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ABSTRACT: A compact UWB-MIMO antenna designed for sub-6 GHz, Ku-band, snd m:llimeter-wave applicztions with UWE capzbil-
ities 15 proposed. The antenna design corsists of two inverted L-sheped MIMO clements with slot etehing, deliberately positioned on

an FR-4 material substrale, mueasuring 36 x 18 x 1 6 mm®. Uliliding inverted L-shaped clements and prudently arranged slots on the
substrate, the design achieves wideband characteristics. For enhanced isolaton, interconnecied rectangular slots with a fork shzpe are
ctehed in the bottom lever, ensuring the isolétion of less than —25dB between ports. The proposed design exhibits an impedance band-
width of approximarely 54% within the frequercy range of 3 GHz to 40GHz, making it suitable for sub-6 GHz 50 bards, Ku-bard, and
millimeter-waye applications. The advantages of compactness and low profile of the proposed design are best suitable for 55, Ku-band,
and mullimeter applications with UWB capabilities. The proposad design is successfully fabricated and tasted.

1. INTRODUCTION

he increasing nead for elevated data speeds and enhanced
Tspeclral efficiency in advancad wireless networks persists.
driving the emergence of multiband multiple-mput multiple-
cutput (MIMO) antenna systems as a viable solution. A tri-
band MIMO system operating across 5G Wi-Fi, Ku-band, and
mm-wave frequencies. employing a 2 x 2 conliguration on a
Rogers-3880 substrate, is propoased in [1]. It incorporates a
passive decoupling structure, consisting of thin micrestrip lines
placed between the elements and precisely designed to achieve
below —20dB. Simulation results are across a frequency range
of 3 GHz 10 40GHz. In [2]. a compact dual-pelarized MIMO
syslem tailored for sub-6 GHz 5G applications is presented, fo-
cusing on isolation enhancement. Utilizing plated through-hole
technology, a stub is strategically placed diagonally between
crthogonal ports. The structure utilizes a half mede te ensure
minimal interport isolation, firther augmented by additional
patches to create an 8-element MIMO configuration. In [3],
a MIMQ is introduced. featuring high isolation and circular po-
larization tailored for 5G applications. This design achieves
excellent isolation exceeding —20dB. Circular polarization is
attained with an axial ratio bandwidth (ARBW) of 100 MHz,
JO0MILz, and 150 M1z centered at 1.2 Gllz, 3.5 Gllz, and
3.2GHz, respectively. To ensure compactness and high isola-
tion at L-band, three modified monopoles are extended on the
bottom layer nfthe antenna nsing shorting pins wirh an in-built
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isolator into the ground plane to suppress MC between ports.
Overalldimensionsare 34 * 381,52 mun™. A novel copact 4-
port design tailored for 5G applications 1s introduced in [4]. The
design features a two-arm menepele printed on a flexible sub-
strate, from 3 GHz to 4. 12GHz, Key paameters such as MC
between ports, DG, total active reflection cocflicient i TARC),
mean effective gain (MEG), envelope corrzlation coefTicient
[ECC), and channel capacity loss (CCL) werz measured, re-
sulting in improved performance. The recent planar MIMO de-
signg, in [5], encompase various techniques such ag defected
ground structure (DGS), slot/stub, dizlectric resonator antenna
[DRA) , and metamaterial structures. These approaches of-
fer a thorough investigation of how slots, partial ground struc-
hures, and dzeonpling mechanisms influence factors like 180-
lation and bandwidth. In [6], an adaptable MIMO designed
for 3G, WiFi-6E, X-band, partial Ku, and K-band applications,
operating across a frequency range 3 GHz to 20 GHz, 1s intro-
duced. This system emplovs a decouplng structure to achieve
wide bandwidth and over 20 dB isolation with the utilization of
partial ground and slots. The proposed antenna exhibits reso-
nanca from 3 to 7GHz with a rectangular radiator, and from 8
lo 15.4 GHz and 18.7 to 20 GHz with semi-circular strip lines.
In[7]. a compact d-port antznna, shaped like a thombus, is pro-
posed for dual band applications. This design features a com-
mon patch and 4 thembus-shaped slot etched from the common
radiator, achieves return loss values of —17dB and —25.7dB
at 12.9GHz and 16.5GHz, respectively, along with gains of
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