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Ultra-high isolation dual-port circular patch antenna at 2.4 GHz

RuiZhe Han, HaoYu Wang”
School of Physics, Southeast University, Nanjing 211189, Jiangsu, China

Abstract: Reliable wireless communication in the 2.4 GHz industrial, scientific, and medical band increasingly
relies on antenna systems that can provide high inter-port isolation in multiple-input multiple-output (MIMO)
configurations. This paper presents a circular microstrip patch antenna and its extension to a dual-port MIMO
configuration designed for 2.4 GHz operation. The antenna is implemented on a low-loss substrate and evaluated using
full-wave electromagnetic simulations to assess impedance matching, radiation performance, and MIMO diversity
metrics. To enhance inter-port isolation in the array, an inverted U-shaped defected ground structure (DGS) is
introduced between the two radiating elements. The optimized design achieves excellent matching around 2.4 GHz and
ultra-high isolation of approximately -78.7 dB, while maintaining stable gain and radiation patterns across the operating
band. These results indicate that the proposed antenna offers a simple and effective solution for compact,
energy-efficient, and robust 2.4 GHz MIMO front ends in internet of things (IoT) and other short-range wireless
communication systems.
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Figure 1 Geometry of the Circular Patch Antenna with Design Parameters
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Figure 2 Geometry of the Two-Element Circular MIMO Antenna
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Figure 3 Simulated Reflection Coefficient of the Single-Element Circular Patch Antenna at 2.4 GHz
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Figure 4 Simulated VSWR of the Single Antenna across the Operating Band
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Figure 5 Simulated Input Impedance of the Single Antenna at 2.4 GHz
5 HJGRLRTE 2.4 GHz A1 B4 BT

RS RETE TAEANEL N RIFEFEE - 78 2.4 GHz &b, REMSEIIIEEN 6.78 dBi (ILE 6) , FItERECN 7.11
dBi (WK 7) o B ZEMERD, IR R R, AU DI TR A AR RS RO A T FERL. ik

UESZ B TT N R 2 2 3 D S5 R A 1 R g i At

Farfield Gain Abs (Phi=90)

0
Phi=90 30 I 30 pni=270
|
60 X 60
92 920
20010 0
120 | 120
Frequency = 2.4 GHz
150 1 150 Main lobe magnitude = 6.78 dBi
180 Main lobe direction = 1.0 deg.

Angular width (3 dB) = 84.5 deg.

Theta / Degree vs. dBi Side lobe level = -16.2 dB

Figure 6 Simulated Peak Gain of the Single Antenna at 2.4 GHz
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Figure 7 Simulated Directivity Pattern of the Single Antenna at 2.4 GHz
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