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Study on Dual Band Double Layered Substrate
Microstrip Fork Antenna

P. Gowtham Kumar, P. Chandrasekhar, K. V. R. S. Samhosh

Abstract: - The design of dual band double layered substrate fork
shaped microstrip antenna has been proposed. The proposed
antenna operates in Ku Band and can be used in satellite
communications particularly for editing and broadcasting
satellite television. The dimensions of this antenna are 40 x 40 x
(h+h1) mm, where h=0.8mm is the thickness of substratel and
h1=2mm is the thickness of substrate2 and h+h1 is the total
thickness of the substrate. FR4 (lossy) material is used as
substratel and RogersRT6006 (lossy) material is used as
substrate2. Copper (annealed) metal is used as both ground plane
and the patch. The proposed antenna operates at two frequencies
and the frequencies are 14.33 and 13.823GHz The return losses
are -46.319426dB and -40.421846dB at frequencies 14.33 and
13.823GHz. The directivities of the proposed antenna are 8.001
and 7.962dBi at frequencies 14.33 and 13.823GHz.

Keywords: - Antenna, fork antenna, Dual Band, Double
Substrate, Return Loss, VSWR, Directivity.

[. INTRODUCTION

The demand for high efficiency antennas is increpsiay
by day. Although, many advances are made in tlsisareh,
a number of drawbacks are needed to be rectifiethad
they can be made to function efficiently

communications. In  this category of
communications, microstrip antenna plays a prontinele

among the other type of antennas, due to chieftgeth
important features. They are a) Micro strip antenaa be
easily printed on the circuit board b) Micro steptenna is
of small size c) Micro strip antenna is of low wetigd)

Micro strip antenna is of low cost and can be gasil

fabricated. A Microstrip antenna consists of maittyee
parts. They are ground plane, substrate and p&iund
plane of a microstrip antenna acts as a base ddiritenna.
The efficiency of the antenna depends on the nadtefi
consideration and the thickness of the ground pl&oethe
return loss of the antenna varies with the thicknesthe

in  mobile
mobile

In this paper, a fork shaped patch antenna perfaceas
compared with that of another fork shaped patclerars
along with the parasitic patch. This patch playg@minent

role in analyzing the antenna.

In this paper, a dual band double layered substrate
microstrip fork antenna is presented. It operateswa
different frequencies and it has 2 different layes
substrate.

II. PROPOSED ANTENNA DESIGN

There are numerous steps to design a microstripnaat
The proposed antenna has a ground plane, a sebatnath
has two layers and a patch. The dimensions of thangl
plane are 40 x 40 x 0.1mm. Copper (annealed) nadteri
used as ground plane. Rogers RT6006 (lossy) mhteria
whose dielectric constant value is 6.15 is thelagpr of the
substrate with thickness 2mm and FR4 (lossy) nsteri
whose dielectric constant value is 4.3 is the bottayer of
the substrate with thickness 2.8mm. Thus coppere@ed)
material and FR4 (lossy) material together constitu
substrate and the thickness of substrate is 2.8ifime.
dimensions of the substrate are 40 x 40 x 2.8mnpp€o
(annealed) material is used as patch and the théskiof
patch is 0.1lmm. The proposed antenna is presemted i
Figure.1.

ground plane. The second component of the micpostr
antenna is substrate. The thickness and designhef t
substrate plays a prominent role in analyzing tleéctp
antenna parameters like return loss and VSWR (gelta
standing wave ratio). The final component of therostrip
antenna is the patch. The geometry of the patcihspéen
important role in designing the required antenrtas patch
can take any shape like rectangular, square, aircul
elliptical etc.

Figure. 1: Dual Band Double Layered Substrate
Microstrip Antenna
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The dimensions of the antenna are presented ie.iabl

Letter Designation Dimensions in mm
a 40

b 35

c 20

d 21

e 2

f 4.75
g 7.125
h 4

i 25

j 2.25
k 5

L 15

Table 1: Details of proposed antenna

lll. RETURN LOSS

Return loss is the measure of how well the anteisna

matched with the transmission line. For an effiti@menna,
return loss is very less. The simulated return tngput for
proposed antenna is shown in figure.2 and figure.3.

IV. VSWR

Voltage Standing wave ratio of an antenna shoultese if
an antenna is efficient. The simulated VSWR oufputhe
proposed antenna is shown in Figure.4 and Figure.5
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Figure. 4: VSWR of proposed fork antenna frequency
14.33GHz
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Figure. 2: Return loss of proposed fork antenna
frequency 14.33GHz
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Figure. 3: Return loss of proposed fork antenna
frequency 13.823GHz
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Figure. 5: VSWR of proposed fork antenna frequency
13.823GHz

V. FAR FIELD PATTERN

The simulated results of far field patterns of greposed
antenna are presented in Figure.6, Figure.7, Figuaed
Figure.9.
3D plots:
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Figure. 6: 3D plot of far field pattern of proposel
antenna at frequency 14.33GHz
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Figure. 7: 3D plot of far field pattern of proposel

antenna at frequency 13.823GHz
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Polar Plots:
Farfield Directivty Abs (Phi=90)

— farild (F=14.33)[1]

Frequency = 14.33

Main kbe magntude = 3.55 dBi
Main lobe direction =  46.0 deg.
Anguiar width (3 dB) = 121.9 deg.
Side lobe kevel = .0 B

Theta / Degrez vs. dBi

Figure. 8: Polar plot of far field pattern of proposed
antenna at frequency 14.33GHz

Farfield Directivity Abs (Phi=90)
— farfield (f=13.823) [1]

Frequency = 13.823

Main kbe magntude = 3,96 dbi
Man kbe drection = 0.0 deg.
Anquiar vidth (3 dB) = 29.7 deg.
Side obe level = -3.7 dB

Figure. 9: Polar plot of far field pattern of proposed
antenna at frequency 13.823GHz
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VI. CONCLUSION

The proposed antenna has the return loss of 4628B4nd

-40.421846dB at frequencies 14.33 and 13.823 GHe T

proposed antenna has directivity of 8.001dBi argbZdBi

at frequencies 14.33 and 13.823 GHz. Thus, theqgsexb
antenna operates at two different frequencies im&nd and

the simulated results of this antenna are good when

compared with other antenna shapes.
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