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Academic Year 2012
ABSTRACT

This thesis presents a design of the slot antenna, fed by Coplanar Waveguide (CPW). The
proposed antenna is fabricated on a mylar polyester film substrate for the applications of Broadband
Wireless Access (BWA) technology.

Compact thin-film antenna with C-Shape for BWA technology designed using
C shape stub fed by CPW. The gap between the stub and the ground plane is being designed as a
curved edge. The proposed antenna have a dielectric constant 3.2 and a thickness 0.4 mm. The size
of the proposed antenna is 53.3 x 60 mm’. The antenna was analyzed using the commercial IE3D
software, which is based on the Method of Moment (MoM).

Simulated and measured result shows that the proposed antenna has the bandwidth of
frequency band from 1.9 - 12.5 GHz. The gain of antenna in operating frequency band average is
greater than 2 dBi, which compact thin-film antenna with C-Shape in this thesis suitable for

applying to various portable BWA technology.

Keywords : thin-film antenna, broadband wireless access technologies, c-shape, ie3d
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A1 ESCD Techmologics

Features:

* Maintains Single Lobe Radiation
Pattern Over Frequency

* Ultra Broadband: 1GHz - 18 GHz
* 300 W Power Input Capacity

* Optimized High Frequency Gain
* Low VSWR

The Modal 3117 Double-Ridgad
Wavaguide is a the latest addition foa
family of double-ridged wavegulds
horn antennas for microwave and
EMC measurement from ET3-
Lindgren. Users of this antenna
benefit from uniform illumination of
target surfaces and accurate gain
measurement. In addition, the
Model 3117 exhibits high gain and
low VSWR across its frequency band,
accepting moderate power Input of
300 watts,

The electrical characteristics of this
antenna were designed and modeled
using powerful workstations running
electromagnet ic sirmulation software,
Equally important, experienced RE
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anvegride

Model 3117

ETS-Limcpram Modlal 3717 Doutile-fid ped G veduaite Hom
PATENTPERTIAG

engineers worked with our
mantfacturing team to produce a
practical and affordable
realization of the modeling
process. On completion, the
antenna was tested and calibrated
at our AZLA accredited lab facility.
All production units are individually
calibrated at this facility.

Features

Single Lobe Radiation Pattern
The Model 3117 maintains a single
main lobe pattern in the direction
of the horn axis over its frequency
range. This characteristic is
essential for even distribution of
electromagnetic energy on a target
surface, and accurate

measurement of gain and vector
information. The Model 3117's
unique design suppresses the
propagation of high order modes.
The result is an antenna with a
wiell-defined single lobe radiation
pattern that oitperforms other
antennas in its class.

Ultra Broadband

The Model 2117 sweeps from | GHz
to 18 GHz without stopping for band
breaks. making it ideal for
automated testing. It has the widest
usable frequency range of any
antenna in its class, with no
performance degradation from high
order modes.
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A1 ESGD Techaologics

Power Input

The Model 3117 uses a Type N
connector and accepts up o

300 watts of continuing input power
with up to 400 watts of peak power.
The antenna’s high gain and low
VSWER over its operating frequency
translates into efficient amplifier
use and high field strengths.

Uniform Gain, Low YSWR

The Model 3117 has a more
uniform gain and antenna factor
because of the better behavior of
its radiation pattern. Since the
pattern is stable over frequency,
the gain and the AF also remain
stable. Similar antennas of this
class exhibit large variations of the
gain and the AF as the frequency
increases.

Construction

An antenna constructed to
maximize structural integrity is
better able to maintain its
electrical properties. The benefits
are hetter measurement
repeatability, lower uncertainty
values and longer calibration
validity. The Model 3117 is
constructed to be a rugged
antenna that thrives in an
environment of constant use. This
antenna includes both tripod and
rear “stinger” mounts. The stinger
mount permits on-axis rotation/
polarization.

&3

EMC Antepnas

anvegride

Model 3117

Standard Configuration
* Antenna Assembly

¥ Mounting bracket drilled 1o accept
ETS-Lindgren or other tripod mounts
with 1/4in x 20 threads

¥ Rear “stinger” for use with on-axis mount
pesitioners

* Individusally calibrated at 1 m per
SAEARP 058 atour AZLA accredited lab.
3 m callbration per ANSICE3.5 avallable
at additional cost. Actualantenna factors
and a signed Certficate of Calibration
Canformance included with manual

Options
®  AntennaMast

* Antenna Tripod

Applications
FGE-16 FGC-18 IEL/CISPR'EN SAE 1113 SAE JBE1 MIL-STO-481E MIL-STO 286 MACEIM
RE RE RE, I RE. RI RE, RI RE, Rl T, AX RE
Electrieal Specifications
MODEL FREDUENCY YEWR WA MU PEAK INPELOANCE CONNECTORS
RANGE RATIO GONTINUOUS POWER [NOBENAL}
{AYE) POMER.
ar 1 GHE - 16 BHZ 3.5:1 mayg 0w 400w 500 WEN
<27 abve 1 5GHT
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Compact Thin-Film UWB Antenna with Round
Corner Rectangular Slot and Partial Circular Patch

Pornthep Thongyoy, Paitoon Rakluea, Tanapong Nopavong na Ayudthaya

Department of Electronic and Telecommunication Engineering, Faculty of Engineering
Rajamangala University of Technology Thanyaburi
Pratumthani, Thailand

E-Mail: boy_el@hotmail. com

Abstrace—In this paper, we present a compact thin-film
ultrawideband (UWB) antenna with round corner rectangular
slot and partial circular patch. A CPW-fed rectangular slot
with a fork-like tuning stub radiates through a rectangular
aperture, which ensures UWEB impedance matching from 2
GHz to 11.6 GHz for 5;; < -10 dB. This antenna is printed on
Mylar® Polyester Film substrate with size of 60x53.3 mm’” and
thickness of 0.3 mm. The return loss, current distributions, and
radiation patterns of the fabricated antennas are presented.
The antenna is determined using design equation, and
simulated the commercial IE3D software, which is based on the
method of moments, and is verified experimentally. The resulis
show that proposed antenna is very suitable for various
portable UWB applications.

Keywords— thin-film; wwb antenna;  rectangular  slot;
circular patch

[ INTRODUCTION

The Federal Communications Commission (FCC) first
approved rules for the commercial use of UWB in February
2002. Has been allocation of frequency band from 3.1 tol 0.6
GHz for ultrawideband (UWDB) approved rules for the
commercial use. Antenna design for UWB system has
become a challenging topic. Compared with other antenna
technologies, certain good characteristics, such as small size
are required in the UWB antenna. Commercial UWDB
systems  require  small  low-cost  antennas  with
omnidirectional radiation patterns and large bandwidth. It is
a well known fact that planar coplanar waveguide antennas
present really appealing physical features, such as simple
structure, small size and low cost. Due to all these interesting
charactenstics, coplanar waveguide are extremely atfractive
to be used in emerging UWDB applications, and growing
research activity is being focused on them. The advantages
of slot antennas include wide bandwidth performance and a
fork-like stub for excitation such that a broad bandwidth can
be achieved [1]. Another type of wideband antenna designs
in the recent literature is rectangular slot antenna (CPW)-fed
[2]-[3]. The latter approach has significant progress on the
bandwidth enhancement curve and partial circular patch
around affect a wide bandwidth [4]-[5].

OTR-1-4673-2025-2/12/831.00 ©2012 IEEE

In this paper, a coplanar waveguide (CPW)-fed with
round corner rectangular slot and partial circular patch are
proposed. The simulation is  conducted using the
commercially available Zeland [E3D simulation software.
The measured results show the proposed UWB antenna can
achieve a return loss greater than 10dB from 19GHz to
12.5GHz. A compact antenna area of 533 by 60 mm2 is
achieved.

II. ANTENNA DESIGN

o R——

z X
Figurel. Geometry of the proposed antenna

Fig.1 show the geometry of the compact thin-film
ultrawideband (UWB) antenna with round corner
rectangular slot and partial circular patch has dimensions
53.3 x 60 mm” with substrate is Mylar® Polyester Film with
a dielectric constant of 3.2 and substrate thickness 0.4 mm.
The radiating element fed by coplanar waveguide (CPW).
The wide rectangular slot with four round corners of



dimensions Ws % Ls is etched in the ground plane. The
radius of round corner is R. A partial circular patch of mdius
Rs and width L are also chosen. A near 50 Q CPW-fed line,
having a metal strip of width 0.5 mm and a gap of distance
S, is used to excite the proposed antenna. Both wide slot and
patch employ circular arc structures, which can control the
coupling between the CPW-fed line and introduce more
resonant modes.

Finally, based on the design rules, an improved UWB
antenna with ound corner rectangular slot and partial
circular patch is successfully designed.  The design
parameters are Ws = 2.8 mm, Ls = 43.3 mm, R = 6.5 mm,
Rs=11.5 mm, Lt = 7.25 mm, Rc = 42 mm, Lc = 13.8 mm,
Wp =08 mm, Lp = 7.1 mm, Wg =225 mm, Lg = 203
mm, T=237mm, F=11.7 mm, 5 =0.5 mm

III. RESULTS AND DISCUSSIONS

The parametric study is important because it provides
some understanding of the antenna characteristics to the
antenna designer since this is a new design of this antenna.
The various design parameters were constructed and the
return  loss  and current  distributions and  radiation
characteristics are presented and discussed. The parameters
of this proposed antenna are studied by changing one
parameter at a time and fixing the others.

—— W = 59.00mm
o = = W= 50.00mm
= »-=W =51.00mm
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Return Loss (dB)

Frequency [GHz]

Figur2. Simulated Return Loss < -10 dB R the proposed antenna
with various distance W.Other geome tric parameters are the same as given
in Fig. 1.
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—L = 52.30mm
= = L=53.30mm

Relurn Loss (dB)

Freguency [GHz]
Figure 3. Simulated Return Loss < - 10 dB for the proposed antenna
with various distanee L. Other peometric parameters are the same as given
in Fig. 1.

——R = 5.50mm
0 = = R=650mm
== R =7.50mm
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Frequency [GHz]

Figured, Simulated Retum Loss < -10 dB for the proposed antenna
with various distance R, Other peometric parameters are the sameas given
in Fig. 1.

Rc = 3. 70mm
o — — Rc=4.20mm
== Ro =4.7T0mm

Relurn Loss (dB)

Frequency [GHz]

Figure5. Simulated Retum Loss < -10 dB for the proposed antenna
with various distance Re. Other geometric parameters are the same as given
inFig. 1.



Fig. 2. If the value of "W' is increased. The width of the
bandwidth is reduced at high frequency, but in the 10.5GHz-
1 1GHz. Will be return loss more. Fig. 3. If the value of 'L" is
increased. The width of the bandwidth is reduced, the two
sides. However, the low and middle frequencies with less
return loss. Fig. 4. If the value of 'R' is increased. The
bandwidth is slightly wider in the higher frequencies. Not
affect the return loss at center and high frequency. Fig. 5. If
the value of 'Re' is increased. The bandwidth is slightly
wider and with less return loss of high frequencies. Not
affect the return loss at low frequency increased.

Thus, the sizes of the parameter structures have a serious
and simulated return loss for the proposed antenna. Impact
on the position and bandwidth of the above. Arsing out of
the parameters a little distorted. Therefore, we have
designed and built to meet the requirements. The result
came out exactly as desired.

fa) h)

Figure 6. Simulated cument distributions of the antenna
(a) & =21 GHz and (b) fc =245 GHz

() b)

Figure 7. Simulated cumrent distributions of the antenna
() fc =352 GHz and (b) fc = 7 GHz
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The above Figures shows the simulated surface current
distributions by using [E3D zeland software. The simulated
surface current distibutions of antenna proposed for fourth
different frequencies 2.1 GHz, 2.45 GHz, 5.2 GHz, 7 GHz
are shown in fig. 6. and fig. 7., respectively.

—— Simulated Co-Pal

— — Sirmulated Cross:Pol
| m— Measured Co-Pol
| = = Measured Cross-Poll

Figure B, Measured and simulated mdiation patierns of the proposed
antenna, (2) First resonance frequency (2.1 GHz), (b) second resonance
frequency (2.45 GHz).




K- plane (b} - plane

—— Simulated Co-Pal
= = Simulaled Cross-Pol)
= Measured Co-Pol
= = Measured Cross-Pol

Figure 9. Measured and simulated radiation patterns of the proposed
antenna. (a) Third resonance fequency (5.2 GHz), (b) fourth resonance
frequency (7 GHz).

The above Figures shows the simulated radiation
pattems with elevation and azimuth at different frequencies
by using 1E3D zeland software. The simulated radiation
patterns of antenna proposed in the E-plane (X-Z plane) and
H-plane (Y-Z plane) for fourth different center frequencies
2.1 GHz, 2.45 GHz, 5.2 GHz, and 7 GHz are shown in fig.
8. and fig. 9., respectively. Radiation pattern results do not
cover the high-band of UWB (7-10.6GHz) the antenna is
specific to the WLAN, 3G and 4G.

— Simulated
0 — — Measured

-15

20

Return Loss (dB)

Frequency [GHz]

FigurelD. Comparison Between Simulated And Measured Return Loss
< -100dB for the poposed antenna

In Fig. 10. Shows comparison between simulated and
measured return loss for the proposed antenna. The
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simulated and measured show that the proposed antenna
achieved UWB with round corner rectangular slot and
partial circular patch successfully.

Figure 1. Photogmph of the proposed antenna

[v. CONCLUSIONS

We proposed CPW-fed thin-film UWDB antenna with
wide round corner rectangular slot. The fabricated antenna
satisfies the -10 dB return loss requirement from 1.9 to 12.5
GHz. By inecreasing the curvature of the round corner
rectangular slot and circular patch, expansion of the antenna,
for additional resonance are excited and hence much wider
impedance bandwidth can be produced. Finally, a thin-film
UWB antennas are successfully designed, simulated, and
measured, which shown good impedance. [t is has been
designed suitable for applications in the mobile phone,
tablet, UWB wircless communication and wireless local-
area network (WLAN). Because the device has a thickness
of O.4mm and large size is not too much.
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Abstract

This article presents design and analysis the microsinp antenna
for utra-wideband (UWB), fed by coplanar waveguide (CRV).
The pmposed antenna s prnted on 8 mylar polyester film
substrate, dielectric constant of 3.2, and thickness of 0.4 mm.
The size of the antenna is 53.3 x 60 mm". The first antenna was
designed with bandwidth of frequency band from 2-12.6 GHz.
The UWE antenna was designed by using fork«ike curved edges
stub fed by CPW. Gap between the stub and the ground is
being designed as a curved edge. This article is presented
return loss, radiation patterns and VSWR. obfained from the

actual measurement.
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