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Abstract:- A phased array antenna is composed of lots of radiating elements each with a phase shifter. Beams are formed by
shifting the phase of signal emitted from each radiating element, to provide constructive/destructive interference so as to steer
the beams in the desired direction. Both radiating elements are fed with the same phase. The signal is modified by constructive
interference in the main direction. The sharpness is improved by the destructive interference. Mainly this project deals about
20X20 phased array using mat lab.
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L. INTRODUCTION

An antenna converts an electromagnetic signal to an electrical signal at a receiver or electrical signal to an electromagnetic signal at
a transmitter.
Phased array antenna is a multiple-antenna system in which the radiation pattern can be reinforced in a particular direction and
suppressed in undesired directions. The direction of phased array radiation can be electronically steered obviating the need for any
mechanical rotation. These unique capabilities have found phased arrays a broad range of applications since the advent of this
technology.
Phased arrays are usually composed of a feed network and a number of phase shifters. Feed networks are used to distribute the
output signal of the transmitter to the radiation elements and phase shifters control the phase of the signals at each radiating element
to form a beam at the desired direction. There are almost as many ways to feed arrays as there are arrays in existence.
Different types of phased arrays
A. Linear array
B. Planar array
C. Conformal array

1. FEEDING TECHNIQUES
The architectures based on these two types of feed network are the most common approach to design phased arrays.

A. Parallel-fed Arrays

In parallel feed networks, which are often called corporate feeds, the input signal is divided in a corporate tree network to all the
antenna elements. These networks typically employ only power dividers. Therefore their performance critically depends on the
architecture of the power splitter/combiner used. 2N number of radiation elements is preferred for these types of arrays, where N is
the number antennas in the phased array.

B. Series-fed Arrays

In a series-fed array the input signal, fed from one end of the feed network, is coupled serially to the antenna elements. The compact
feed network of series-fed antenna arrays is one of the main advantages that make them more attractive than their parallel-fed
counterparts. Beside compactness, the small size. General diagram of series fed phased array series-fed arrays results in less
insertion and radiation losses by the feed network. The cumulative nature of the phase shift in series arrays also relaxes the design
constraints on the phase tuning range of the phase shifters. In an N-element series-fed array, the required amount of phased shift is
smaller than parallel fed arrays by a factor of (N-1). However, the cumulative nature of phase shift through the feed network results
in an increased beam squint versus frequency, which is one of the main limitations in series-fed designs. The loss through the phase
shifters is also cumulative in series fed arrays which can be an issue in the design of arrays with a large number of array elements.
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1. PLANAR ARRAY

A planar array is capable of steering the beam in two dimensions. In a spherical-coordinate system the two coordinate’s 6 and ¢
define points on the surface of a unit hemisphere. As shown in Fig 6 is the angle of scan measured from broadside and ¢ is the plane
of scan measured from the x axis. Von Au lock has presented a simplified method for visualizing the patterns and the effect of
scanning. He considers the projection of the points on a hemisphere onto a plane; the axes of the plane are the direction cosines
cosax, cosay. For any direction on the hemisphere the direction cosines are

cosa, =sinf cos @

cosa, = sin@sin¢
The direction of scan is indicated by the direction cosines cosolys, COSOys.
Here the plane of scan is defined by the angle ¢ measured counterclockwise from the
cosox axis and is given by
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Fig. 1: Planar array element geometry and phasing

V. PROPOSED PHASED ARRAY ANTENNA DESIGN USING MATLAB (20X20 ELEMENTS)

7z

L
Fig. 2: 20x20 planar arrays
The above figure shows the planar array with 400 elements and the distance between the elements is 0.5.
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V. MATLAB SIMULATION RESULTS
A. Results of Radiation Pattern
- R0 DtwReN OSLanC3 and varargh o0, =0 20

xr
W~ T
) T 100 ¥R
ut i /.f" > 0% “
N
£ s - - - < - t)/. o \30}
E /J _:' v\
& 00 y ) \
LY ! : i
2 a5 1 — 0
%ok \ ¢
02 o s
3 lU\\ /{m
uz N
4 o g
Y " |
an

' ) i‘ ' A ) i ' i
4 M ¥ W (a8 B8
Zovly avgle U] Putar glot for the racutioe pstien o), « 025

e ———————————————————————————————————————————————————————
Fig. 3: Radiation pattern when distance between elements is 0.25

In the above figure, the radiation pattern of normalized plot and polar plot have shown when the distance between the elements is
0.25.The number of elements is 400.The obtained gain is 0.965 with minimum side lobes.
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Fig. 4: Radiation pattern when distance between elements is 0.5

In the above figure, the radiation pattern of normalized plot and polar plot have shown when the distance between the elements is
0.5.The number of elements is 400.The obtained gain is 0.8.The gain is decreased and sidelobes are increased as per the previous

radiation pattern.
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Fig. 5: Radiation pattern when distance between elements is 0.75
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In the above figure, the radiation pattern of normalized plot and polar plot have shown when the distance between the elements is
0.75.The number of elements is 400.The obtained gain is 0.6.The gain is decreased and sidelobes are increased as per the previous

radiation patterns.
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Fig. 6: Radiation pattern when distance between elements is 1

In the above figure, the radiation pattern of normalized plot and polar plot have shown when the distance between the elements is
1.The number of elements is 400.The obtained gain is 0.38 with side lobes. The gain is decreased and sidelobes are increased as per
the previous radiation patterns.

B[N N W ST | W R | W

Ratio between distance and wavelength d/2. = 125

Nomalized radiation pattem

N - -
0

270

80 60 40 20 0 20 40 60 80
Zenith angle [deg] Polar plot for the radiation pattem d/. = 125

Fig. 7: Radiation pattern when distance between elements is 1.25

In the above figure, the radiation pattern of normalized plot and polar plot have shown when the distance between the elements is
1.25.The number of elements is 400.The obtained gain is 0.18 with greater side lobes. The gain is decreased and side lobes are
increased as per the previous radiation patterns.

From above, we conclude that when the distance between the elements increases, gain decreases and side lobes increases. To get
better gain, the distance between the elements should be minimum.

VI. CONCLUSION
In conclusion, this presents several new approaches to the design of phased arrays with reduced complexity. As mentioned before,
phased array antenna systems have traditionally been in use for military applications in the past several decades. However, there has
also been recent growth in civilian radar-based sensors and advanced communication systems that have drawn an increasing interest
in utilizing phased array technologies for commercial applications. Phased array, capable of providing a directional beam that can be
electronically steered, can significantly enhance the performance of sensors and communications systems.The spatial selectivity of
phased arrays can increase the channel capacity and data rate without requiring extra bandwidth.
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