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Abstract

This research reports a four-port multiple-input-multiple-output (MIMO) antenna designed
for 5G-NR band applications including n77: 3.30–4.20 GHz, n78: 3.30–3.80 GHz, and n79:
4.40–5.00 GHz. The proposed design is analyzed in two parts, one single-element asymmet-
rical fed Calendula flower-shaped antenna and the other four-port modified MIMO antenna
with the connected ground. The evolution of the MIMO antenna is studied based on the char-
acteristics and optimized single-element antenna. The measured 5G-NR bandwidth offers a
very high matching of impedance for MIMO configuration and higher isolation in the
same band. The MIMO antenna offers an average peak gain of 3.51 dBi with a radiation effi-
ciency of more than 90%. The radiation patterns plotted at 3.51, 4.00, 4.50, and 5.00 GHz
match with almost omni-directional and dipole patterns in H- and E-radiating planes respect-
ively. The MIMO antenna also records good diversity performance (ECC, DG, CCL, MEG,
and TARC) in n77, n78, and n79 5G bands.

Introduction

The channel capacity of the multiple-input-multiple-output (MIMO) antenna is increased due
to the transmitter radiating the identical power and the receiver receiving it, and hence, there is
no necessity for additional bandwidth [1]. This type of multiple radiating antennae suffers one
major drawback which is maintaining isolation between the neighboring radiators which are
closely packed. There can be different configurations of the MIMO antenna (2 × 2, 4 × 4)
[1–35] which are designed for specific applications and ensure good isolation between them.
The MIMO antennas [1–20] discuss the design methodology and isolation techniques used so
that the interference between the neighboring radiators’ field radiation is mitigated and hence, all
the required results are preserved. A square patch with rectangular ground placed orthogonally
maintains isolation of more than 30 dB [1] while a T-type stub attached to the ground between
two adjacent radiators [2, 3, 12] and a tapered feed patch MIMO antenna [4, 8] observes better
isolation by using rotated L-type strips. A funnel-shaped stub placed between shared ground
[5], a rectangular-rotated L-type strip in the ground between two orthogonal radiating patches
[6], and an etching pair of symmetrically-cut rectangular slots are the other reported techni-
ques to achieve better isolation [7]. In an F-shape inverted antenna, a Swastik-shaped repetitive
etched structure is applied to improve the isolation [9], and a short stub-loaded resonator with
added T-shaped junction in between dual radiating patch [10] and novel elliptical type stub
in-ground helps in achieving higher [11]. A unique pair of fractal stub [13, 15, 16] multiband
MIMO antenna with a T-shaped stub on the ground [14] and the dual half-cut quasi self-
complementary MIMO antenna utilizes no complex decoupling structure for isolation [17];
feather-type circular-shaped loaded radiator achieves isolation by placing the two identical
radiators orthogonally or adjacent to each other [18, 19] and a T-type stub etched with semi-
circular slot also helps in maintaining higher isolation between two radiating elements placed
adjacent to each other [20]. The above-discussed MIMO antenna is of 2 × 2 configuration and
also different techniques are applied to achieve better isolation in a four-port MIMO config-
uration. A four-semielliptical MIMO antenna with an asymmetric coplanar strip placed in an
orthogonal fashion occupying a size of 48 × 52 mm2 on an FR4 substrate requires no add-
itional isolation element [21]. A MIMO antenna for automative application which is inter-
locked with a four-radiating patch achieves higher isolation in a bandwidth of 2.80–9.50
GHz [22]. Radiation pattern and polarization diversity are achieved in four pairs of microstrip
fed antenna which also consists of dual-concentric annular slots [23, 24] and five concentric
stubs placed between four radiators [25]; a defected ground structure monopole of 4 × 4
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