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The continuous demand for better mobile broadband wireless experiences inspires both the research In this Thesis we are focusing on the design and implementation of antennas meeting the different frequency

and industry to leverage key system resources in order to meet future extreme capacity and performance bands and radio systems requirements by using novel techniques and out breaking
requirements. , such as superconductors and metamaterials, and setting up the

In other aspects, those emerging large capacity systems demand novels antenna designs that can afford The improvement of the main characteristics of an antenna involves addressing the study of these aspects:

unforeseen features. : : : : : : L .
- The simulation and . use of coplanar microstrip designs introduces coupling issues, being

In this research work we have focused on three main type of antennas which fall into three different the most important that one due to the included RF connector.
frequency bands and radio systems definition: The used to manufacture the antenna prototype: most of substrate materials considered are

wave frequency band antennas (60GHz): 5G wireless systems require of large bitrate and based on Duroid laminates with not fully characterized properties for the frequency bands here
massive density of devices. Miniaturized antennas of large gain jointly to a low side-lobe level (SLL) considered.
are required to equip devices with MIMO capability. The inaccuracies and design deviations due to the
frequency antennas: THz radio link must be doted of a high gain and minimum SLL to compensate Development of a that includes inaccuracies and problems arising from both the
the path losses of the high frequency channel. material and the manufacturing process.

, fr:eque?cy S tl;e;.bove expenendce 'S alr:neclj to ?e cc;jmbmed tc; d quanturI: tr;alnsmltter The three main aspects to maximize in an antenna design are the gain, the reduced SLL to achieve MIMO
to improve the performance of this emerging radar technology for the 18GHz frequency band. | ability and the size miniaturization.

In the present work, the following tasks have been completed:
of the effects due to the material
in the coplanar microstrip design of millimeter and THz band antennas.
for millimeter band using coupled microstrip line feeding.
of the Graphene for its use in the design of millimeter and THz band

antennas. Literature review

with Graphene for THz band. Millimeter prototype

The next year planning includes the following tasks to be completed: THz prototype

using microstrip technology over metamaterial substrate Quantum prototype
will be developed for semiconductor substrate.
3. The study of the will be initiated and his integration in a silicon wafer.

Thesis results

Analysis and characterization of the Graphene for its use in the with Graphene for 5G band
design of millimeter and THz band antennas

In order to develop a Graphene antenna we need to known the Theoretical design
conductivity on the Grz.aphene. F(?I‘.thIS purposg, Kubo s. formula and simulation of 3
of the Graphene electric conductivity was studied and simplified ,
using a two-terms Drude model: Smgle graphene
atch prototype on 3
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Chemical potential variation is required for a
proper conductivity set up.

Surface Conductivity of graphene intraband

o Design and simulation of reconfiguration of the patch
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dielectric permittivity &,: y
. Connector - feed line soldering:
. Fabrication mechanical

inaccuracies and errors.

Farfield Directivity Abs (Phi=0) | —— farfield (7=60) [1] |

Main lobe direction = 0.0 deg.
Angular width (3 dB) = 12.9 deg.
Side lobe level = -12.9 dB
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