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Words from the General Chair

Distinguished guests and participants,

Welcome to Indonesia, welcome to Surabaya, and welcome to the 5th IEEE
COMNETSAT.

IEEE COMNETSAT is an annual conference jointly held by the IEEE Indonesia
Section, the IEEE Indonesia Comsoc Chapter, the IEEE Indonesia Joint AESS/GRSS
Chapter, and specially for this year's edition, the Institut Teknologi Sepuluh Nopember. Our
venue is located in Surabaya, the second largest city in Indonesia, which is also the center of
trade and economics linking the naturally-rich eastern archipelago of Indonesia and the more
populated western part. As a consequence, Surabaya becomes an important hub, not only in
the fields of trade but also in higher education and research, including those in the fields of
communications. It goes naturally that Surabaya is a great choice for the venue of this
conference that focuses on communications, network and satellite technology. This is not to
mention that Surabaya is also an entry point to the beautiful province of East Java, which
offers various tourism objects, either for the nature or the culture, or very often a combination
of both. Surabaya itself has been an important port city since the era of Majapahit Kingdom
in the 14th century and offers historical sites to both the Majapahit remnants and the traces of
colonial past. Of course, Surabaya is also a transit point to the paradise island of Bali, which
can be reached by plane in less than an hour.

However, we certainly hope that all of these backgrounds do not distract your
concentration towards the conference at hand. In fact, we hope that the warm environment of
Surabaya could help relax your mind a little bit and facilitate your preparation to participate
productively in the conference. To make sure of that, [IEEE COMNETSAT 2016 has been
arranged by a fully committed team of professors and students from the Institut Teknologi
Sepuluh Nopember. Our TPC Chair has accomplished an excellent job of reviewing
processes to the submitted papers, with reviewers invited from all over the world
guaranteeing the best quality of scientific materials. The entire program is held in one stream
for two days, involving two keynote speakers from the scientific world and two workshops
from the industry, thereby providing the audience with a current view from the two sides of
the ever-evolving communication technology. The technical paper presentation is provided a
range of time sufficient for a detailed delivery of the materials by the presenter and for a
fruitful discussion that follows. Of course, these discussions can also be done during the
coffee and lunch breaks, hopefully to the best effect of conceiving new collaborative efforts.

I would like to thank everyone who participates in this conference, either as a
presenter or a regular participant. To myself it is a great honor to have such an opportunity to
facilitate the organization of this conference, which is fully dedicated to the dissemination of
important works in communications, network, and satellite technology. I would also like to
thank the IEEE Indonesia Section, the IEEE Indonesia Comsoc Chapter, and the IEEE
Indonesia Joint AESS/GRSS Chapter, who have trusted me in organizing this conference.
Lastly but never the least, I am grateful to the professors and students, everyone in the
organizing committee, without whose hard work the IEEE COMNETSAT 2016 would have
never happened.
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I realize that the organization of this conference is still far from perfect and might
include so many errors and mistakes, for which I would humbly like to take the blame.

Please enjoy the conference and the city.

Best wishes,

Gamantyo Hendrantoro
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Words from the TPC Chair

On behalf of the Technical Program Committee (TPC) chair, it is my honor and
pleasure to welcome you to this exciting event, The 2016 IEEE International Conference on
Communication, Networks and Satellite (COMNETSAT) in Surabaya, Indonesia.
COMNETSAT is sponsored by Sepuluh Nopember Institute of Technology (ITS), Surabaya
and co-sponsored by IEEE.

This year, we received 46 papers from 5 countries were submitted to the committee
and subsequently reviewed by a group of excellent colleagues from around the world, who
are authorities in their respective fields. The papers are spread over to the 4 conference
tracks: Broadband and Photonic, Communication, Network, and Satellite. All papers were
carefully peer-reviewed by 365 TPC members and a large number of reviews, with each
paper reviewed by at least 3 reviewers. 22 papers were selected and edited from presentation
and publications. This account for paper acceptance ratio of 48 %.

We would like to extend our sincerely thanks and appreciation to the exceptional
work rendered by all TPC members and reviewers who made high quality reviews under a
tight schedule.

I sincerely hope that you will have memorable experience at COMNETSAT 2016 and
have a good trip in Surabaya, Indonesia.

Best wishes,

Eko Setijadi
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Opening Message from IEEE Indonesia Section Chair

Dear General Chair, Keynote Speakers, colleagues, Professors, lecturers, researchers, ICT
professionals, ladies and gentlemen, good morning.

On behalf of IEEE Indonesia section, I would like to express my sincere gratitude and
welcome you to the 2016 IEEE International Conference on Communication, Networks and
Satellite (COMNETSAT 2016). This conference is organized by Institut Teknologi Sepuluh
Nopember and jointly sponsored by the IEEE Indonesia Section, IEEE Communications
Society Indonesia Chapter, IEEE Aerospace and Electronic Systems/Geoscience and Remote
Sensing Indonesia Joint Chapter.

COMNETSAT 2016 conference has been approved and Technical co-sponsored by
IEEE, with the conference No # 39642.

Ladies and gentlemen,

This conference is really significant with the current situation, it is because the
emergence of Communication, Network and Satellite technology has grown rapidly in
conjunction with the development of many forms of digital media in Indonesia, as well as
globally, in line to the Indonesia ICT Development Target in National Midterm Plan 2015 —
2019, and also related to Nawacita strategies, that Indonesia has ambitious plans and
strategies to accelerate the economic development through ICT infrastructures.

Recently the government of Indonesia is forming a National Team, related to the 5G
future development in Indonesia, consist of four Working Groups, such as Working Group
Research and Technology, Working Group Industrial Relation, Working Group Regulation
and Working Group Social Implication of Technology.

Ladies and gentlemen,
As an archipelago country consisting of 17,000 islands and straddling the equator,
satellite technology is really important in Indonesia.

Indonesia is one of few developing countries which owned and operate its own
domestic communication satellite system. Since 1976, a series of satellites, were built and
launched.

Currently the most of TV broadcasters, Telco operators as well as Banking industries
which operated in Indonesia are using satellite technology as their main backbone system,
covering their signal coverage and data exchange across Indonesia.

The development of Communication, Network and Satellite technology towards 5G
Technology and Internet of Things, are highly expected to become an active supporters,
contributors and participants in the future digital business, information and social activities.

In year 2020, there are expected about 30 billion devices enabled to interact and
communicate among themselves, exchanging data and information, senses about their
environment, with the possibility to react autonomously to the real and physical world and
influencing it by running processes with or without direct human intervention.

As a part of the global knowledge societies, we are invited and responsible for the
contribution of the development of Communication, Network and Satellite technology, with
enabling smart and strategic activities. Sharing knowledge and understanding through
discussion in this conference, will also affect the future development of Communication,
Network and Satellite technology.
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Ladies and gentlemen,

As we may aware, IEEE is one of the largest professional associations in the world.
Having been founded over 130 years ago, nowadays it brings together over 432,000 active
members in more than 160 countries. This is the world’s largest technical professional
society, dedicated to fostering technological innovation and excellence for the benefit of
humanity. IEEE provides more than 3.5 million digital libraries and currently has organized
about 1,300 annual conferences, worldwide.

IEEE Indonesia section, which is a part of IEEE global, has already been established
for 28 years. It currently has about 1,425 active members, and has been awarded 2015
outstanding Section membership recruitment performance from IEEE Headquarter. Among
all grades of IEEE membership Indonesia, member grade and student grade are two largest
membership grades that shares about 58% and 28% of all active member, respectively.

IEEE Indonesia Section has activities in 11 society chapters, namely Computer
Society Chapter, Communications Society Chapter, Circuits and Systems Chapter,
Engineering in Medicine and Biology Chapter, Solid State Circuits Society Chapter, Power
and Energy Chapter, Education Society Chapter, Electron Devices Society Chapter, Power
Electronics Society Chapter, Signal Processing Society Chapter and Social Implication of
Technology Society Chapter.

Moreover, IEEE Indonesia section also has 3 joint chapters, namely Joint chapter of
Microwave Theory / Antennas & Propagation, Joint chapter of Aerospace & Electronics
Systems Society / Geoscience & Remote Sensing Society, and Joint chapter of Control
System Society / Robotics & Automation Society.

IEEE Indonesia Section has 26 student branches (SB) chapters in several universities
in Java, Sumatera, Bali and Sulawesi islands and four Affinity Groups, namely Women in
Engineering, SIGHT in Telemedicine, SIGHT in Humanitarian Technology and Young
Professional AG.

IEEE Indonesia section has also organized several activities almost weekly. Its
activities are related to Technical, Education, and Social Activities, such as ICT Training,
Workshop, International Seminar, Focus Group discussion, and Distinguish Lecturer Tour
(DLT) activities all around Indonesia. The main discussed topics are related to the technology
for humanity, such as Internet of Things (IoT), 5G, Big Data, Artificial Intelligent, Robotic
technology, Engineering in Medicine and Biology, Antenna and Microwave, Satellite
Technology, Circuit and Device, TV Digital, Renewable Energy, etc.

In terms of collaboration, IEEE Indonesia section has a good and mutual relationship
with ICT organizations, Industries, Universities as well as the government in Indonesia. IEEE
Indonesia also participated in the preparation of forming a new regulation related to the ICT
in Indonesia, such as Near Field Communications (NFC), Short Range Device (SRD),
Broadband Wireless Access (BWA), TV Digital Terrestrial, Internet Transaction Electronics
(ITE) and also 5G.

Ladies and gentlemen,

Currently we are aware that the way the world works is changing, from resource
based economy where things are shared or traded, to the knowledge economy, where we can
share knowledge and information almost freely to improve our lives. If everyone had access
to basic information and tools, then everyone would benefit from the creativity, innovation
and ideas that everyone embodies.

Technology drives innovation, people can do more, do better. Technology drives
higher quality of life, people can live better.
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I do really hope in the near future the COMNETSAT event will be continued and
strengthened, so the result will give more benefit and positive impact to the human being,
especially for Indonesian people.

Finally, we do hope all of you will have enjoyable and valuable experience. During
this 3 days conference, you may share your best knowledge in your area of research and
professional activities.

Thank you.

Satriyo Dharmanto
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Effect of Vivaldi Element Pattern on
The Uniform Linear Array Pattern

Nurhayati, Eko Setijadi, Gamantyo Hendrantoro

Departement of Electrical Engineering
Institut Teknologi Sepuluh Nopember
Surabaya, Indonesia
nurhayatil 5@mbhs.ee.its.ac.id

ekoset@ee.its.ac.id, gamantyo(@ee.its.ac.id

Abstract— This paper presents about the effect of Vivaldi
element pattern on the Uniform Linear Array pattern. Vivaldi
antenna can operate over wide bandwidth. Geometry of the
radiating element influences element radiation pattern especially
for frequency far from the center frequency. In this paper, we
reported coplanar Vivaldi antenna with dimension 60x60 mm on
FR4 substrate with permittivity 4.7. The antenna has differents
element pattern at 2 GHz, 3 GHz and 4 GHz. It is shown that bad
radiation pattern in certain frequency in broadband antenna can
effects on the total array pattern. Differents element pattern,
spacing and number of elements resulted different array pattern.
We simulated variation 5 mm and 15 mm spacing between
adjacent sides of Vivaldi elements and variation 3 and 10 number
of elements in each frequency. From simulated resulted shows that
the total array pattern has higher back lobe level than main lobe
level for N=5, d=0.4331 at 2 GHz due to its elements pattern
performance. Gain of the main lobe level is obtained as 10.81 dB
at 3 GHz, N=5, d= 0.65A. Gain of the array pattern increased and
HPBW decreased with increasing number of elements. From
simulated result, it reveals that good performance of element
pattern and total array pattern is achieved at 3 GHz, 4 GHz and 2
GHz respectively. Increasing operating frequency will affect its
sidelobe performance due to different spacing between elements
relative to certain wavelength. Although broadband antenna has
return loss below -10 dB in all band frequency, it must be better to
know element pattern in each operating frequency. It can avoid
bad performance of total array pattern in certain frequency.
Simulation by using multiplication element pattern with array
factor can reduce computation time compared with full wave
simulation. But it does not consider mutual coupling effect.

Keywords— Vivaldi; radiation pattern; antenna; array factor;
array pattern.

I. INTRODUCTION

Array antenna has many advantages compared with
individual element because it can increase gain and reduce
beamwidth. The total array pattern can be influenced by
radiation pattern of element and array factor. Array factor
depends on the number of elements and space between
elements, amplitude and phase of each elements. Weighting of
the signal can improve antenna array performance. It can reject
interference or improve beemsteering process without changing
physical antenna[l]. Many paper has presented to get Array

factor and total array pattern performance with dipole or
isotropic elements[2].

There are many broadband Vivaldi antenna has been
designed to get return loss performance[3] and radiation pattern
performance[4]. Vivaldi antenna can be arranged in array[5]
and applied for many application. Nowdays antenna is
developed by reducing element size to earn low cost in
fabrication. Wideband antenna can be constructed from small
size of radiator with comparison of the length and width
elements asymmetry[6] or symmetry. Many paper has been
published to get vivaldi performance with many variety shape
of radiator, variety feeding and substrate[7]. Sometimes broad
band antenna has good return loss performance in all band
frequency but the radiation pattern at each frequency have
different shape especially for frequency which is far from the
center frequency.

There are many methods of array antenna analysis in the
linear, planar, circular or conformal array[8]. The more
discussed array antenna about array configuration and array
synthesis to change array factor and array pattern performance.
The pattern synthesis by non uniform element position in linear
array has been presented[9]. There are many array synthesis to
get optimum array pattern with many complex algorithm by
dipole or isotropic elements and none of them review about
total array pattern of the broad band element. Before we
optimise array configuration in broadband antenna. it could be
better to know element pattern in each frequency to get better
total array pattern.

In this paper we discuss about the effect of Vivaldi element
pattern from each frequency in the uniform linear array. Vivaldi
antenna has different radiation characteristic with dipole or
isotropic element. It has endfire radiation. Principally of Vivaldi
antenna is the current distribution happened between two
exponential tapered slot. It is shown that bad radiation pattern in
certain frequency in broadband antenna can effects on the total
array pattern. The best way to improve total array pattern is
enhance element radiation pattern performance first in each
frequency for broadband antenna and then optimize array factor
performance. It can avoid mistakes of mainlobe position of total
array pattern. Total array pattern by using multiplication element
pattern and array factor can reduce computation time compare
with using full wave simulation. In this simulation, we did not
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consider mutual coupling effect. In the following section, it will
explain about the effect of element pattern in each frequency to
the total array pattern with varying spacing between element and
varying the number of elements.

II. THEORY

A. Array Antenna

Antenna array can reach high gain and small half power
beamwidth. Fundamental of array antenna is Uniform linear
Array. Array Pattern(AP) in antenna array is multiplication
radiation pattern of antenna element (g) and Array Factor

AP(6,9) = gae-AF (6, ) ()

Array factor from the isotropis point source is summing of
the receive weighting

W, = a,e/on )
AF =33 oa, elVnelon = 3N a, e/ (Wn+én) (€))
U, = kdu “)

kd cosg or kd sinf along x axis

kdsing or kd sinf along x axis

kd cos@ along z axis 5)
Y, =—kdsing &, =—pdsingp, (6)

Array factor will be maximum if y=0. For array antenna in
the E plane configuration, Vivaldi elements is arranged along
of y axis. It is endfire (¢,=0°) radiation.

|
Fig.1. vivaldi antenna in E plane

d total in E plane is summation of width of the substrate
(Wsubstrate) and spacing(d) between adjacent sides of elements.
B. Broadband Vivaldi Antenna.

Broadband or Ultra Wide Band antenna can be used in many
application. Bandwidth of antenna relative from the center of
frequency.

1

fo=1ft+h) (7
Fractional bandwidth (FBW) can be defined :
Bw =22 = plulL ®)
fe fHHfL

UWB have FBW more than 50% and Wideband has FBW
20% Vivaldi antenna is one types of broadband antenna, and
the exponential tapered slot can be designed with the equation:

y=Cef*+ ¢, )
Y2=y
€=y (10)
y esz_y eRx1
Co =" (11)
R=0.13 is exponential rate. Coplanar Vivaldi antenna is

designed by FR4 substrate, with substrate thickness is 1.6 mm

Fig.2. Coplanar Vivaldi Antenna

TABLE.I. PARAMETER OF ANTENNA

Dimension in mm

a=60 d=40 g=5 =15
b=60 e=0.6 h=28 k=25
c=17.5 =5 i=0 1=2

III. SIMULATED RESULT AND DISSCUSSION

A. Return Loss

Bandwidth impedance of the antenna will be match if return
loss has value below of -10 dB and it related with Voltage
standing Ratio. If we set VSWR is 2, Reflection coefficient
(IT|) of the antenna is 0.33 and in the decible scale will be
found as -10dB. From the graph, it shows that from 2 GHz until
3 GHz, antenna have good return loss performance with
minimum return loss is -34.08 at 2.166 GHz and the best VSWR
is 1.04.

S-Parameter [Magnitude i dB]

-10

Frequency / GHz
Fig.3. Return loss of vivaldi antenna

B. Radiation Pattern.

Radiation pattern is variation of the power radiated as
function of elevation and azimuth degree.
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Fig.4. Element pattern in each frequency

Cartesian plot of gain in linear scaling at 2 GHz, 3 GHz and 4
GHz in theta 90 and varying phi is shown in fig 4. Absolute gain
is obtained for 2 GHz is 1.339, for 3 GHz is 2.429 and for 4
GHz is 1.956. The best gain is reached in the center frequency
at 3 GHz. Backlobe at 2 GHz is 1.002, at 3 GHz is 0.5147 and
at 4 GHz is 0.7615. The worst backlobe is happened at 2 GHz.

Fig.5. Vivaldi array in E plane and H plane

E plane and H plane in 3D plot of two Vivaldi array antenna
is denoted in fig.5.We just simulate array in E plane and not
simulated in the H plane yet. It is simulated by cst and matlab.
We set spacing between elements by summation of width of
substrate and distance of the adjacent side between elements(d).
Array Factor and array pattern will be changed with varying
space and varying number of element.

C. Array Pattern with varying spacing of elements

We simulated two different spacing of elements. For this
simulation, we set the number of elements is 5.

Total Array pattern

element pattern 2 GHz

0 ‘ 0 gLIANEE FiVt
-200 0 200  -200 0 200 -200 0 200
Phi(deg) Phi(deg) Phi(deg)
Polar element pattern 2 GHz Array Factor Total Array Pattem
90 5 90 10

Fig.6. Cartesian and polar plot radiation pattern at f=2 GHz
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Radiation pattern of Vivaldi antenna at 2 GHz shows
asymmetry pattern. It has large main beam, high peak side lobe
level and high back lobe level. It can be happened because the
dimension of antenna smaller than a half of wavelength in 2
GHz (150mm). Difference radiation pattern for d=5mm and
d=15mm is denoted in fig.6. For d=5mm, Spacing between
adjacent sides of the elements is 5 mm and the the total space is
65mm. The total space for d=15mm is 75mm. It gets from
summation of width of the substrate and d. It is related with
wavelength as 0.433A for d_total is 65mm and 0,5\ for d_total
is 75 mm at 2GHz. Spacing between elements in dipole array
antenna is different from in Vivaldi elements. In dipole array if
we set spacing between elements more than 1 2, it will appear
grating lobe but in Vivaldi its depend on its element pattern. In
coplanar Vivaldi antenna, current distribution propagate in the
middle of radiator. It radiated between two exponential tapered
slot. Width of the substrate in Vivaldi antenna will interfere
spacing between element in array configuration. If element
pattern has bad radiation pattern, the total array pattern will be
bad too. Wider spacing between elements, it will slighty smaller
beamwidth and higher side lobe level. It is seen that back lobe
level higher than mainlobe level at 2 GHz.

X:-180
10} v: 6.998

Total Array pattern(dB) 2 GHz

ol ———d=5mm
seseeens =15 mm

sl ‘ ‘ ‘ ‘ .
-150 -100 -50 0 50 100 150

Phi(deg)
Fig.7. Total Array Pattern in decibel scale at =2 GHz

TABLE.2. VARY SPACING AT 2 GHZ

Space elements d=0.433% d=0.51
(65mm) (d=75mm)
Main lobe (dB) 5916 5916
Back lobe (dB) 6.998 6.998
Peak Side Lobe Level (dB) 1.972 1.692
HPBW(degree) 30 36

Wider spacing between elements can not higher gain and
smaller HPBW with significantly of the total array pattern. It is
shown that total array pattern yields higher back lobe level at 2
GHz than main lobe level. If we arrange array pattern from bad
element pattern at certain frequency It could be reason that the
main lobe not in the right direction.
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In the center frequency (3 GHz), if spacing between elements is
set at d= Smm (0.65 X), it will get smaller peak side lobe level
than peak side lobe level at d=15mm (0.75 A). It is different
array pattern at 2 GHz. At 3 GHz, mainlobe gain can reach
12.06 in linear scale and lower backlobe level than at 2 GHz.
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Fig.11. Total Array Pattern in decibel scale at =4 GHz

TABLE.4. VARY SPACING IN 4 GHZ

==m==gd=15mm

.30 I | L L L L L | li
-150 -100 50 0 50 100 150
Phi(deg)

Fig.9. Total Array Pattern in decibel scale at f=3 GHz

TABLE.3. VARY SPACING AT 3 GHZz

Space elements d=0.65\ d=0.75 A
(65mm) (d=75mm)
Main lobe (dB) 10.81 10.81
Back lobe (dB) 4.105 4.105
Peak Side Lobe Level (dB) 4.119 4316
HPBW(degree) 22 20

The total array pattern level has the same value for both diferent
spacing. Extensive spacing of elements will increase side lobe
level and reduce HPBW. It can shown from table 3 that side
lobe level increase from 4.119 dB to 4.316 dB.

Space elements d=0.867A d=11
(65mm) (d=75mm)
Mainlobe (dB) 9.899 9.899
Backlobe (dB) 5.806 5.806
Peak Side Lobe Level (dB) 3.313 3.437
HPBW(degree) 16 14

Back lobe level and side lobe level at 4 GHz get worse
performance than Back lobe level and side lobe level at 3 GHz.
But the worst backlobe is get for 2 GHz. The best HPBW is get
at 4 GHz. HPBW at 3GHz better than HPBW at 2 GHz.

D. Array Pattern with varying number of elements

Different number of elements can affect on array factor and
total array pattern. In this paper, we simulated different number
of element with equal spacing at d=15mm
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Fig.12. Cartesian and polar plot at f=2 GHz
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Fig.13. Array Pattern in decibel scale for {=2 GHz
TABLE.5. VARYING NUMBER OF ELEMENT IN 2 GHZ
Space elements N=3 N=10
Mainlobe (dB) 3.698 8.927
Backlobe (dB) 4.78 10.01
Peak Side Lobe Level (dB) 0.7782 3.218
HPBW(degree) 58 14

Increasing number of elements will effect on total array pattern.
It influences performance of main lobe, back lobe, peak side
lobe level and HPBW. If antenna has bad radiation pattern, by
increasing number of element, it will make higher back lobe
level than main lobe level. It is shown that backlobe level for
N=3 is 4.78 dB and back lobe level for N=10 is 10.01 dB. This
appearance could make the peak of main beam not in the
desired direction. HPBW for N=10 smaller than HPBW N=3.
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TABLE.6. VARYING NUMBER OF ELEMENT IN 3 GHZ
Space elements N=3 N=10
Main lobe (dB) 8.593 13.82
Back lobe (dB) 1.887 7.116
Peak Side Lobe Level (dB) 0.346 6.998
HPBW(degree) 36 8

Main lobe level at 3 GHz can reach 13.82 dB for N=10 and
8.593 dB for N=3. Increasing number of element will increase
main lobe level of the antenna and reduce HPBW. HPBW for
N=10 smaller than N=3. It is shown that HPBW for N=10 is 8§°
and HPBW for N=3 is 36°. Performance of back lobe level and
peak side lobe for N=3 better than for N=10. Backlobe level for
N=3 smaller than backlobe level for N=10. Peak side lobe level
for N=3 smaller than N=10.
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TABLE.6. VARYING NUMBER OF ELEMENT AT 3 GHZ

Space elements N=3 N=10
Main lobe (dB) 7.68 1291
Back lobe (dB) 3.588 8.817
Peak Side Lobe Level (dB) 2.019 6.334
HPBW (degree) 24 6

Peak side lobe level at 4 GHz higher than at 3 GHz. If we set
spacing from adjacent sides is 15 mm or the total spacing is
75mm, it can be related in wavelength as 0,51 at 2 GHz
(wavelength=150mm), 0,75\ at 3 GHz (wavelength=100mm)
and 12 at 4 GHz (wavelength=75mm). It shows that In the same
spacing from adjacent sides of elements (15mm or the total
spacing=75mm) resulted difference spacing relative to the
wavelength. It means that higher operating frequency in
broadband antenna will increase spacing between element
relative to the wavelength at certain frequency. It can effect on
the total array pattern performance especially for side lobe level
performance. Different spacing and different number of
antenna element has different properties in each operating
frequency.

IV. CONCLUSION

This paper studies the effect of Vivaldi element antenna from
each frequency to the total array pattern. Broadband antenna
could have different element pattern in different operating
frequency. It depends on it’s geometry of the radiating element
and substrate. Antenna element could have asymmetry radiation
pattern, high sidelobe and backlobe especially for frequency far
from the center frequency. It will impact on the total array
pattern. It makes backlobe or peak side lobe level of the total
array pattern more than main lobe level. In coplanar Vivaldi
antenna, current distribution propagate in the middle between
two exponential tapered slot. Width of the substrate in Vivaldi
antenna will interfere spacing between element in array
configuration. Increasing spacing of antena element can not
improve gain. It reduces slighty of HPBW and increase peak
side lobe level. More number of antennas will create higher gain,
smaller HPBW, higher peak of side lobe level of the total array
pattern and increase number of side lobe. Operating frequency
in broadband antenna will influence spacing between element. it
can effect on the total array pattern performance. From
simulated result shows that good performance of total array
pattern can be reached for frequency 3 GHz, 4 GHz and 2 GHz
repectively. It is consider that if we want to design array antenna
from broadband antenna, it must be better to know the element
pattern in each operating frequency.
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