
1 Introduction 

In wireless sensor networks, wireless power transfer 

using rectennas has been attracted much attention. In this 

paper, miniaturization of differential rectennas employing 

shorted-microstrip antennas (shorted-MSA) is proposed 

and discussed. 

 

2 Structure 

Fig. 1 shows the structures of the conventional 

differential rectenna and the proposed shorted-MSA 

differential rectenna. The conventional differential 

rectenna consists of two microstrip antennas, a diode, a 

capacitor and two λ/4 shorted stubs. On the other hand, the 

microstrip antennas are replaced by two shorted-MSAs in 

the proposed rectenna. Copper foil tapes are used to 

short-circuit each antenna element to the ground plane. As 

the size of shorted-MSAs is half of the conventional 

microstrip antennas, miniaturization of differential 

rectennas can be achieved. 

 

3 Experimental Results 

Fig. 2 compares the measured output DC power of the 

rectennas. Each maximum output powers of the 

conventional and proposed rectennas is 8.7 mW and 3.9 

mW, respectively, where the respective optimum loads are 

270 Ω and 300 Ω. The output power of the conventional 

rectenna is almost double of the proposed rectenna’s. This is 

because the antenna gains of shorted-MSAs are less than 

those of microstrip antennas. According to the simulation 

results, the antenna gains of the microstrip antenna and 

shorted-MSA are 10.6 dBi and 6.8 dBi, respectively. 

Fig. 3 compares the measured conversion efficiency 

defined by the ratio of output DC power and received RF 

power [1]. The maximum conversion efficiencies of the 

rectennas are 27.7 % and 29.9 %, respectively. Almost the 

same conversion efficiency is obtained. 

 

4 Conclusion 

A new miniature differential rectenna using shorted-MSA 

has been proposed and its performance has been also 

experimentally compared with a conventional differential 

rectenna. The output power of the proposed rectenna is 

lower than that of conventional one, but conversion 

efficiency is still maintained. 
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(b) Proposed shorted-MSA differential rectenna  

Fig. 1 Structures of differential rectennas. 
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Fig. 2 Measured output power vs. load resistance. 

40

30

20

10

0C
o

n
v
e

rs
io

n
 e

ff
ic

ie
n

c
y
 [

%
]

6000500040003000200010000
Load resistance []

 :  Conventional
 :  Proposed

f = 920 MHz    PPD = 325 mW/m
2

 

Fig. 3 Measured conversion efficiency vs. load resistance. 
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