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Abstract— The demand of smaller and compact antennas in modern mobile and wireless
communication system has been increasing. Because of low cost and process simplicity, printed
monopole antennas are popular candidates for these applications and applicable in body centric
communications. A simple and compact microstrip-fed printed monopole antenna is proposed in
this design. The antenna is composed of a rectangular ring for operating frequency at 2.45 GHz.
The configuration has rectangular base with rectangular slot cut inside the patch resulting the
rectangular ring. The dimension of the patch is 12 mm × 26 mm with ring width size of 1 mm
along the patch. The size of partial ground plane is 20 mm × 9 mm while the dimension of
substrate used is 20 mm × 40 mm. The antenna are fabricated of FR4 substrate with thickness of
1.6 mm, dielectric permittivity, is 4.7 and tangent loss is 0.019. The designed antenna had bees
successfully simulated using CST Microwave Studio. It was found that the antenna operates
well at 2.45 GHz. Return Loss measurement had been done using network analyzer and both
simulated and measured results are in good agreement. The antenna covers bandwidth from
2.35 GHz to 2.8 GHz which is 17.54%.
1. INTRODUCTION

Modern wireless systems are placing greater demands on antenna designs. Due to its increasing
applications in the personal communications systems, body-centric wireless communication has
become major field of interest for researchers [1]. The antennas of such systems are also required
for compact and small size [2–4]. In various research, printed monopole antenna have been received
much attention due to their wideband matching characteristic, omnidirectional radiation patterns,
high radiation efficiency and compact size [5–7].
The ever increasing use of wireless devices in on-body communications drives research to establish more reliable and efficient link between the devices mounted on the body. Thus, wearable
devices should be designed in term of functionality and the human comfort [8].
In this paper, a rectangular ring antenna fed by 50 ohm microstrip feed line was proposed for onbody communications. This antenna has many advantages, such as small size, low-profile, simple
structure and easy to fabricate. The design of the antenna was performed using the CST Studio
software. The following sections describe the configuration, design and performance of the proposed
antenna.

Figure 1: Antenna prototype front view and back view.
2. ANTENNA DESIGN AND GEOMETRY

Figure 2 illustrates the geometry of the proposed printed antenna with a rectangular radiator and a
finite-size system ground plane. The overall size of the antenna is 20 mm×40 mm. The radiator and
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ground plane are etched on the opposite sides of a FR4 board (εr = 4.7 and 1.6 mm in thickness).
The antenna consists of rectangular radiator (12 mm × 26 mm) and a rectangular notch cut from
the radiator. The radiator is fed by a microstrip line of 2.4 mm width and 12 mm length located at
the center with a 3 mm feed gap. The ground plane has a vertical length of 9 mm.
3. RESULTS AND DISCUSSION

The simulated antenna performance is analyze using CST Microwave Studio Suite and measured
using spectrum analyzer. To increase the impedance matching bandwidth, an overall adjustment
of the geometrical parameters is performed for the 2.45 GHz band respectively. Both the feed gap
and the position of feed point can be used to adjust the impedance matching. The length of the
ground plane was optimized to achieve a miniaturized design with good impedance matching. In
order to further reduce the overall size of the printed antenna, a rectangular slot is notched onto
the radiator. All the measured results show satisfactory performance and good agreement with
the simulated results. From the simulations and measurements, the optimized dimensions are:
Lsub = 20 mm, Wsub = 40 mm, L = 12 mm, W = 26 mm, Lg = 9 mm, Lf eed = 12 mm, g = 3 mm
and d = 2.4 mm, h = 1.6 mm.
Figure 3 shows the simulated and measured frequency response of return loss at 2.45 GHz for
the proposed antenna. As can be seen from the measured result, the antenna is excited at 2.45 GHz
with a −10 dB impedance bandwidth of 450 MHz (2.35–2.8 GHz). This indicates that the proposed
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Figure 2: Antenna configuration.
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Figure 3: Simulated and measured return loss for
rectangular ring antenna.
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Figure 4: Measured radiation pattern for rectangular ring antenna. (a) H-plane at 2.45 GHz, (b) E-plane
at 2.45 GHz.
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antenna can operate at 2.45 GHz unlicensed ISM band and applicable for wireless communication
and on-body communication bands. Figure 4 shows the measuerd far-field radiation patterns for
E-plane and H-plane of the proposed antenna at the operation band. The simulated results show
that the radiation patterns of the antenna are bidirectional in the E-plane and omni directional in
the H-plane.
4. CONCLUSION

A rectangular monopole antenna fed by 50 ohm microstrip line is presented in this paper. With an
overall adjustment of the geometrical parameters, the proposed antenna was successfully designed
to operate at 2.45 GHz frequency band for on-body communications and have a corresponding
bandwidth of 17.54% respectively. The final measured result shows satisfactory performance and
good agreement with the simulated result. The antenna has small physical size and can be easily
integrated in wearable devices.
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