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Abstract

[nset feed patch antennas with a gap on low-

k substrate are proposed for radio-over-fiber applications.

grong electric field is induced across the gap for optical modulation. The antenna are analyzed for microwave x-
pand operation. ALRIYSISHL e eff(?Ct from vary narrow gap width (G) on planar patch antennas which cause
changes the parameters such as the l_‘rcguency shift, electric field strength, and the radiation pattern of the planar
patch antennas was fCPOFth- The limitation cut-off value between gap qwidlh and antenna lenght also discuss
bre, The analysis using HFFS software application was done

Keywords- -Patch, Antenna, Gap, Low-k substrat, Electric-Fi i.eld

1. Introduction

Wireless microwave technology has
always been an issue of interest in the field
of telecommunication and measurement
[1.2]. Research activities to create a
prototype Inset feed patch antennas with a
gap on Low-k optical substrate used for
converter of microwaves to lightwaves are
hot issues [3,4]

The converter consists of antennas and
optical  modulators, there are some
converters that will be developed both
converters are arranged in discrete
integrated and dissolved (fusion). The
converter will be used to support the
application of telecommunication and
measurement  systems  using  Radio
technology over fiber (ROF). So that the
telecommunication  system with wide
bandwidth (broadband) and measurement
system with a low induction disorders can
be realized. Given the wide bandwidth
needs in the field of telecommunications
and accurate results with low induction
interference in the measurement field, the
light waves can be used to resolve the
problem. The technology we commonly
refer to ROF converter between wireless
microwave and wave of light is needed on
this technology.

In this paper, a converter of wireless
microwave to the lightwaves proposed. The
converter is composed of an antenna and an
optical modulator is made on the substrate /
crystal electro-optic coefficient (EO) is high
(EO crystal) such as LiNbO3, LiTa03, or

other polymer. Basic operations of
converter is a wireless microwave received
by the antenna, accepted microwave then
converted into light waves through the EO
effect of the substrate. So that microwaves
can be modulated in to the light waves and
propagated through an optical fiber cable
with propagation loss very low about 0.2
dB/km. Other advantages are the low
induction  effect and low  power
consumption.

2. Methode

The methode to design of the rectangular
patch antenna with inset-fed can be
determine using flow chart which describe
at fig.1.
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Fig 1. Flow Chart of Design
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antenna  after  calculation using  sor :
aHiel ; S0me manufacturing process -
ceiSa : L QCLliring processes  where they are
equations can be seen on table-1,below : usually thc%]' V25 18t e S};“u :
> § place  a  silico
TABLEL  DIMENSIONS OF PATCH dioxide gate dielectric or another diclectric
ANTENNA layer of a device, The implementation of

B2 il high-x gate diclectrics s one of several
g | h FG L W Lin | We Lig | Sy strategies developed to allow further
[m m | [m |[m |, [m | [m miniaturization of  microelectronic
m] | Hz] | m] m| | m

M |'m] | m]components, it can be concluded antenna

[
] ——— (M} | | parameters such as VSWR, return loss,
5 [0S 0010 2.1 | 5.2 | 1.8bandwidth is in conformity with the
0 0 2 {9 | BuduleS | |9 specifications  required  for  Wireless
o communication system. Realization of these
s, antennas will be combined with the optical

modulator for a microwave to lightwave
converter to support the application of

4 / telecommunication  and measurement
g L i 10- v) U
e 4 system  using radio-over-fiber (ROF)
e technology.
Miahd spied eyl = LINKOR 1T
Fig 3. Structure Patch Antenna with Gap e p
twncn VR o e
2.2.  Result And Disccusion R o

Based on the results of simulations
there is a two drift frequency resonance
category; spread from zero gap distance
(G=0 um ) to G=100 um. The first drift
frequency is Afy band = (11,7-11) GHz and
the second drift frequency Af, Band =
(11.7-11.6) GHz as shown in figure-S, with
relatively Af, band have a good VSWR
respon more better than Afj band as shown
at fig.6.

The electric field has the best
magnitude [V/m] for gap distance at Fig.5. S11 - Response
G=5pm. Variation of the gap distance from
more than G=5pum up to G=100um, make w
the result of the electric field magnitude

trend getting weak as shown at figure-4. “ \ /
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The phenomenon of electric field weakness
happened is equal with equations mention e
by electric field caused of two flat paralel

conductors ~ with  high-kx dielectric Fig. 6. VSWR —Response
between[5,6].

Electric field distribution pattern on
antenna surface with no gap spread out in
the edge side of Rectangular Patch Antenna
with antenna gain as shown on fig.7 and
fig8, the inset-fed area has a good electric WG SO B
field shown by the red colour. High-k Fig. 7. Electric Field distribution on antenna

dielectrics are used in semiconductor surface with no gap
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Fig . Gain of antenna with no gap
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Fig. 9. Electric Field distribution on antennd
surface with gap

Fig. 10. Electric Field distribution on antenna
surface with gap

3. Conclusion

Based from design and simulation
results obtained as follows: the gap on the
center of antena surface raises the electric
field, the case of electric field generated
will be smaller when the gap distance
getting bigger. The greater value of the
dielectric materials generate a large electric
field 25 well in addition to the antenna size
becomes smaller. After all based on the
results of simulations and analysis are not
much different from that expected compare
with the equations which told that the
clectric field can be rise and exceed on the
antenna surface with gap exist, it can be
concluded antenna parameters such as
VSWR, return loss, bandwidth is in
conformity with the specifications required
for Wireless communication system.
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