Small Planar Monopole covers Multiband BRANs
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Abstract - The use of a single antenna which can
cover a wide range of frequencies is a desirable
feature for future wireless communications
systems. The emerging self-organising and ad-hoc
networks require more than an octave of
bandwidth to facilitate multiband operation. A
shorted planar monopole antenna is optimised for
future wireless networking bands by suitable
choice of planar dimension and feedgap
separation. The antenna offers a return-loss
greater than 10 dB from 1.60 GHz to 5.90 GHz.
The radiation pattern is shown to be quasi-
omnidirectional within the 10 dB return-loss
bandwidth. Antenna properties are compared
with the simple planar monopole.

[. INTRODUCTION

The proposed wideband antenna can cover future
wireless data networking frequencies from 1.6 GHz to
5.9 GHz. Included in this range of frequencies are
DCS1800 (1.72 GHz to 1.88 GHz), BRANs
(Broadband Radio Access Networks), 2.4 GHz and
5.8 GHz ISM bands and the US Unlicenced National
Information Infrastructure band (U-NII) 5.15 - 5.35
GHz and 5.725 - 5.825 GHz. Also included are
frequency bands employed by DECT (1.880-1.900
GHz), PCS1900, UMTS, the European HiperLAN I,
II and recent Bluetooth technology. A single
wideband antenna covering these frequencies can be
more attractive than multiband antennas operating in
combinations of these bands.

II. BACKGROUND

The square planar monopole was first reported in
1976, and radiation patterns were given over a range
of frequencies [1]. Wideband planar disc antennas
have been recently studied [2] and employed for the
Japanese television band [3], but suffer from pattern
distortion within the impedance bandwidth. The
radiation pattern of the simple square monopole
suffers no degradation within the impedance
bandwidth. A planar monopole may be realised by
replacing the wire element of a conventional
monopole with a planar element as shown in Figure 1.
By correct choice of geometry and feedgap separation,
an impedance bandwidth ratio of 2.25:1 is easily
achievable at S band.
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Figure 1. The simple square planar monopole is

constructed using brass sheet 0.3 mm thick and fed through
the groundplane using an SMA connector with a 1.2 mm
diameter feedprobe.
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