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Abstract—This work presents the design of compact multi-
band Rectenna (rectifying circuit+antenna) embedded with 
triple meander slots for RF energy harvesting from various 
bands. This design is initiated by the construction of dual V-
slots fed by Grounded Co-planar Waveguide (GCPW) for the 
frequency of 2.4 GHz. Multi-bands are obtained by embedding 
the triple meander lines around the dual V-slots on the 
rectangular patch. The designed antenna has a good return 
loss, greater than -25 dB in all bands. Input and output 
matching networks are designed to match the GCPW and 
rectifier circuit where voltage-doubler principle is used. 
GCPW lines are used due to the ease of integration with active 
and passive elements which makes it ideal for designing a 
rectifier circuit. The overall idea is to establish the Rectenna 
using low-mass hardware that performs at low incident power 
densities at multiple frequencies, with the fixed dc load. This 
rectenna has been designed for high mw-dc conversion 
efficiency. 
 
Keywords: rectenna, GCPW, meander slots, voltage-doubler, 
mw-dc conversion efficiency 

1. INTRODUCTION 

With the recent increase in RF-energy wastage across the 
spectrum, the use of rectifying antennae has become clearly 
viable. Various wireless applications inject a great amount of 
EM energy into the environment – energy, which can be 
reused, if recovered properly. This has paved way for 
technology which can be used to harvest this stray energy. 
Since microwave power transmission technology is also 
becoming one of the most promising charging methods for 
electronic devices such as wireless sensors, RFID [1], the need 
for efficient rectennas has increased which can utilize the 

aforementioned stray RF energy.The rectifying antenna, or 
rectenna, design basically consists of three elements: antenna, 
matching network, and rectifying circuit. From the 
architecture’s point of view, the selection of antenna has a 
great effect on the size and the order of the system’s 
complexity. 

Different kinds of rectennas have been reported since the first 
rectenna presented by Brown in 1963 [2]. Various 
transmission lines have been, over the years, to design the 
rectifying circuits, such as microstrip lines, coplanar striplines 
(CPS) and coplanar waveguides (CPW). CPW transmission 
lines have several advantages, such as low dispersion, low 
radiation loss and avoidance of ground vias. Since the 
impedance bandwidth of the receiving antenna limits the 
operation bandwidth of the rectenna, a Grounded Coplanar 
Waveguide (GCPW) structure was introduced to provide wide 
bandwidth and simple impedance matching network. 

In this paper, a novel multi-band rectenna using GCPW and 
dual V-slots along with Meander lines is proposed as a 
receiving antenna, for the frequency range of 850 MHz to 8 
GHz. A triple-meander slot technology is implemented here to 
obtain multiple frequency bands [3]. Meander lines allow 
small size of antennas, wideband and ability to operate in 
multiple frequencies. The rectifier contains a Schottky Diode 
which, based on the Voltage-Doubler principle, converts the 
received RF energy to dc power which is further used for 
various target applications[4]. In the original model with only 
the V-slots, a single frequency band was obtained. Upon 
introducing meander lines, multiple spectral bands were 
obtained. 
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