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Figure 7 Calculated gain vs. frequency. [Color ﬁgure can be viewed in
the online issue, which is available at www.interscience.wiley.com]

ABSTRACT: An improved novel printed wideband ﬂat-plate monopole
antenna is presented. The proposed antenna consists of a pentagonal
monopole embedded in a corner notch in the antenna ground plane
part. Simulated and measured results of the input return loss for the
proposed antenna are in good agreement. The antenna has been shown
to operate satisfactorily in the 0.47– 6 GHz frequency range, and is
therefore very suitable for use as antenna for laptop applications including Wi-Fi, WiMAX, and mobile TV reception. © 2009 Wiley Periodicals,
Inc. Microwave Opt Technol Lett 51: 612– 615, 2009; Published online
in Wiley InterScience (www.interscience.wiley.com). DOI 10.1002/mop.
24133
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1. INTRODUCTION

Figure 8 Calculated VSWR vs. frequency. [Color ﬁgure can be viewed
in the online issue, which is available at www.interscience.wiley.com]

REFERENCES
1. H. Choi and S. Lee, Design of an exponentially-tapered TEM horn
antenna for the wide broadband communication, Microwave Opt Technol Lett 40 (2004), 531–534.
2. Y. Huang, M. Nakhkash, and J.T. Zhang, A dielectric material loaded
TEM horn antenna, ICAP 2003, 12th Intl Conf Ant Prop, ICAP 2003,
(Conf. Publ. No. 491) 2 (2003), 489 – 492.
3. A.S. Turk, Ultra-wideband TEM horn design for ground penetrating
impulse radar systems, Microwave Opt Technol Lett 41 (2004), 333–
336.
4. J.A.G. Malherbe and N.S. Barnes, TEM horn antenna with an elliptic
proﬁle, Microwave Opt Technol Lett 49 (2007), 1548 –1551.
5. J.A.G. Malherbe, Design of ultra wideband TEM horns, Asia Paciﬁc
Microwave Conference, APMC 2007, Bangkok, Thailand, 2007.
6. J.A.G. Malherbe, Extreme performance TEM horn, Microwave Opt Technol Lett, in press; Available at: http://www3.interscience.wiley.com/cgibin/fulltext/119427859/PDFSTART.
7. K.L. Shlager, G.S. Smith, and J.G. Maloney, Accurate analysis of TEM
horn antennas for pulse radiation, IEEE Trans Electromagn C, 38
(1996), 414 – 423.
8. FEKO©; EM Software & Systems-S.A. (Pty) Ltd. Available at: http://
www.feko.info/index.html.
© 2009 Wiley Periodicals, Inc.

612

Several antennas for TV reception that can be integrated into
laptop computers have recently been proposed [1–5]. All these
antennas are of a monopole-type, where the monopole either
extends beyond the edge of the antenna ground plane part [1, 2] or
is embedded in a notch in the antenna ground plane part [3–5].
Although the antennas proposed in [1– 4] are exclusively for TV
reception, the slotted triangular ﬂat-plate printed monopole antenna suggested in [5] is perhaps the ﬁrst multiband antenna which
is suitable not only for DVB-H TV reception in the 0.47– 0.87 GHz
frequency range but also for Wi-Fi (2.4 –2.5 GHz and 5.15–5.875
GHz) and WiMAX (2.3–2.4 GHz, 2.5–2.7 GHZ, and 3.4 –3.6
GHz) applications. In this article, we propose a ﬂat-plate printed
monopole antenna that is similar to the one suggested in [5].
However, unlike the antenna in [5], which is multiband and yields
a somewhat low average gain of ⫺4.55 dB at 5.5 GHz, the new
antenna covers the entire 0.47– 6 GHz frequency range (bandwidth
of approximately 13:1) and yields a much higher average gain. The
proposed antenna consists of a pentagonal base-fed monopole of
unequal sides embedded in a corner notch in the antenna ground
plane part. The monopole part should extend beyond the edge of
the laptop lid during the wireless operation of the laptop. Toward
this end, the monopole part can be deployed using a ﬂip-up and
-down mechanism [1]. Alternatively, the monopole part can be
pulled out from the screen lid as suggested in [2]. The new antenna
was simulated using the commercial CST Microwave Studio software. The antenna has also been fabricated and its return loss was
measured using an Agilent N5230A network analyzer. The results
of the simulations and measurements, demonstrating the desired
operation of the antenna in the 0.47– 6 GHz frequency range, were
found to be in good agreement.
2. ANTENNA DESIGN

The geometry of the proposed antenna is shown in Figure 1. The
size of the antenna is 240 mm ⫻ 175 mm. The height of the
pentagonal monopole is 120 mm and the width of its base is 50
mm. Both the monopole and the ground plane parts are printed on
one side of a hard no-ground RT5880 substrate with relative
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