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Introduction

In the late 1800s, Nikola Tesla and Heinrich Hertz [1] had developed the concept of
power transmission via electromagnetic waves. Ever since, the concept still continues as
research is constantly being done.

Several companies such as Sony [2], Qualcomm [3], and Witricity [4] are developing
wireless power transfer (WPT) systems. These systems, however, function based off an
inductive coupling mechanism in which the distance of power transmission is fairly
small, less than 5 feet; hence, these systems are regarded as near-field WPT systems.

The usage of radio frequency (RF) or microwave frequency electromagnetic signals
allows for the development of a system in which the distance of power transfer is
approximately 10 feet. This system is of interest to us. In this project two systems having
different center frequencies, (915MHz and 2.4GHz) will be designed and tested.

System #1:
This system will be centered at a frequency of 915MHz. This design consists of an
RF transmitter, and an RF receiver that will convert the RF signal to a usable direct
current (DC) signal. (Figure 1)

System #2:
This system is centered at a frequency of 2.4GHz. This system follows a different
approach. The difference is noticeable in the receiver in which a rectifier circuit is
embedded in an antenna; this configuration is referred to as a rectenna. (Figure 2)
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Figure 2: High-Level Block Diagram of System #2
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Functional Description of Subsystems

Transmitter:

A DC input signal is sent through an RF oscillator and is amplified via an RF
power amplifier. The amplified signal is then emitted from an antenna.

Receiver:

Receives the transmitted RF signal as an input and converts it to DC. This is done

by first taking the RF signal into the antenna and having it run through a rectifier
circuit to provide the DC signal.

Rectenna:
This subsystem performs the same as the receiver of system #1 with the exception
that the receiver consists of a rectifier circuit embedded in the antenna. If the

output signal of the rectenna needs amplification then a DC power amplifier will
be included as part of the design, otherwise it can be omitted.




Overall Functional Description

The overall functional goal of our project is to wirelessly transmit power. A DC source
will be the input. The DC signal produced will then go through an RF oscillator creating
an RF signal. The signal can then be amplified, if needed, and outputted by the antenna.
The radiated signal will be received by another antenna. We could use either system 1 or
system 2 for the receiving end. If we use system 2, the receiving antenna will have a
rectifier directly build into it; otherwise known as a rectenna configuration. However, if
we use system 1, then the receiver will consist of an antenna and a rectifier circuit
separate from each other. After the signal is rectified, it may then be amplified and sent to
the load as DC power, thus charging it.
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