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Abstract

This paper presents a millimeter-wave broadband beamforming microstrip array antenna. By em-
ploying a non-contact proximity-coupled electromagnetic feeding technique, the operating band-
width of the antenna array is effectively expanded. Through rational design of a series feeding net-
work and optimization of the unit structure and feeding positions, the excitation amplitude and
phase distribution required for beamforming are achieved. Test results demonstrate that the de-
signed 16-element microstrip antenna array operates in the frequency band of 76~81 GHz, with
excellent beamforming performance and a sidelobe level better than -18 dB.
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Figure 1. Structure of two-element proximity coupled feed patch antenna
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Figure 2. S11 & pattern of simulated two-element antenna (78.5 GHz)
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Figure 4. Simulation model of series-fed array antenna

Bl 4. BIRMETIAMRHEER

DOI: 10.12677/ja.2025.144007 77 RE 2R


https://doi.org/10.12677/ja.2025.144007

3R

(a) JA—LiHEhIRE vs R EE (b) IH—{LBEIREE vs PSS IR
1 1
e
//
i, g , LA
I g N
=] / [} I
g 0.6 % g 0.6 ~—_
Doatrs Do,
/
0.2 0.2
0.4 045 05 055 06 065 0.7 0.1 0.15 0.2 0.25
WEHZEE W, (mm) ERSER W, (mm)
015 (c) MEMBRIZEM vs BETciiBIRES
ﬁ 0.1 m——
< e
¥ 0
% -0.05 /
5 -0 1 ,/
-0.15
0.3 -0.2 -0.1 0.1 0.2 0.3

0
BB A z, (mm)

Figure 5. Relationships between element excitation amplitude-phase characteristics and key parameters
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Figure 6. Antenna array simulation process

B 6. REMEHERRE

DOI: 10.12677/ja.2025.144007 78 KL=


https://doi.org/10.12677/ja.2025.144007

SR

-10 T T T T - - . T T T T T T T T T T
11+~
124 o
R S e T R T e Sy A g e
13- o 204 proeee oo :
= 14+ € 30t # A R
5 4 g » 4
15+ c ANRIAT T R . i .
1. T 4O doeeeeant Booih Phi=0deg 76GHz | ___
164 S | | A ] Phi=90deg 76GHz | |
1. ! : : Phi=0deg 78.5GHz ' ]
74 -504------- Sl s 5 Phi=0deg 78.5GHz|-----4--=-- d
________________________ Phi=0deg 81GHz |......i......i......
_18 T : T : T : v : T T - T : T -60 Pr:ll_oldeg‘ 81?HZ' T ': T

76 77 78 79
Fre(GHz)

-260 l-1l50 I-1(I)O ‘ -5‘0 0 50 10IO ‘ 150 200
Theta [deg]

80 81

Figure 7. S11 & pattern of simulated Taylor linear array
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Figure 8. Manufactured antenna array
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Figure 9. Antenna array under testing
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Figure 10. Comparison of measured & simulated results of antenna array elevation pattern
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Figure 11. Comparison of measured & simulated results of antenna array azimuth pattern
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