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ABSTRACT

This chapter describes a comparison study between the techniques of coplanar waveguide (CPW) and
microstrip line applied to antenna in the ultra-wide band by analyzing the different parameters achieved
into simulation and fabrication. Fractal geometry has been chosen to design the radiating patch of both
types of antennas by including two electromagnetic solvers based on two different numerical methods:
CST of microwave studio and ADS. The parameters S11, current density, gain, and the radiation pattern
have been achieved into simulation and measurement in the frequency range 3.1 — 10.6GHz released by
the Federal Communications Commission (FCC) as a commercial UWB. The photolithographic tech-
nique, the network analyzer, and the anechoic chamber have been involved to perform the fabrication
and the measurement of the validated microstrip and CPW antennas.
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A Comparison Between the Microstrip and the Co-Planar Wave-Guide Antennas

INTRODUCTION

With the enormous progress of wireless communications, a growth demand of Ultra-Wideband (UWB)
applications appeared, which push researchers to design the UWB systems due to a number of advantages
that make them attractive such as low complexity, low cost and a good time domain resolution allowing
for location and tracking applications. In the past twenty years the UWB was used only in Radars, sensing
and military communications, therefore UWB and since February 2002 when the Federal Communica-
tions Commission (FCC) released the regulation (2002 a, b) the UWB become dramatically involved in
the data communications. The famous passive devices that can be used in this kind of systems are the
Microstrip antenna (MSA) and the Coplanar waveguide Feed line antenna (CPW). Those categories of
antennas will be deeply detailed in this chapter in order to compare the advantages and the disadvantages
between them and to identify the appropriate applications for each type of antenna.

Firstly the MSA in its simplest definition considered as a radiating conductor element on the top
side of a dielectric and a ground plane conductor on the bottom side, the radiator can be a geometric
shape, such as a square, a circular, a triangular, a semi-circular, a sectorial and an annular ring. The first
concept of this kind of patch antenna appeared in 1953 by Deschamps, after that Munson and Howell
designed the first practical MSA antenna in 1970. The MSA antenna has many advantages such as low
profile, light weight, small size and ease of manufacturing, which make it suitable for personal and
mobile communications, therefore the MSA suffer from the narrow bandwidths by nature, therefore
many techniques are used in order to improve the bandwidth some of them is to increase the thickness
or decrease the dielectric constant of the substrate, use a partial ground plane and modify the shape of
the radiating element by using the fractal geometry for example, which is now more popular in the MSA.

Secondly, the CPW antenna defined as a planar transmission line located symmetrically or asym-
metrically in between two grounds collocated in the same side of the dielectric material with the fed line
and the radiator, which is totally opposite of the MSA antenna concept. The CPW technique has been
appeared in 1969 by Cheng P. Wen in RCA Sarnoff Laboratories in New Jersey. The supports of CPW
can be TE Mode in higher frequencies, therefore are shown slightly TEM Mode in lower frequencies,
also the dielectric thickness has no impact factor on the characteristic impedance of the CPW antenna
however the CPW antenna depends to the width and the length of the substrate element. Regarding the
benefits, the CPW antenna presents a low dispersion, a facility of manufacturing due the exiting of all
antenna elements in the same side, which help the CPW antenna to be integrate easily in the passive and
active RF circuits. But the CPW is not suitable candidate in terms of circuit size compare to the MSA,
so one of the methods to reduce the antenna size is to etch the patch by using the fractal technique.

The fractal geometry defined as rough or fragmented shape that can subdivided to copies of the original
form with reduced sizes, this geometry has two principal properties which are self-similarity and space
filling, the first one is used in MSA in order to increase the input bandwidth matching in some specific
wavelengths therefore the other one is used in CPW antenna to get miniaturization.

This chapter, in the beginning, detailed the definition of the ultra-wide band (UWB), the microstrip
transmission line antenna, the coplanar waveguide antenna and the fractal geometry, than depicted a
study of an original CPW antenna validated into simulation and measurement by the way described the
conception of a microstrip antenna by using the computed and measured parameters. At the end a brief
comparison between the two kind of antennas will presented in summarized table based on the studied
parameters for each antenna in order to identify the appropriate applications for the microstrip antenna
and the CPW antenna.

259



30 more pages are available in the full version of this document, which may
be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/a-comparison-between-the-microstrip-and-the-

co-planar-wave-guide-antennas-in-ultra-wide-band-applications-by-using-

fractal-geometry/214458

Related Content

Cloud-Based Dynamic Line Rating: Architecture, Services, and Cyber Security

Valentina V. Timenko (2022). Research Anthology on Smart Grid and Microgrid Development (pp. 488-
505).

www.irma-international.org/chapter/cloud-based-dynamic-line-rating/289895

Nanotechnology Safety and Security: Nanoparticles and Their Impact on the World
Janette Alba, Petra Roupcovaand Karel Klouda (2020). Safety and Security Issues in Technical
Infrastructures (pp. 321-352).
www.irma-international.org/chapter/nanotechnology-safety-and-security/253363

Fault Tolerant Systems

(2016). Reliability in Power Electronics and Electrical Machines: Industrial Applications and Performance
Models (pp. 408-434).

www.irma-international.org/chapter/fault-tolerant-systems/147465

Enhancing an Automatic Analog IC Design Flow by Using a Technology-Independent Module
Generator

Antoénio Canelas, Ricardo Martins, Ricardo Povoa, Nuno Lourenco, Jorge Guilhermeand Nuno Horta
(2015). Performance Optimization Techniques in Analog, Mixed-Signal, and Radio-Frequency Circuit
Design (pp. 102-133).
www.irma-international.org/chapter/enhancing-an-automatic-analog-ic-design-flow-by-using-a-technology-independent-

module-generator/122278

Transmission Line Reliability
(2018). EHT Transmission Performance Evaluation: Emerging Research and Opportunities (pp. 59-78).

www.irma-international.org/chapter/transmission-line-reliability/195993



http://www.igi-global.com/chapter/a-comparison-between-the-microstrip-and-the-co-planar-wave-guide-antennas-in-ultra-wide-band-applications-by-using-fractal-geometry/214458
http://www.igi-global.com/chapter/a-comparison-between-the-microstrip-and-the-co-planar-wave-guide-antennas-in-ultra-wide-band-applications-by-using-fractal-geometry/214458
http://www.igi-global.com/chapter/a-comparison-between-the-microstrip-and-the-co-planar-wave-guide-antennas-in-ultra-wide-band-applications-by-using-fractal-geometry/214458
http://www.irma-international.org/chapter/cloud-based-dynamic-line-rating/289895
http://www.irma-international.org/chapter/nanotechnology-safety-and-security/253363
http://www.irma-international.org/chapter/fault-tolerant-systems/147465
http://www.irma-international.org/chapter/enhancing-an-automatic-analog-ic-design-flow-by-using-a-technology-independent-module-generator/122278
http://www.irma-international.org/chapter/enhancing-an-automatic-analog-ic-design-flow-by-using-a-technology-independent-module-generator/122278
http://www.irma-international.org/chapter/transmission-line-reliability/195993

