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Abstract: When the world is moving towards the edge of technological development there should be best
available technology for the most used gadget in the world that is mobile devices. The world is going smarter
and automation is being introduced in all aspects of life, but at the same time the power needs to sustain this
automation is also becoming equally important. As the size of devices goes on decreasing day by day with
increasing processing capability, there is need of power that will keep the system running all the
technologically advanced products like the smart phones, tablets, Bluetooth headsets, and many such new age
devices. To improve the productivity of gadgets, a new charging technique is essential. The development in
wireless power transmission has given rise to new charging techniques which are efficient and less time-
consuming. From various possible methods of wireless transmission of electrical power, microwave power
transmission is best suited for charging mobile devices.
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1. INTRODUCTION

The theoretical idea of wireless power transmission (WPT) was suggested by Sir Nicolas Tesla in
1890’s. He illustrated the illumination of vacuum bulbs without using wires for power transmission at
the World Columbian Exposition in Chicago. It shows that the technology was well advanced at that
time but it took us more than a century for initiating the practical implementations of his work.

WPT could take up the traditional way of charging since the major drawback with current distribution
system are related with numerous non-avoidable transmission loses. Also, loses are proportional to
power supply. In WPT system, no physical conductor is required. Moreover, the major advantages of
WPT include cordless power solution, expandable power range, mobility and many more. WPT is used
to transfer high power while near field (NFC) communication is used high date rate with low power.

Wireless Power Transmission is defined as the transfer of power from power source to an electrical
load across an air gap without interconnection wires.

Microwaves are radio waves whose wavelength ranges from 1mm to 1m and frequency ranges from
300 MHZ to 300 GHZ. Out of the vast radio frequency spectrum, microwave is selected for WPT for
charging mobile devices because:

e They can be easily focused into narrow beams.
e Large bandwidth.

¢ High data transmission rate

Since

Antenna size o 1/ (transmitted frequency)

Hence smaller antenna size is required in this which has proper practical implementations.
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2. METHODS OF WPT
2.1.RF (Radio Frequency)

Radio frequency is a wireless Electro-Magnetic signal used for communication. They are a form of EM
radiation ranging from 3KHZ to 300GHZ. With the help of antennas and transmitters RF field can be
used for wireless communication. All the wireless communication devices uses RF spectrum. Only
some devices operate at IR frequencies.
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Figure2.1. RF (Radio Frequency)

2.2. Inductive Coupling

In this type of coupling two conductors are coupled inductively or magnetically. These two conductors
are placed in such a manner that when the current through one wire is altered a voltage is developed
across the other wire through the process of electromagnetic induction. The inductive coupling between
two wires can be increased by coiling them heavily and adjusting them on a common axis in order to
pass the magnetic field from one coil to another. By using material like iron or ferrite in the coils
inductive coupling can be increased which would further increase the magnetic flux. These coils can be
used separately or can be used in a single unit.
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Figure2.2. Inductive Coupling
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2.3. Laser

Light emissions from the laser are coherent in nature. Spatial coherence allows it to be concentrated
into a tight spot. Power can be transmitted by conversion of electric energy to light energy and then to
electric energy via using a photovoltaic cell. This mechanism is known as “power beaming”. But the
efficiency of photovoltaic cell is of only 40% to 50%. This method is greatly implemented in military
and aerospace due to its effectiveness of the coded message transmission.

3. LITERATURE REVIEW

The process of transferring electrical energy for low power device in near field region is known as non
-radiating technique. [10] The process of radiating electromagnetic energy in far field region is called
as power beam technique [11].
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A radiator based on magnetic resonance coupling is used to transfer electrical energy for wireless
power charging system. Radiator in this system operated at 10 MHz with reflection coefficient less
than -10dB and transmission coefficient is near to 0dB. Highest efficiency achieved by this system is
37% for a varied AC input signal and 58% by introducing gap separation of 0.8mm between 2 stack
radiators [9].

In magnetic resonance coupling based Wireless power charging system utilizes near field approach. In
this system electrical energy is transferred wirelessly for very short distance between transmitter and
receiver with the help of inductive coupling through magnetic field. This system is capable to charge
mobile device by producing DC voltage of 40.11 volt [13].

Frequency selective loop isolator utilizes dual resonance for mobile charging systems. In this method,
WPT loop of receiving loop matched at 6.78 MHz while transmitting loop or NFC loop matched at
13.56 MHz For this technique, characteristics of transmission coefficient and isolation coefficient for
different shape of dielectric substrate are drawn with reference to frequency. Frequency selection loop
is require to control mutual inductance between transmitter and receiver. [14]

4, WIRELESS CHARGING USING MICROWAVE
4.1. Functioning
4.1.1. Microwave Transmitter Circuit

Magnetron: A magnetron is a transmitter that produces RF energy and radiates energy where it could
be received through the receiver. It is a vacuum tube oscillator generating high power signals in
microwave frequency range.

Figure4.1.1. Magnetron

Slotted wave guide antenna: It is a directive antenna for microwaves which can be used here as a
high power transmitter. The slots are uniformly distributed in the antenna.
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Figure4.1.2. Slotted wave guide antenna
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4.1.2. Transmitting Medium

The channel or the transmitting medium through which the RF signals radiates from transmitter to
receiver. Here air acts a channel.

4.1.3.Receiver

We need to convert microwave energy which is emitted through transmitter into DC output.The
sensor used here is RECTENNA which is combination of rectifier and antenna. When the microwave
signals are received, the sensor circuitry starts working and sends acknowledgment. Rectenna circuit
converts microwave energy to dc output. Mobile devices start charging when then user is on a call
using his mobile phone.
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Figured4.1.3. Receiver
4.1.4.Working

A special type of receiver is used which can be called as RECTENNA (Rectifier + Antenna) It
receives microwave from antenna transmitter. Rectenna is highly efficient combination with
efficiency above 85% for converting microwave energy into DC output. A rectenna contains mesh of
dipoles and diodes for absorbing microwave energy from transmitter and converting it into electric
current. The diode here used is Schottky diode. It diode placed between antenna dipoles. With the
improvement in nanotechnology, the size of rectenna elements can be reduced to molecular level.
Front and Back of Rectenna is shown below.

Figure4.1.4. Working

4.2.Practical Applications
e Phone Charging station at coffee tables or restaurants such as Starbucks.
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o Cordless kitchen applications for homes.

o Less power drill applications in construction sites, suitable for Bosch.

¢ In cabin phone charging in offices and infotainment systems for vehicles.

¢ Integrated interior home lighting with furniture for entirely wireless homes.
5. CONCLUSION

It has been proved both quantitatively and qualitatively that electrical energy can be feasibly
transmitted over the distances without the use of physical connections of wires. In this competitive era
where world demands the best technology for everything, it’s just a matter of time when the wireless
transmission will take over physical connections.

During my study of wireless power transmission, | came across its several limitations. It includes:
o High capital investment to flip the current method of wireless transmission.

o Energy theft” across the globe.

o Interference of microwaves with the present communication system.

We need to concentrate physical size of the antenna with high efficiency and less cost. With the help of
proper research of wireless transmission, we can achieve minimum power loss and maximum
efficiency. In this competitive environment of day to day changing technology wireless power
transmission is the game changer in today technology market. In this paper, we cover a unique way of
using microwave signals to charge mobile batteries.
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