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The 2011 International Symposium on Antennas and Propagation (ISAP2011) will be held at the Lotte Hotel Jeju,
Korea, during October 25~28, 2011.The Jeju island is famous for several scenic masterpieces, three of which
have been designated as World Heritages by UNESCO. This sympaosium is sponsored and organized by The
Korean Institute of Electromagnetic Engineering and Science (KIEES) and cosponsored by the Communications
Society of the Institute of Electronics, Information and Communication Engineers (IEICE). This symposium is
held under the technical co-sponsorship of the Antennas and Propagation Society of the Institute of Electrical
and Electronics Engineers (IEEE/AP-S) and is held in cooperation with the Antennas Society of CIE (CIE-AS) and
the International Union of Radio Science (URSI).
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ISAP2011 is intended to provide an international symposium for exchanging information on the progress of
research and development in antennas, propagation, electromagnetic wave theory, and related fields, as shown
in the scope. An important objective of this meeting is to promote mutual interaction among participants. In
particular, a variety of sessions for cutting-edge/emerging technologies is included in the category E, which
offers participants valuable opportunities to look around the trend of the future research in IT industry.

This symposium will cover a wide range of topics on antennas, propagation, electromagnetic wave theory,
and wireless application systems, as suggested below. Papers concerned with other related topics will also be
considered.

QMicmstrip and Printed Antennas (A2) Active and Integrated Antennas

Array Antennas, Phased Arrays and Feeding Circuits (A4) Small Antennas

(A5) Adaptive and Smart Antennas (A6) Multiband / Wideband Antennas

(A7) Slot Antennas (A8) Millimeter Wave and Sub-Millimeter Wave Antennas

(A9) Reflector/Lens Antennas and Feeds (A10) Optical Technology in Antennas

(A11) Mobile and Base Station Antennas (A12) MIMO Antennas (A13) UWB Antennas
(A14) RFID (A15) Others
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(B1) Mobile and Indoor Propagation (B2) Mobile Channel Characterization and Modeling
(B3) Millimeter and Optical Wave Propagation (B4) Earth-Space and Terrestrial Propagation
(B5) Radio Astronomy (B6) Remote Sensing
(B7) SAR Polarimetry and Interferometry (B8) lonospheric Propagation (B9) Others

(C1) Complex Media and Artificial Media (C2) Computational Electromagnetics

(C3) Theoretical Electromagnetics and Analytical Methods (C4) High-Frequency Technigues
(C5) Inverse Problems (C6) Random Media and Rough Surfaces (C7) Scattering and Diffraction
(C8) Wavequiding Structures (C9) Periodic and Band-Gap Structures

(C10) Time Domain Numerical Methods (C11) Others

High Power Microwave Applications (D2) Advanced Materials for EM Applications

UWB and Impulse Radio (D4) Ubiquitous Network Systems (D5) Satellite Communication Systems
(D6) Radio Technologies for Intelligent Transport Systems (D7) Subsurface Sensing
(D8) EMC/EMI Simulations and Measurements (D9) Others

(E1) Wireless Energy Transmission (E2) EMIVEMC of Wireless Power (Energy) Transmission

(E3) Terahertz Devices (E4) Terahertz Applications

(E5) Subwavelength Optics (E6) Nanoantenna (E7) MIMO System (E8) Metamaterial and Application e
(E9) Biological Effects and Medical Application of EM Wave (E10) Antenna Measurements " Ber.Simon ki

(E11) Basic Measurement Technology in RF and Microwaves Jay K Lee (Syracuse Unwersity)
(E12) Electromagnetic and RF Engineering Education Kat Fong Lee (The University

Authors are requested to send their papers in PDF file through the conference web site no later than May
15, 2011. Paper should be typed in the on-line system including paper title, list of authors, affiliations, and
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more detailed information can be found on the web site (http:/Awww.isap2011.0rg). [ torie (Stone

Young scientist award is to encourage outstanding young scientists to submit their excellent papers.
Outstanding young scientist papers presented at ISAP 2011 will be selected and granted the Young Scientist
paper Awards.

Proposals are due March 15, 2011 and should be submitted via the ISAP Web Site (http:/Avww. isap2011.
org). Proposals will be evaluated based on the timeliness of topic as well as the qualifications of organizers
and paper authors. Notification of acceptance will be sent to the organizers by March 22, 2011, Manuscripts
should conform to the formatting and electronic submission guidelines of regular papers.
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Stub Antenna for Dual BandApplication
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Abstract

This paper presents a rectangular grooving with comb-shaped tuning stub antenna. This
antenna was fabricated by grooving technique and be analyzed by CST software. The proposed
antenna was designed to 30 x 30 mm’ using FR4 PCB with € =4.3 and its thickness (h) = 0.764 mm
for dualbands application i.e. first band was 2.37-2.57 GHz with low resonance frequency of 2.45 GHz
and second band was 5.01-6.34 GHz with high resonance frequency of 5.79 GHz. These frequency
bands entirely cover IEEE 802.11b/g 2.4 GHz (2.40 - 2.4835 GHz), IEEE 802.16a 5.2 GHz (5.13-5.35
GHz) and 5.8.GHz (5.7-5.9 GHz) as required.

Keywords:PCBComb-shapeWireless communication networkDouble frequency range

1. Introduction

Nowadays, most of communication system in Thailand and other countries have use wireless
communication to facilitate short and long distance transmission. Nevertheless, huge volume in
communication system may affect to slower traffic and the related provider needs to increase more
communication channels for faster response and more selective frequency band. So the IEEE has
extend the existing IEEE standard i.e. first band IEEF.802.1 Ib/g 2.45 GHz (2.4-2.4835 GHz) and
shifting to higher frequency band IEEE.802.16a 5.2 GHz (5.13-5.35 GHz) and 5.8 GHz (5.7-5.9 GHz)
from WAN wireless communication system. However, the necessary element need to be developed is
the antennae which can response mentioned frequency bands and it is require some research [1-5]
regarding the antenna responding dual frequency bands but those antenna still was bully size [1-4] and
some smaller size antenna has a bandwidth impedance that cannot response over the required
frequency band [5]. The simulation of prototype antenna used the teeth and groove tuning [6-7] to find
out the optimized parameters for obtaining the optimized antenna by experimental method and CST

software.



2. Antenna Design and Simulation

2.1 Antenna Structure
Microstrip antenna is a rectangular grooving on PCB with comb-shapedtuning stub as shown
in Fig. 1. This antenna was designed on single-sided circuit board and FR4 substrate with dielectric

constant (¢) = 4.3 and thickness (h) = 0.764 mm and its dimension was 30 x 30 mm>. The signal was

fed at the bottom of prototype antenna and its parameters are shown as Table 1.

2.2 Simulation Results

The proposed antenna was simulated with CST software for studying the frequency
responding, for example, return loss, radiation, and bandwidth to optimize the antenna structure
covering wireless communication according to IEEE 802.11 b/g and IEEE 802.16a/d. The result
showed that when adjusting both width and length of prototype antenna by cutting as scalene-triangle
to reduce the return loss (S; for low frequency and high frequency. To obtain the optimized
parameters with required frequency band, four steps was conducted. Firstly, to groove the antenna
using tuning technique with comb-shaped stub [6-8] to obtain parameter W, by adding lines W, as 2,
3,4, and 5 lines and found that 5 lines is an optimized value. The simulation output showed that this
modified antenna can responses dual frequency bands i.e. point a with the return loss at low frequency
of 2.61 GHz is -17.76 dB and point b with return loss at high frequency is -18-27 GHz. So now this

antenna can responses dual frequency bands as required.

10 1m0
g g =
3
<30 £
5 5
g ® E w
-50 — Wiallime = W2a3 Lise) S0 —-—u;-u.- —\rx-l_;
|—'\u-¢|m — 1S e = Wi=lSmm = Wl=20mm
- - P | = o Mio i — W= b
2 3 4 3 & 2 3 4 5 [ ]
Frequency (GHz) Frequency (GHz)
Fig. 2 return loss (S;;) when adding W, Fig. 3 return loss (S,,) when adjusting W,

The second steps was to adjust the line width (W>) to the optimized value and found that when
adjusting, the return loss is lower point a and point b for low frequency and high frequency bands. W,
value was adjusted from 0.5, 1.0, 1.5, and 2.0 mm and found that the optimized value is 2 mm. This
value will result in point ¢ with return loss is -25.49 dB at low frequency of 2.62 GHz and point d with
return loss is 26.56 dB at high frequency of 5.69 dB as shown in Fig. 3.

The third step was to adjust the line length (L,) to optimized value and found that when
adjusting, the return loss is lowerby adjusting from 6, 7, 8, and 9 mm. The optimized value of L, is 9
mm, at point e the return loss is -30.40 dB at low frequency of 2.55 GHz and point f with return loss of
-28.32 dB at high frequency of 5.49 GHz. We found that at these points the return loss is lower point ¢



and d as shown in Fig. 2 but it cannot cover low and high frequency band as required, illustrated in

Fig. 4.
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Fig. 4 return loss (S,;) when adjusting L, Fig. 5 return loss (S;;) when adjusting L,

The final step was to groove between comb-shaped stub and upper signal feeder to obtain the
resonance frequency of low and high band as standard required. This groove induces the length
parameter of strip (Ls) as shown in Fig. 5. The L; value was adjusted to obtain the optimized value for
reducing the return loss. The adjustable values are 3, 4, 5, and 6 mm and found that the optimized
value is 6 mm. at point g the return loss is -28.17 with low frequency of 2.45 GHz anand point h with
return loss of-36.63 dB at high frequency of 5.79 GHz. We found that at these points the return loss
(Sn) can cover IEEE 802.11 b/g 2.4 GHz (2.40 - 2.4835 GHz), IEEE 802.16a 5.2 GHz (5.15-535
GHz), and 5.8 GHz (5.7 - 5.9 GHz) as shown in Fig. 4.

3. Fabrication and Measurement

From the simulation result we obtain the optimized parameter of antenna and it was fabricated
to prototype antenna. The interesting parameter were return value, bandwidth, and gain of antenna was
measured by E8363B network analyzer. The measurement and simulation values were compared and
obtaining the return loss and gain we found that both values are consistent as shown in Fig. 7 and

Table 2.
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Fig. 6 physical antenna Fig. 7 measurement and simulation comparison of

return loss (S;;) for prototype antenna



In addition, simulated and physical antennas were compared the radiation parameters and
found that at 2.48 GHz and 5.81 GHz the radiation is bidirectional on x-z plane as shown in Fig 8-9

and y-z plane as shown in Fig. 9-10.

£

v=0 T ee im0
[

Fig. 8 radiation simulation at resonance frequency Fig. 9 radiation simulation at resonance frequency
of 2.45 GHz and 5.79 GHz on x-z plane 0f 2.45 GHz and 5.79 GHz on y-z plane

Fig. 10 radiation simulation at resonance Fig. 11 radiation simulation at resonance

frequency of 2.45 GHz and 5.79 GHz on x-y plane frequency of 2.45 GHz and 5.79 GHz on y-z plane

4. Conclusion

The rectangulargrooving with comb-shaped tuning stubantenna was fabricated and measured
found that length tuning of groove was to add more line to 5 lines and reducing its length W, = 1.0
mm, to increase its length L, = 9mm, and final step was to create grooves between comb-shaped stub
and upper signal feeder with length L; = 6 mm together with rectangular groove tuning and cutting the
antenna as scalene-triangle of both sides. The bandwidth of low frequency range is 0.45 GHz (2.35-
2.80 GHz) and high frequency range is 1.91 GHz (4.61-6.52 GHz) covering IEEE 802.11b/g and IEEE
802.16a/d as well. The gain of prototype antenna are 4.76 and 5.21 dBi for low and high frequency .

ranges, respectively.
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