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Fig. 10. Radiation patterns for yz-cut at 3, 6.85, and 10 GHz.

Fig. 11. Gain response for the various configurations analyzed.

plane. The external element behaves as a metallic box, within
which the currents flow and change their distribution for dif-
ferent frequencies, with only minor effects observed on the ra-
diated field. This feature explains a certain independence of

Fig. 12. Total efficiency response for the various configurations analyzed.

both impedance and radiation properties from the presence of
a large groundplane and its position with respect to the antenna.
Fig. 11 shows the simulated maximum gain response compar-
ison for the different configurations investigated and the mea-
sured maximum gain of the stand-alone antenna. A good agree-
ment between simulated and measured data has been achieved.
As expected, when the large ground plane is introduced, the gain
performance generally improves compared to the antenna in its
stand-alone configuration (small ground plane). Moreover, be-
sides some discrepancies at the lower part of the spectrum, the
configurations analyzed present a gain response that follows the
same behavior of the stand-alone antenna over the centre and
upper end of the operating bandwidth. A similar tendency is ob-
served for the total efficiency response in Fig. 12. In general, the
total efficiency remains very high (better than 84%) over the fre-
quency range considered for all the configurations investigated.
However, by analyzing all the sets of measurements taken on
the different prototypes realizing the configurations in Fig. 4,
the best location for the antenna was found to be configuration
D (i.e., with the large ground plane extending the small one).
Besides the reduced profile of this arrangement compared to
the others, configuration D offers very large impedance band-
width and decent radiation characteristics, especially at lower
frequencies.

V. CONCLUSIONS

This paper presents the design and analysis of a compact
folded shorted miniaturized antenna. The antenna combines the
attractive features of PCB and PIFA technologies with those
of asymmetry and beveling. Besides compactness and low cost
manufacturability, the proposed antenna provides high effi-
ciency and good omnidirectional radiation patterns which do
not show heavy dependence on the presence of a large ground
plane when mounted on it, in various arrangements. These fea-
tures suggest that this antenna is suitable for future-generation
UWB portable terminal/handset applications.

REFERENCES

[1] N. P. Agrawall, G. Kumar, and K. P. Ray, “Wide-band planar monopole
antennas,” IEEE Trans. Antennas Propag., vol. 46, no. 2, pp. 296–297,
1998.

Authorized licensed use limited to: DUBLIN INSTITUTE OF TECHNOLOGY. Downloaded on April 24, 2009 at 10:00 from IEEE Xplore.  Restrictions apply.



RUVIO AND AMMANN: A NOVEL WIDEBAND SEMI-PLANAR MINIATURIZED ANTENNA 2685

[2] M. J. Ammann, “Square planar monopole antenna,” in Proc. Inst. Elect.
Eng. Nat. Conf. Antennas Propagat., York, U.K., 1999, pp. 37–40.

[3] J. A. Evans and M. J. Ammann, “Planar trapezoidal and pentagonal
monopoles with impedance bandwidths in excess of 10:1,” in Proc.
IEEE Int. Symp. Antennas Propagation, 1999, pp. 1558–1561.

[4] Z. N. Chen, “Broadband roll monopole,” IEEE Trans. Antennas
Propag., vol. 51, no. 11, pp. 3175–3177, 2003.

[5] P. Li, J. Liang, and X. Chen, “Study of printed elliptical/circular slot an-
tennas for ultrawideband applications,” IEEE Trans. Antennas Propag.,
vol. 54, no. 6, pp. 1670–1675, 2006.

[6] M. John and M. J. Ammann, “Spline based geometry for printed
monopole antennas,” Electron. Lett., vol. 43, no. 6, pp. 317–319, 2007.

[7] L. Virga and Y. Rahmat-Samii, “Low-profile enhanced-bandwidth
PIFA antennas for wireless communications packaging,” IEEE Trans.
Microw. Theory Tech., vol. 45, no. 10, pp. 1879–1888, 1997.

[8] H. M. Chen, Y. F. Lin, P. S. Cheng, H. H. Lin, C. T. P. Song, and P.
S. Hall, “Parametric study on the characteristics of planar inverted-F
antenna,” Proc. Inst. Elect. Eng. Microw. Antennas Propagation, vol.
152, no. 6, pp. 534–538, Dec. 2005.

[9] G. Ruvio and M. J. Ammann, “From L-shaped planar monopoles to a
novel folded antenna with wide bandwidth,” Proc. Inst. Elect. Eng. Mi-
crow. Antennas Propagation, vol. 153, no. 5, pp. 456–460, Oct. 2006.

[10] M. J. Ammann, “Control of impedance bandwidth of wideband planar
monopole antennas using a beveling technique,” Microw. Opt. Technol.
Lett., vol. 30, no. 4, pp. 229–232, Jul. 2001.

[11] G. Ruvio and M. J. Ammann, “A compact wide-Band shorted folded
antenna,” in Proc. IEEE Int. Workshop on Antenna Technology, Small
Antennas and Novel Metamaterials, Mar. 2006, pp. 84–87.

Giuseppe Ruvio (M’07) received the Laurea degree
from the University of Siena, Italy, in 2002. He is
currently working towards the Ph.D. degree at the
School of Electronic and Communications Engi-
neering, Dublin Institute of Technology, Ireland.

In 2002, he spent nine months at the Chalmers Uni-
versity of Technology, Sweden, where he worked on
hard and soft surfaces and guided transmission appli-
cations based on them. From 2003 to 2004, he worked
at the R&D Department of Sigma Wireless Ltd., Ire-
land, in the framework of an ARTES 5 project on

EBG base station antennas in collaboration with the European Space Agency.
His current research interests include wide-band and UWB antennas and EBG
antennas.

Mr. Ruvio’s Ph.D. studies are financed by Science Foundation Ireland.

M. J. Ammann (M’96) received the Ph.D. degree in
microwave antenna design from Trinity College, Uni-
versity of Dublin, Ireland.

He has eight years of industrial experience in
radio systems engineering and antenna design with
TCL/Philips Radio Communications Systems, Fin-
glas, Dublin. He joined the School of Electronic and
Communications Engineering, Dublin Institute of
Technology, as a Lecturer in 1986 and was promoted
to Senior Lecturer in 2003. He is the Director of
the Antenna and High Frequency Research Group,

currently comprising 12 members and also leads the antenna research within
Ireland’s Centre for Telecommunications Value-chain Research (CTVR). His
research interests include electromagnetic theory, antenna miniaturization for
terminal and ultrawideband applications, microstrip antennas, metamaterials,
antennas for medical devices and the integration with photovoltaic systems.
He has in excess of 100 peer-reviewed papers published in journals and
international conferences.

Dr. Ammann became a Chartered Engineer and member of the Institution
of Electrical Engineers (IEE), London, U.K., in 1986. He is a member of the
IEEE International Committee for Electromagnetic Safety and participated in
the revision of the IEEE Std C95.1, 2005 standard for Safety Levels with Re-
spect to Human Exposure to Radio Frequency Electromagnetic Fields, 3 kHz
to 300 GHz. He is also a member of Communications and URSI Radio Science
Committee of the Royal Irish Academy. He co-Chaired the Special Session on
Antennas for UWB Wireless Communication Systems, IEEE APS, Columbus,
Ohio, 2003 and was Track Chair for Antennas and Propagation for the 65th
IEEE VTC, Dublin, Ireland, 2007.

Authorized licensed use limited to: DUBLIN INSTITUTE OF TECHNOLOGY. Downloaded on April 24, 2009 at 10:00 from IEEE Xplore.  Restrictions apply.


