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I. INTRODUCTION
Microstrip patch antennas (MPASs) ha i i i e advantages[3].However, their further
use in specific systems is limited several investigation found some efficient

techniques are appli i nna and compare result with simple square microstip
antenna.

g a cavity model suitable for moderate bandwidth antennas. The lowest-order

mode, TMy,, res hen the effective len

across the patch is a half-wavelength [2].
1) Resonance freq
The resonance frequency f on the patch size, cavity dimension, and the filling dielectric constant, as follows:

£ KnC
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Where m, n=0, 1, 2... km, = wave number at m, n mode, c is the velocity of light, &, is the dielectric constant of substrate, and
mr 2 nrz 2
o) () “

For TMg; mode, the length of non-radiating rectangular patch’s edge at a certain resonance frequency and dielectric constant

)

according to equation (1) becomes
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Where fr = resonance frequency at which the rectangular, by using above equation we can find the value of actual length of

patch as:

L= ¢
2fr‘\/geff

Where & =effective dielectric constant and Al =line extension which is given
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Figure 2: 3D View of Stacked MSA

A combin apacitive susceptance loads both radiating edges of the patch.

1_(koh>2}1
24 |2,

Where Jj is the free- ve number Ky = 27, The input conductance of the patch fed on the edge will
c

©)

The patch can be fed by a coax line from underneath “Fig.1”. The impedance varies from zero in the center to the edge
resistance approximately as

R, —— cos? % x, 0<Xo<L/2 (10)
2G, L

Where R; is the input resistance, R, the input resistance at the edge, and x, the distance from the patch center.
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I1l. ANTENNA DESIGN
The proposed antenna consists of two square patch antennas stacked on separation by substrate 1 and substrate 2(Fig.2). h; and
h, are the thickness of the patches arel.6 mm and having dielectric constant same for simple designing 4.2(glass epoxy) and
loss tangent 0.02. The designing frequency 2.44 GHz of both patches. The width W and the length L of upper patch (Fig.2) is
29.6 mm x 29.6 mm obtained by equations (1-7) and coded by [5]. The Lower patch (Fig.2) dimension is 46.78 mm x 29.6 mm
due to adjusted similar of upper patch. The upper patch of the antenna is shown in Fig. 2. On the bottom side of the lower
patch a 58.28 mm x 58.28 mm square metallic ground plane has been constructed and ground plane dimension calculated as
W+6h = Wy and L+6h= L .The excitation for the antenna is given by a line feed at on theé upper patch which dimension on 50
Q is 17.18 mm x 3.16 mm (Fig.1). The three dimensional view of the structure is shown in the Fig.1.The main advantage of

using Stacked improve the bandwidth and efficiency of the antenna.

1IV. SIMULATION AND RESULT ANALYSIS

Making use of the IE3D software directly [6], we first discuss thehway of stacked microstrip to improve /the design as
bandwidth. As shown in “Fig.2”, there are three layers upper gatch, lower patch and groundiplane. The intermediate layer
between two patches and ground plane is gloss epoxy dielectriC layer with relative dielectric constantas 4¢2. Now Simulate the
proposed antenna and a normal antenna with IE3D 3D EMysimulator find out,some data [11].Finally compared output of
normal and stacked antenna. Reflection coefficient of square microstrip antenna without stacked.and with stacked result from
IE3D shown in Fig.3-4, where the normal SMA eperating frequency range below 2 VSWR)(VSWR< 2) 2.415 GHz - 2.465
GHz, which is 2.05% bandwidth and after ifitroducing stacked in SMA then, operating frequency range wider as 2.34375 GHz -
2.72 GHz which is bandwidth 14.82%that means bandwidth enhanced approximatedo12.8%.
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Figure: 3. Return loss Vsifrequency plot without stacked Figure: 4. Return loss Vs frequency plot with stacked
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Figure: 5. VSWR Vs frequency plot without stacked Figure: 6. VSWR Vs frequency plot of Stacked SMA
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Figure: 7. Radiation Pattern plot without stacked
—s=—/[ Antenna Efficiency
—=—/[  Radiation Ffficiency
- 35 8 =
£ £
2 30 a0 g
£ £
2 25 25 H
[E] (X}
T 20 m s
o a
14 15
10 10
] i
1] 1}
1 126 15 175 2 225 24 274 3
Frequency (GHz)

Figure: 9. Efficiency Vs Frequency-plot without stacked
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Figure: 10. Efficiency Vs Frequency plot with Stacked SMA

Figure: 11. Current distribution without stacked at 2.44 GHz

Figure: 13. Radiation pattern 3D without Stacked

Figure: 12. Current distribution with stacked at 2.44
GHz

Figure: 14. 3D Radiation Pattern with Stacked SMA
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Table | Table Il
Upper patch width W 1 296 mm Comparison on different parameter of the antenna
P t SMA Stacked MSA
Upper patch length L 29.6 mm arameter acke
Oprating
Lower patch length L: 39.08 mm 244 GHz | 0.86 GHz 25GHz 2.93 GHz
Frequency
Inset depth D 7.6 mm
Inset width S 4 mm Return
-54.12dB | -16.06 dB -16.84 dB -15.51dB
Feed line length F 9.48 mm loss
Strip width T |316mm VSWR 1 1.336 1.411
Gap of depth and strip 0.42 mm Bandwidth 14.82%
Antenna
Ground plane length Ly 58.28 mm . 95%
Efficiency
Ground plane width W, | 58.28 mm

V. CONCLUSION

It has been observed that by introducing the stacked str

in conventional microstrip antenn dwidth, gain and the

antenna efficiency can be improved. In this work i i ed 14.82% and antenna
efficiency and radiation efficiency of the pro i d also improved the gain about
3.5dBi.
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