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Internal Antenna for UHF-band Mobile RFID System

Nakchung Choi*”, Byunggil Yu'", Frances J. Harackiewicz®, Myun-Joo Park'", Yong-
Seek Chung'”, and Byungje Lee'”
(1) Dept. of Wireless Communications Engineering, Kwangwoon University, Korea
(2) Dept. of Electrical and computer Engineering, Southern Illinois University
Carbondale, Illinois, USA

Abstract

UHF-band radio frequency identification (RFID) antenna for mobile handset
applications is presented. The proposed antenna consists of a radiating element and a
parasitic element connected to the ground plane. The radiation pattern of proposed
antenna is orthogonal to that of a monopole antenna. The impedance bandwidth (902
MHz ~ 923 MHz) covers a Korea mobile RFID service (908.55 MHz ~ 913.95 MHz).
The measured antenna peak gain is -0.37 dBi at 911 MHz.

Introduction

As the radio frequency identification (RFID) system has been adopted for numerous
areas such as museum tour, library management, package tracking, forgery identification,
security, and movie information/ticketing. Since the RFID system is an emerging
technology making ubiquitous identification possible, the demand for the RFID system in
a new area increases. One of the potential applications of the RFID can be mobile
handsets. The RFID system generally consists of two basic components: the reader and
the tag. The RFID system reciprocates tag data via wireless communications. The tag is
the data carrying device, and the reader can be a read or a read/write device. The collision
problem may occur in the interrogation region when two tags try to respond to the reader
at the same time in the same frequency band. Reader collisions also may occur when two
neighboring readers interrogate a tag simultaneously and confuse it [1]. One of effective
methods to solve this drawback is to adjust the shape of the antenna radiation pattern. The
radiation pattern for conventional mobile handsets is omni-directional in the horizontal
plane [2]. The broadband or multi-band antenna for mobile RFID services also has an
omni-directional radiation pattern in the horizontal plane [3], [4]. The interference
between this two antenna may occurs when the reader obtain the tag data. In this work, a

UHF-band RFID antenna for handsets is proposed to reduce this problem so that the
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proposed antenna is designed to have an omni-directional radiation pattern in the vertical
plane. The proposed antenna is analyzed by the simulation and measurement. The
measured impedance bandwidth of the proposed antenna is 902 MHz ~ 923 MHz, and the
measured antenna peak gain is -0.37dBi at 911 MHz.

Antenna Structure and Design

Fig. 1 shows the structure and dimension of the proposed antenna. Fig. 1a shows 3D
view of the proposed antenna. The dimensions of the radiator are shown in Fig. 1b. The
overall size of the proposed antenna is 42 x 15 x 6 mm’, and the ground plane size is 42
x 65 x 1 mm’. The substrate used is FR4-epoxy (dielectric constants = 4.4). The proposed
antenna is a balance type of PIFA. The proposed antenna consists of a radiating element
and a parasitic element. The parasitic element is electrically connected to ground plane.
Both elements are the same meander shape. Because the current on the radiating elements
is out of phase in the y-axis, the direction of electric field is the same as y-axis. The
radiation pattern of the proposed antenna is omni-directional in the vertical plane. The
radiation pattern of the proposed antenna is orthogonal to that of conventional mobile
handset antenna. This radiation pattern has the advantage of reducing the collision
problems between near RFID readers. It may also avoid the collision problems between

adjacent tags when the RFID reader identifies the tag data.
Results

Fig. 2 shows the measured VSWR. The measured impedance bandwidth (VSWR<3) is
21MHz. The impedance bandwidth covers the mobile RFID service in Korea. The
measured radiation pattern at the resonant frequency is shown as Fig. 3. The radiation
pattern is orthogonal to that of conventional handset antennas. The measured antenna

peak gain is -0.37 dBi at resonance frequency (911 MHz).
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Fig. 1 Structure of the proposed antenna: (a) 3D view, (b) unfolded structure of the

radiator.
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Fig. 2 Measured VSWR of the proposed antenna.
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Fig. 3 Measured radiation pattern of the proposed antenna at 911 MHz: (a) xy plane, (b)

xz plane.
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