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ABSTRACT
We study the matching characteristics of a rectangular slot located
in the farthest upper part of a ground plane. First, we investigate the
effect of geometrical parameters including the length and width of
the slot, the ground plane height, and feed point position on the
input impedance. In turn, we consider the matching between the
slot and a 50 � feed and examine impedance-matched frequencies
and bandwidths. An approximate closed-form expression for the
impedance-matched wavelength of the slot in terms of its length,
width, and feed-point position is given. The results can aid in the
design of application-specific slot antennas for handheld devices.
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1. Introduction

Owing to their compactness, lightweight, ease of manufacturing, and low cost, antennas
comprising a rectangular radiating slot located in the farthest upper part of a ground plane
have been proposed as attractive antennas for mobile devices.[1–7] In these antennas,
the feed line can be a coplanar waveguide,[1] coaxial cable,[2–4] or mircrostrip line.[5–7]
Also, in these antennas, for compactness, the feed line is directly connected (rather than
electromagnetically-coupled) to the upper side of the slot at a feed point that is either
centered or offset from the center of the slot.

In this paper, using CSTMicrowave Studio, we carry out a parametric study of thematch-
ing characteristics of such antennas. Studies of similar antennas with narrow rectangular
slots have been reported in [8–11]. However, the slots in these antennas were not near the
edge of the ground plane. In our study, like in [4], a model, without a dielectric substrate, is
considered. In addition, for simplicity, we consider a discrete port and assume that the slot
is directly fed by a 50� RF source. The aim is to showhow the antenna dimensions (width of
slot, ground plane height) and the feed point position govern the antenna characteristics,
such as its impedance-matched frequency, the quality of the impedancematching between
the antenna and the feed line, and the antenna bandwidth. The results presented in
this paper can aid in the design of application-specific slot antennas for mobile devices.
The outline of the paper is as follows. The geometry of the model under investigation is
described in Section 2. Studies of the input impedance and matching characteristics of the
antenna are presented in Sections 3 and 4, respectively. Finally, some concluding remarks
are given in Section 5.
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