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A Novel Feed Network for a Sectoral Conical Beam

Z1
=

A

3

HE

Ab
=1

%l
Tl <

Jae Hee Kim « Wee Sang Park

8 of
2 =rodME 22 vl E teluel A8ste] £8EH 438 ¥ Aol rhed AR F4 T2 E At
ArE FA4 pze= ) MY 90° Fo)BEE, 3 e FEAH, ¥ A 900 AANLE A}LEH, oS
MEZ AR 2RE ZE §4 129 ASE AEE] st 34 %J}T 257 GHzol| A F-2kele mlol2
E2ER A9 22 v et} FA F2E ARSE L, WA 8 e 2AAT S48 ey = 9
W 4 TE] MElof whe} s WSk0 2= 45004, Wzt ko 2= 45°, 135°, 225°, 315°o A & th#]
AL e AL Fosdnh

Abstract

We propose a novel feed network for a 2x2 array antenna to form a sectoral conical beam. The proposed feed net-
work, which is a symmetrical structure, consists of four 90° hybrids, a crossover, and four 90° delay lines. To verify
the performance of the feed network a 2x2 array antenna and the feed network are fabricated on a microstrip structure,
and the radiation patterns are measured at the center frequency of 2.57 GHz. The maximum radiation is measured at
the 45° elevation angle and at the 45°, 135°, 225°, and 315° azimuth angles depending on the choice of the input port

of the feed network.
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Fig. 1. (a) Geometry of a 2x2 array antenna and (b)
array factor with the 90° progressive phases for
the x, y direction.
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Fig. 2. Proposed feed network for a conical beam
forming.

g4

M
e,

380 342 9% Y 33 72

E 1 Aok 34 P2 39 94
Table 1. Output phases for the proposed feed network.

Phase QOut 1 Out 2 Out 3 Out 4
(Ant. 1) | (Ant. 4) | (Ant. 2) | (Ant. 3)
Port 1 180° 0° 90° 90°
Port 2 0° 180° 90° 90°
Port 3 90° 90° 180° 0°
Port 4 90° 90° 0° 180°
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Fig. 3. Geometry of the proposed antenna element.
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Table 2. Optimized values for the geometric parame-
ters of the proposed antenna.
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Fig. 4. Simulated S); of the proposed antenna at the
different via radius(r»=0.3, 0.6, and 0.9).
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Fig. 5. Simulated S); of the proposed antenna at the
different distance between via and feed line(d=
3,5,7, and 9).
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Fig. 6. Simulated and measured Sy of the proposed
antenna element.
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at the port 1.
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work and 2x2 array antenna.
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