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Abstract—The ground plane affects the characteristics of a
planar inverted-F antenna (PIFA) significantly. Using the idea
of the high-impedance surface to construct the ground plane,
a new type of compact PIFA with a photonic bandgap type
(PBG-type) ground plane is proposed. Both the traditional PIFA
and the proposed antenna are analyzed using the finite-difference
time-domain (FDTD) method in detail. It is found that the two
antennas have similar directivity pattern characteristics, but the
size of the latter can be reduced obviously. The results also show
that the bandwidth of a traditional PIFA is not greatly affected
by the thickness of the metallic ground plane and that the shapes
of the directivity patterns are not greatly affected by the ground
plane under the small size condition. The operating-frequency
band of the proposed antenna can be adjusted by changing the
dielectric substrate thickness of the ground plane. They are
suitable for mobile communication applications.
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. INTRODUCTION

N RECENT years, more and more attention is paid to
develop small-size and low-profile antennas for mobile com-
munications. For optimum system performance, the antennas
must have high radiation efficiency, small volume, isotropic
radiation characteristics, simple impedance matching, and (b)
simple mechanical construction [1]. How to reduce the volumg&y 1 Traditional PIFA.
and broaden the bandwidth are hot topics on mobile antennas.

A trad_itional planar inverted-F _antgnna (PIFA) with a ﬁ_nitebroadened [3]. In fact, mobile-communication systems such as
metallic 9“’“”‘?‘ plane [ShF’W”, in Fig. 1(a)] has been V‘,"debfandsets cannot provide large ground plane. Therefore, the size
used as a moblle-communlcgtlon antenna [2] and [3]. This tyBFthe ground plane is unsuitable to be too large.

of antenna allows a simple impedance match in a low-profile pp, 1, nic handgap (PBG) materials are periodic structures ca-
design and can produce both vertically and horizontally polgfz e of prohibiting the propagation of electromagnetic waves
ized electric fields [3]. To rQQUce the size of the antenna, Ma¥ihin a certain frequency band [6]. With the development of
measures, such as capacmvgly loaded PIFA [4] and [5], hafﬁe researches on PBG, high-impedance electromagnetic sur-
been_taken. Although aqapacmvely Iqaded PIFA [4] can redupgces are proposed [7] and [8]. Wire antennas do not function
the size of the antenna, its structure is too complex to produggie tively when positioned parallel and close to the traditional
The size of the ground_plane on which the antenna is moun fect electric-conductor (PEC) ground plane due to the re-
affects the characteristics of the antenna markedly. By reduc\'f@rse-image currents. However, they work efficiently above a

the ground-plane size, the bandwidth of a PIFA system can }kﬁ%h-impedance surface due to its in-phase reflection character

and high surface impedance [8]. The high surface impedance
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