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Design of a horizontally omnidirectional wide-band antenna

LI Jiayang, CHEN Xing

(School of Electronic and Information Engineering, Sichuan University, Chengdu Sichuan 610065, China)

Abstract: In order to increase the bandwidth of the horizontal omnidirectional antenna, a new type of
wide-band horizontal polarization omnidirectional antenna is designed. The antenna consists of an array of
four arc-shaped dipole antennas forming a ring, and each dipole antenna is printed on the upper and lower
surfaces of the Printed Circuit Board(PCB). The radiation fields of the four arc-shaped dipole antennas add
together and compose a horizontal omnidirectional pattern in the far field. By slitting each dipole element
and loading parasitic patches on the edge of the printed board, the bandwidth of the antenna is increased.
An antenna sample is designed and manufactured. The measured results show that the antenna can achieve
[S111<10 dB in 2-3.71 GHz, the relative bandwidth is 60%, the mean gain of its horizontal omnidirectional
is about 1.36 dBi, and the non-roundness of its horizontal omnidirectional pattern is less than £1.5 dB.
The test results are in good agreement with the simulation results.
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Tablel Structural parameters of the proposed antenna

L,/mm B/(°) W/mm L,/mm Ry/mm Li/mm
15 43 2 19.27 43 23.87
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Fig.1 Top view of antenna structure
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Fig.2 Current distribution on the antenna surface
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Fig.3 Influence of different structure parameters on |Sy;|
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Fig.6 Horizontal patterns at 2 GHz,2.85 GHz,3.71 GHz
I 6 2 GHz,2.85 GHz,3.71 GHz 4b/K V- i (XOY) /7 If]

(¢) horizontal pattern at 3.71 GHz

3 ;‘!_._;__'lmea_sulregi \90
T = _=[simulated | f
/
!
/120

|

210 ™

150
(a) vertical pattelrioat 2 GHz (b) vertical pattern at 2.85 GHz (c) vertical pattern at 3.71 GHz
Fig.7 Vertical pattern at 2 GHz,2.85 GHz,3.71 GHz
Pl 7 2 GHz,2.85 GHz,3.71 GHz b2 i (X0Z) Js 1] [l

& E 3Tk

[1] ALFORD A,KANDOIAN A G. Ultrahigh-frequency loop antennas[J]. Transactions of the American Institute of Electrical
Engineers, 1940,47(12):843-848.

[2] NAKANO H,SATAKE R,YAMAUCHI J. Horizontally polarized,omnidirectional antenna with a single feed[C]// 2010
IEEE International Conference on Wireless Information Technology and Systems. Honolulu,HI,USA:IEEE, 2010:1-4.

[3] LIN C C,KUO L C,CHUANG H R. A horizontally polarized omnidirectional printed antenna for WLAN applications[J].
IEEE Transactions on Antennas and Propagation, 2006,54(11):3551-3556.

[4] AHN C H,OH S W,CHANG K. A dual-frequency omnidirectional antenna for polarization diversity of MIMO and wireless
communication applications[J]. IEEE Antennas and Wireless Propagation Letters, 2009,8(24):966-969.

[5] ANDO A,CHO K,HORI T. Dielectric-loaded slotted-cylinder antennas offering reduced base station interference for personal
communication services[C]// IEEE Antennas and Propagation Society International Symposium. Atlanta,GA,USA:IEEE,
1998:1454-1457.

[6] CROSWELL W,KNOP C. On the use of an array of circumferential slots on a large cylinder as an omnidirectional
antennalJ|. IEEE Transactions on Antennas and Propagation, 1966,14(3):394-396.

[7]1 CASCIOLA D,MIERS G L,SURETTE R A. UHF antenna choices[J]. IEEE Transactions on Broadcasting, 1999,45(1):93-105.

[8] WU B QLUK K M. A wideband,low-profile,conical-beam antenna with horizontal polarization for indoor wireless
communications[J]. IEEE Antennas and Wireless Propagation Letters, 2009,8(24):634-636.

[9] RADNOVIC Ivana,NESIC Aleksandar, MILOVANOVIC Bratislav. A new type of turnstile antenna[J]. IEEE Antennas and

Propagation Magazine, 2010,52(5):168-171.



