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Abstract
This paper presents an evaluation of frequency reconfigurable patch antennas for X-band, using PIN diode as a switch. A pin diodeis
incorporated in the slot etched on rectangular patch antenna. The frequency band selectivity can be achieved by controlling the state
of switch inserted in the antenna. We are using IE3D simulation software for designing and analysis. We have discussed and analyzed
the performance of undotted Rectangular Microstrip patch antenna and slotted rectangular patch antenna with PIN diode in ON and

OFF states.
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1. INTRODUCTION

In wireless communication applications, the deméordiow
profile compact size planar antenna is increasing luy day.
The light weight, small size handheld wireless desidesign
challenges never stops. Various types of low-pecdilements
have recently been developed and they fairly effiti
radiators that can be easily manufactured at logt.cbhe
conventional microstrip patch is not a good canaidtor
wireless applications, due to certain disadvantagesarrow
bandwidth. Therefore, more unusual approaches are
investigated for multiband antenna with reducede siz
operation. The main goal is to design antennaswioeless
communication applications where the space valuehef
antenna is quite limited while it reserves the ahteristics of
multiband, light weight, low cost and robustness.

Reconfigurable antennas are similar to the congeati
antenna but one or more of its specification orati@ristics
could be adjusted or tuned using RF switches/MEMs o
variable capacitors/inductors. They have four typds
Frequency reconfiguration, 2-Polarization diversitys-
Radiation pattern steering, 4- Combination of theed
previous types.

2. FREQUENCY-RECONFIGURABLE
ANTENNAS

The advantage of a frequency reconfigurable antentizat it
allows a single radio device to operate at multfpbguencies.
For example, a tuning method can be used into ptelbands
for mobile applications. The radiation patterns siich
antennas remain unchanged as the frequenciesrae trom
one band to another. In designing a frequency fegpmable
antenna, a single antenna will be able to tune ftomer

frequency to higher frequency bands by reusing¢héestate
in the antennas or tune in and out of differenean& sections.
Most resonant type antennas tune the effectivetrilac
length to achieve frequency reconfigurability.

Switching and / or tuning takes place with the afdPIN
diode or MEMs switches or varactors adopted witteiama
structure. PIN diodes are reliable and experiendgh h
switching speed but introduce nonlinearity and neeahplex
bias circuitry to be integrated with the antenna. tBe other
hand MEMs have lower insertion loss, easier ingragon
(no need for biasing circuit), less static powenstomption
and have higher linearity, but it needs high sthi#s voltage.
According to the various advantages of reconfigierab
antennas they are currently part of modern wireless
communication systems such as (DCS/GSM/WCDMA/
Bluetooth/WLAN), handheld GPS and other navigation
systems and MIMO systems.

3. ANTENNA STRUCTURE AND DESIGN

The objective is to design, simulate and analyztireble
MSA with rectangular patch and operating frequenanethe
range (9 to 13) GHz. This would be accomplishedubing
substrate layer of GML1000 substrate with dielectonstant
g, = 3.2 and almost 0.762mm thick.

First, we will start with conventional rectangulislicrostrip
patch antenna and calculate the length and widtheopatch,
width of the feed line to feed patch and length ardth of the
half-quarter wave transformer used as a matchirtgvork
using standard rectangular Microstrip antenna desig
equations for resonance at 10 GHz. In order to get
reconfigurability in frequency, a pin diode is adde the slot
etched on the rectangular patch. By controllingRid diode

Volume: 02 Issue; 12 | Dec-2013, Available @ http://www.ijret.org

805




IJRET: International Journal of Research in Engineering and Technology

el SSN: 2319-1163 | pl SSN: 2321-7308

bias voltage, the antenna can be switch betweerdiffgrent

frequencies.

Fig. 1 Rectangular Microstrip patch antenna

4. EXPERIMENTAL RESULTS
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Fig. 2 Return loss v/s Frequency plot of rectangular MPA
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Fig. 3 Gain v/s Frequency plot of RMPA
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Fig. 4 Efficiency v/s Frequency plot of RMPA

Fig. 5 RMPA with slot
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Fig. 6 Return loss v/s Frequency plot when PIN diodek$ O
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Fig.7. Return Loss When PIN diode is ON
—a—[" Maximum Total Field Gain
12 12
g a
4 4
1} o
= -4 4 =
g g
. I
-12 12
-16 -16
-0 -20
-24 24
_29 -28

@

Fig.8. Gain v/s Frequency plot when PIN diode is OFF
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Fig. 9 Gain v/s Frequency plot when diode is ON
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Fig.10 Efficiency v/s Fregency plot when PIN diode is OFF
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Fig 11 Efficiency v/s Frequency plot when diode is On

5.COMPARISON

Table 3.3 shows the comparison between the reciangatch
antenna, slotted patch antenna when PIN diode ichsd
OFF and ON

Simple Slotted Slotted
Parameters MPA MPA when| MPA when
diode is| diode is ON
OFF
Resonant 9.67GHz 11.49GHz 12.47GHz
Frequency
Impedance 22.8% 32% 25%
Bandwidth
VSWR 1.104 1.014 1.03
Gain 6.6dBi 6.28dBi 6dBi
Efficiency 78% 73% 68.6%
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CONCLUSIONS

For rectangular patch antenna the first designeha@8MHz
bandwidth (2.36% of center frequency) whereas wddhiN
diode is incorporated in the slot and is switchedFCthe
bandwidth is increased to 320MHz, which gives aceet of
bandwidth to centre frequency of 2.79% that medms t
bandwidth improvement approximately 92MHz. Whereas
when the PIN Diode is switched ON the bandwidth is
decreased to 250MHz which gives percent of bandwidt
center frequency of 2.01% approximately.
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