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A Cylindrical Hybrid Antenna for Shaping Complex Beam Patterns
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Abstract

In this paper, a cylindrical hybrid antenna which is spatially fed by an off-set linear feed array is described to form
complex beam patterns. The linear feed array consists of twelve micro-strip patch elements and forms a flat-topped
beam pattern with a beam-width of 90° in the horizontal plane. The vertical curve on the cylindrical reflector with
the linear feed array is shaped in order to form a cosecant beam pattern within the range of —5° to —25° in the
vertical plane. To form complex beam patterns, the hybrid antenna with cylindrical reflector aperture of 140x50 cm
was designed and fabricated to be operated within the IMT 2000 service band, and also electrical performances of the
antenna were measured and analyzed.
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Fig. 1. Proposed off-set hybrid antenna structure.
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Fig. 2. Cylindrical reflector’s one-dimensional shaping
(3%3 rectangular lattice).
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Fig. 3. Optimization design process according to ex-
tension of the lattice.
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Fig. 4. Radiating element excited by coaxial line.
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S

a8 7. 4% 34 MEs A3 343 F 3=
Fig. 7. Feed network circuit for the LFA(half part).

27t AT 54 % I Ee 5 A 7=
olm, 1749l 4l Z 12749 ¥ &

th W2 32 87 AE 2 94

A& 11 A FeiE e 908 A
N, 1345 A FHE 24 90° E%H
B) 270, 1:6.25 A8 Bl & z&t
g71C) 270, 22 349 1]

2 A 14 way A48 Y_‘Hﬂﬂ( ) 2
12709 7zt WAL 253 F4 T 3 S
74 AA L FF AO|EE o|FofT}, 7 5F A

O HE (v
pr M2
o
N o o
ERE

NNk

s
)
N

o

r\U
rl> T

=

R )
=
géf&
™oy

fr
e H
gy 1 oo

(R oL
X
T

. N

ool AAE AN FA & Bzl 7} A
7R AE Y g Aoles Ad E 12 E
29 2.

F 13 F29 23 9 23 AZ 9 94 do|g

HEE W, AF QA= 00303 dB ) |8,
JYT 4 LA4E 4 FHFAHE 750 0]F,
32 9 AN E 2420 o3 LAE
BalZoh o] @ syl e 94 eArt FA
Fopold By A AoE £ olfE 3 T 3

HJlﬂJ

,_4

B oie B4 98 95F solus dHy

=

B 1. 349 29 549 1% doly @
Table 1. Amplitude data measured in the feed network

circuit,

Ch. | &7 23 2% 3
No. | %1% ) 192 GHz | 2.045 GHz | 2.17 GHz
1 0.1 0.11 0.11 0.11
b 0.1 0.11 0.10 0.10
3 0.1 0.11 0.09 0.10
4 0.1 0.11 0.10 0.10
5 0.5 0.50 0.50 0.50
6 1.0 0.97 1.00 0.98
7 1.0 0.97 0.99 0.97
8 0.5 0.50 0.50 0.49
9 0.1 0.11 0.10 0.10
10 0.1 0.11 0.09 0.10
11 0.1 0.11 0.10 0.10
12 0.1 0.1 0.11 0.11
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Table 2. Phase data measured in the feed network

circuit.

& 24 14 3 [deg]
S; AE g 1.92 2.045 2.17

[deg] GHz GHz GHz
1 -6220 | —47.00 | —60.00 -81.00
2 130.50 141.00 | 138.00 132.00
3 79.70 89.00 80.00 71.00
4 ~61.80 | -4400 | —62.00 ~81.00
5 131.80 14600 | 137.00 125.00
6 0.00 -4.00 1.00 -0.40
7 0.00 -6.00 -0.60 -220
8 131.80 14400 | 135.00 124.00
9 -61.80 | —41.00 | -58.00 ~75.00
10 79.70 86.00 77.00 68.00
11 130.50 133.00 | 131.00 126.00
12 -6220 | —3800 | —57.00 ~74.00
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Fig. 8. Initial choice of the reflector horizontal length.
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Table 3. Input/initial data for cylindrical reflector sha-
ping simulation.
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Fig. 12. Photo of the antenna prototype installed on an
anechoic chamber tower.
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(a) Radiating element array board
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Fig. 13. Fabricated LFA prototype.
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Table 4. Measured gain of the antenna prototype.
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