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A B S T R A C T

This paper presents two new designs of MIMO dual band coplanar waveguide (CPW)-fed-slot antennas operating
in the 5G frequency band (28 and 38 GHz). The first antenna is an XX MIMO antenna and the second antenna is an
XY MIMO antenna. Simulated results for the S-parameters are presented for the two antennas using HFSS.
Measured results are also presented for the return loss and gain with both results showing good agreement. The
current distribution, group delay, envelope correlation coefficients (ECC), and diversity gain, are also presented
for both antennas. The two antennas are fabricated on a substrate having dielectric constant εr ¼ 10.7 and
substrate thickness 0.635 mm. The size of the antenna is 4.4 mm x 4.1 mm x 0.635 mm.
1. Introduction

The year 2020 is widely considered to be the year of commercial
launching of 5G worldwide. The spectra of 5G can be split into sub 6 GHz
and mmwave bands such as 28, 38, 60 and 70 GHz. The mmwave bands
are more desirable for bandwidth availability since the sub 6 GHz band is
mostly occupied [1]. For 5G communication, Ka band (at 28/38 GHz) can
be allocated for frequency division duplexing (FDD), where a dual-band
single antenna system is preferred as a transceiver [2, 3, 4, 5, 6].

As a key component of the LTE wireless system, the multiple-
input–multiple-output (MIMO) antenna, which utilizes multiple trans-
mitting and receiving antennas, has attracted significant attention in the
past few years for its ability to increase transmission capacity and reduce
multipath fading [7, 8, 9]. MIMO antennas also provide spatial diversity,
polarization diversity and/or pattern diversity [4]. Integrating MIMO
technology with multiband antennas can further increase the channel
capacity as compared to conventional MIMO systems for narrowband
applications [8].
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Dual frequency antennas are used in a variety of applications
including satellite communications, global positioning systems, synthetic
aperture radar and personal communications systems [10, 11, 12].

The use of coplanar waveguide in multi band antennas as antenna
feed is important so that the antenna will be compatible with monolithic
microwave integrated circuits. Coplanar waveguide has several advan-
tages such as easy integration with active and passive elements, low
frequency dispersion, the extra design freedom through the ability to
vary the characteristic impedance and phase constant by changing the
slot and strip widths, and avoiding the excessively thin, and therefore
fragile, substrates as in microstrip line [13, 14, 15, 16, 17, 18, 19, 20].

The design of CPW dual band MIMO antennas operating in the mm
wave band for 5G has recently attracted much attention. Wei Hu et al
[21], designed a dual-band eight-element MIMO array using multi-slot
decoupling technique for 5G terminals with multiple PCB boards.
Parchin et al [22], proposed a new broadband MIMO antenna system for
sub 6 GHz 5G cellular communications that employs 4 pairs of compact
CPW. Barani, et al [23], proposed low-profile wideband conjoined
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