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Abstract In this paper, a beam pattern performance analysis was performed according to number of
array elements and spacing of the phase array antenna. The distance between array elements in an array
structure design was reduced due to the electrical length of Ka—band, which increases the number of
array elements in applying the aperture. If the number of elements reduce by widening the array
distance, the grating lobes of the same size as the main beam will occur in visible region. If the number
of array elements should be applied to a system where the number of array elements should be
minimized, the analysis was performed on a plan to reduce the number of array elements and minimize

degradation of performance, such as beam width and side lobe level.
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Table 1. Configuration of phase array antenna

Parameter Design Objective
Frequency Ka—Band
Dx/Dy (mm/mm) 44 /52
Nx/Ny 40 / 32
Number of Elements 1024
Weight Uniform
Steeing Range +55°
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Array Shape & Sub-Array Information

Size of ¥ : 169.00mm

Size of X : 176.00mm
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Fig. 1. Configuration of phase array antenna
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Fig. 2. Grating—Lobe free region
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Fig. 5. 2D Synthesized beam pattern (@ 65°)

theo 2 W 2% 6575 483 Ee 11 594 2
om, Zgzto] F7FetHA FRIS] 180° k) W-afel 4]
A% FA717F S7FE A" el A gl 8 4= it ¢
= 2ol whE GL Aol whE Zlolrh 17 59°A” %
o2 33 2D SRl 1 & = gl A%
#EA 71 @ % 60°¢1A4] Cut tlolEl= 19 67 2
.

1D Cut Comparisen

@

=222 1D Cut (@ Phi : 65deg)
—1D Cut (@ Phi : 55deg)

Normalized Magnitude(dB)
S b 3 [ [
& & & w o

A
]

-50

Theta (deg)

a3 6. 1D-Cut W #¥ ¥ (@ 55°,65°)
Fig. 6. 1D—Cut beam pattern comparison(@ 55°,65°)

a9 62 wY 2g7e] 10°% F7ksHiA GLel &

73] T7Iske] Ao TN wide)] sk He & 4 Sk

FrAsAA wlE 2z} S A
AEsGE GLE 398t B4
a9 g P2 3 5]
o] BldAAE A A S Thinned Array
o At Ik NG5E Adete] £
Z5 27] 38 12 Al =357 a7 EE
¥ glgroln mji 7}EE B2
27ER] ki, kA Zbe] e HE A%
2D Hul Feiwld el A
= 359l

a17] 98l wv 7G9S Fgste] A8 E 3

ow] HA3 webre s ® 29 2.

i
&

e rr

]_

oL
L
2

e
ol
ol

2,
=
% M O ot o R o ool B

omi‘zl‘
1l

i3
i
Ml oo b

Ly
2
4 2 =~

%
=

%
o

EJZ
j=9)
==

&
N ox b

AN
% 4
lﬂ w© ok
ol
2 =g
fo o 3

ol
-

# 2. A7 shehg

Table 2. Optimization parameter

Parameter Design Objective
Frequency Ka—Band
Dx/Dy (mm/mm) 4.4 /5.2
Nx/Ny 40 / 32
Number of Elements 288
U/V limit 1.3
Steeing Range +55°

Array Shape & Sub-Array Information

Size of Y : 169.00mm

Size of X : 176.00mm
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Fig. 7. Optimized array configuration
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Fig. 8. Optimized 2D synthesized beam pattern (@ 0°)
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