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Abstract: This paper presents simulation of a C-Band (6 GHz) , NxN (N=2, 4, 8, 16, 32) uniformly spaced planar array
antenna using MATLAB 2013. The antenna array is simulated using MATLAB code and antenna parameters like
Array Factor beam, Array Factor (dB) are calculated using MATLAB coding and hence their graphs are plotted for

2x2, 4x4, 8x8, 16x16, 32x32 array individually.

Index terms: Antenna Array, Array Factor, Planar Array.

ILINTRODUCTION
Phased array antenna is a multiple-antenna system. In
order to achieve higher directivity and additional gain,
antenna elements can be arranged to form linear or planar
arrays. Consist of multiple antennas (elements)
‘collaborating’ to synthesize radiation characteristics not
available with a single antenna. They are able to match the
radiation pattern to the desired coverage area and to
change the radiation pattern electronically through the
control of the phase and amplitude. In addition, they are
used to scan the beam of an antenna system, increase the
directivity, and perform various other functions which
would be difficult with any one single element. The
elements can be fed by a single line or by multiple lines in
a feed network arrangement. There are three types of
array: liner array, planner array and conformal array.
Phased array antennas are common in communications
and radar and offer the benefit of far-field beam shaping
and steering for specific, agile operational conditions.
They are especially useful in modern adaptive radar
systems where there is a trend toward active phased arrays
and more advanced space-time adaptive signal processing.

Il. THEORITICAL CONSIDERATIONS

In this paper, an NxN (N=2, 4, 8, 16, 32) planar array [7],
with uniform amplitude, spacing and with phased weights
is generated using MATLAB code. The planar array is
shown in Fig 1. The weights are designed to steer the
planar antenna array towards the desired direction

(04:0,).

Fig 1 Planar Array
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Array Factor:

The array factor is the function of the positions of the
antennas in the array and the weights used. Array Factor is
given by formula shown below

N
Y =R(O,4)D we /~"
i=1

= R(8,p)AF

N

—jkr;

AR = E we 0
i=1

AF — Array Factor.

Y - Output of phased array

w; - Phased weights with which antenna array elements
are multiplied.

R(E.P) _Radiation pattern.

I11. RESULTS
The NxN (N=2, 4, 8, 16, 32) antenna array is simulated
and Number of elements, array factor are plotted using
MATLAB code. The below are the results for 2x2 , 4x4,
8x8, 16x16, 32x32 planar arrays.
Results for 2x2 Array:

Rectangular array of Elements 2*2
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Fig 2(a) 2x2 Rectangular Array
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Fig 3(c) Array Factor (dB)
Results for 4x4 Array:
Results for 8x8 Array:
Rectangular array of Elements 4*4
' ' j j j Rectangular array of Elements 8*8
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Array Factor Beam 4*4

Fig 4(a) 8x8 Rectangular Array
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Array Factor Beam 8*8 Array Factor Beam 16*16

Array Factor

Array Factor

Fig 5(b) Beam Array Factor

Fig 4(b) Beam Array Factor Array Factor (db) \s. theta & phy 16+16

Array Factor (db) vs. theta & phy 8*8
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Results for 32x32 Array:
Fig 4(c) Array Factor (dB)
Results for 16x16 Array:

Rectangular array of Elements 32*32
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Fig 5(a) 16x16 Rectangular Array
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Array Factor Beam 32*32
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Fig 6(c) Array Factor (dB)
IV CONCLUSION

An NxN (N=2,48,16,32) planar antenna array is
generated using MATLAB code and the antenna array
parameter “Array Factor” is plotted (using an equation
represented in theoretical part of this paper) for each array
individually. 1t is observed that the Directivity of the
Beam Array Factor of the Antenna Array is increasing
with increase in the number of antenna elements and also
analysed the effect of the increasing antenna elements on
the Array Factor.
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