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Design and Characteristic Evaluation of Wireless Power
Transmission System Using Multiple Antennas
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ABSTRACT

In this paper, we present a method for designing a wireless power transmission (WPT) system using multiple
antennas and its main characteristics to achieve the target power transmission efficiency. WPT system using
microwave is effective for long distance power transmission. However, there are still many things to improve in
terms of power transmission efficiency. Therefore, to efficiently transmit power in a wireless environment, power
transceivers must be systematically designed based on link budget. First, we propose a method for determining
antenna gain of power transmitter and power receiver, antenna configuration, and transmission power to achieve
final transmission efficiency based on target distance, efficiency, frequency, and maximum efficiency of radio
frequency to direct current (RF-DC) rectifier for WPT. The measurement results show that the required gain can
be effectively obtained through the multi-antenna configuration, and the simulation results show that the
transmission power of the transmitter must be determined according to the efficiency characteristics of the RF-DC
rectifier in order to achieve the maximum transmission efficiency.
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Table 1. Simulation parameter.

parameter value
target efficiency 5%
frequency 2.45GHz
distance 2m
RF-DC rectifier efficiency 60%
path loss 46.2457dB
required antenna gain 35.4539dB
required Gt 20dB
required Gr 16dB
beam gain of an antenna module | 14dBi
# of Tx antenna module 4
# of Rx antenna module 2

Diode for RF-DC rectifier SMS7630
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Table 2. Parameters of SMS7630 diode.

parameter unit SMS7630
Is A 5E-6
Rs Q 20
N - 1.05
TT sec 1E-11
CJo pF 0.14
M - 0.40
EG eV 0.69
XTI - 2
FC - 0.5
BV \% 2
1BV A 1E-4
A\l v 0.34
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Fig. 3. Ideal schematic and schematic using microstrip
lines for RF-DC rectifier design.
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Table 3. Received power characteristics according to the
number of multiple antennas.

1Im 2m 3m 4m
Path loss
(2.47GHz) 40.29dB | 46.32dB | 49.84dB | 52.34dB
1x1 1dBm -6dBm -11dBm | -17dBm
2x1 4dBm -3dBm -9dBm | -14dBm
4x1 7dBm -0dBm -6dBm | -11dBm
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