& 5. BmEMAEREXNSH L (L)IERNHESR

3. MR REM Rk
3.1. Rek&Ha

RUE RE BRI B R 2R AE e ATy LA 5 Z R0y A4 S 4, (B3 26 i 2R AR (048 NP8, TR
B — DU R T DAY SR T RS A R . O T RS S NFR ST R AL, — R RREY 0 TR AERR Atz B
ARG R, AP 6(a) BT o o8 T i KA R R 2R R ISR T L3 20 A6, 0 TR A% FR K B8 BE I %8 0.3 mm.
RN I LR, AR IEHEE SR, B2 R%ZHTH R R
3.2. BEHY

K] 6(b) 25 T REER I RZRINN 3 TEAERR S 077 B0 1 S 0 R 38 25 it 2%, v 3 TR 42 BRANMUAREE 1 44
PRI RS I m AT R S 2 A, A IR SIN T — AN F IR S 205, A R 0 1 A G A
RERAEARAH (4R 40 oAb, I TESERBUATE@ T N 5IN T8 R 2, X 45 IR UG B R 28 1)y
B, BREREEEE . RS REW, IERRE NG ORI BH ST %N 3.7% (4.75~4.93 GHz), W/NF

DOI: 10.12677/ja.2020.94005 46 RE R


https://doi.org/10.12677/ja.2020.94005

% 5%

WIEIR S AT 4.8 GHz AR 4.9 GHz, B4 NG AR P, £1°8 5.7 dBi. JEWAMNNNMES 2 S0
STy 4.44 GHz Mt 5.04 GHz 4t.

Wi

10 10
L,
£ £
I — o =
MU
i ; i 35 " : ' 35
! 1 1 | 4.0 4.5 5.0 5.5 6.0
i1 11 1 1l f/GHz
@ (b)

Figure 6. (a)Filtering shorted-patch antenna; (b)The S;; and gain curves of the filtering shorted-patch antenna
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Figure 7. Current distribution on the filtering shorted-patch antenna at; (a) 4.8 GHz; (b) 4.44 GHz
7. KT R REHRERRSTM. (a) 4.8 GHz; (b) 4.44 GHz
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Figure 8. Simulated results of the filtering shorted-patch antenna for different. (a)Ls; (b) D
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Table 1. Dimensions of the filtering shorted-patch antenna
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Figure 9. Photographs of the fabricated filtering shorted-patch antenna. (a) Top view; (b) Bottom view
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Figure 10. Simulated and measured results of the filtering shorted-patch antenna. (a) Reflection coefficients; (b) Gains
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