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Abstract - This paper presents a rectifying antenna
(rectenna) which can harvest the wireless power at 2.45 GHz
band. The proposed antenna is designed to convert the wireless
RF signal into DC power. The antenna structure consists of
four printed dipoles located perpendicularly to one another to
combine the pattern and increase the gain. The compact
antenna radiates unidirectional pattern with the high gain. The
rectifying circuit part is designed based on voltage diode with
stub matching circuit.

Index Terms — Planar Antenna, Rectenna, Rectifying
circuit, Wireless power transmission

I. INTRODUCTION

Wireless communications have been used in many
applications of daily life. A rectenna is used to obtain the DC
power converted from the received RF power [1]. The
rectenna consists of an antenna and a rectifier [2]-[3]. The
rectifier comprises of four parts namely; a schottky diode, a
matching circuit, an output bypass capacitor, and a load
resistor [4]. In this paper, there are four printed dipole for
receiving the RF power.

II. STRUCTURE

The diagram of the rectenna system consists of four parts.
First, the antenna receives the RF signal. Next, the received
signal will be converted to DC power by the rectifier circuit.
Finally, the DC power will be transferred to the load of the
actual applications as shown in figure 1.
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Fig. 1 Diagram of rectenna system.

The antenna structure is composed of a reflector and four

printed dipoles located perpendicularly on each side of a
square array. The reflector isapplied to achieve the
unidirectional beam as illustrated in figure 2.
In figure 3, the rectifying circuit of the rectenna consists of
the series SMD coupling capacitor connected to the input
open stub matching. The schottky diode part number is SMS-
7650-006 located between the open stub matching and the
SMD filter capacitor. The shunt SMD resistor is used as the
load. The antenna parameters are given in table I.
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Fig. 2 Geometry and associated dimension of the proposed antenna.
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Fig. 3 Schematic of the rectifier circuit.

TABLE I

DC output

ANTENNA DESIGNED PARAMETERS

Parameter Description Dimension
(mm)
w, Width of reflector 350.0
L, Length of reflector 350.0
W, Width of printed structure 10.2
L, Length of printed structure 13.0
Wy Width of strip line 1.5
Ly Length of strip line 18.0
Hy Height of strip line 2.2
Distance from the center of the
d L 0.63
antenna to the strip line
Distance from the reflector to the
d, . . 16.0
printed dipole
h Thickness of substrate 1.5
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III. SIMULATED AND MEASURED RESULTS

(a) Top view
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(b) Perspective view

Fig. 4 The prototype antenna.

The photograph of the prototype antenna is depicted in
figure 4. The antenna is fabricated on FR-4 substrate with the
dielectric constant of 4.3.
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Fig. 5 Simulated |S;| versus frequency.
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Fig. 6 Measured |S;| versus frequency.

The |S}| of each antenna are revealed in figures 5 and 6.
The simulated and measured results show |S;| of less than -10
dB to cover the frequency range of 2.30-2.70 GHz and 2.28-
2.60 GHz, respectively.
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Fig. 7 Radiation pattern in the xz and yz planes at 2.4 GHz.

The proposed antenna radiates the unidirectional beam as
illustrated in figure 7. The simulated / measured results of
HPBW in xz and yz-planes are 29.5°/ 47°, and 16.4°/22°,

respectively.
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Fig. 8 Simulated and measured gain versus frequency.

The simulated and measured antenna gain is about 10 dBi
at the center frequency as shown in figure 8.

V. CONCLUSION

The proposed antenna is designed by using four printed
dipole located perpendicularly to form square array. The
measured |Sj| is covered from 2.28 to 2.60 GHz. The
radiation pattern of the proposed antenna is the unidirectional
beam. The antenna gain is around 10 dBi. The rectifying
circuits is used to convert the RF power to the DC power.
The rectenna efficiency is under investigation.
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