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Abstract—An electrical gadget can be powered without cords by providing electrical via an air pocket to the device in order to re-charge its
capacity. The performance and practicality of cordless charging tech have noticeably enhanced lately. The introduction to cordless charging in
this paper covers its basics. The evaluation of standards, which includes Qi and the A4WP, is then given, as well as a focus on their
communications channels. Next, we put out a cutting-edge idea for cordless charger networking, which enables chargers to be linked for easier
data gathering and management. We explain how the wireless charger network can be used to assign users to chargers, which demonstrates the
usefulness in terms of a reduction costs for users to find the best chargers to recharge their mobile devices.
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. Introduction more like one charger for all types of mobile phones having
different types of wired chargers like Type C. For contact-free
devices, it also offers excellent device longevity. For the
devices which have frequent battery substitution issues, wired
connection or power transfer is impractical this technology
makes them more customizable. By reducing the energy costs
as well as avoiding overcharging issue this technology could
generate power on demand. However, compared to cable
charging, existing wireless charging systems for mobile
phones are known to be inefficient and slow and considering
the detrimental consequences on the nature due to cell phones
the result may get worse due to a result of such incompetence.

The phenomenon of transferring power without cables or
wires through a power source (i.e charger) to a device (i.e
mobile, etc) in a gap of air is known as the technology of
Wireless charging[1,2]. This kind of technology gives the user
or customer a great convenience as well as best experience. In
today’s times, this technology is being owned in commercial
products and there is also an evolvement from theories to
standards for the best. There are numerous advantages for this
kind of power transfer. Most importantly, by eliminating the
trouble of connecting wires, it promotes user friendliness. It is
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Since Nikola Tesla first showed magnetic resonant coupling in
the late 19th century, which allows electricity to be
transmitted over the air by generating a magnetic field
between two circuits, a transmitter and a receiver, wireless
charging has been a thing. But for over a century, it was a
technology without many useful uses—perhaps with the
exception of a few types of electric toothbrushes. Presently,
there are currently nearly six different wireless charging
technologies in use, all of which strive to eliminate the need
for cords for anything from automobiles and kitchenware to
laptops and mobile devices.

1. History and working of Wireless technology.

It all started when Michael Faraday discovered the laws about
electromagnetic induction which is also known as EMI in the
year 1831.

His 1st law states that “Whenever a change takes place in
the magnetic flux whose linking is with a circuit, an emf
current is induced in the circuit. Moreover, the duration of
the induced emf is as long as the change in flux persists.”

His 2nd law states that “The magnitude of the induced emf
happens to be directly proportional to the rate of the
change of magnetic flux whose linking is with the circuit.”

Later a scientist named James Clerk Maxwell gave the
mathematical formula for Faraday’s law of electromagnetic
induction.

e=Nxdd/dt

‘e’ stands for emf.

‘N’ stands for number of turns in the coil.
‘@’ stands for magnetic flux.

With the help of faraday’s law Nikola Tesla had conducted a
research on the transmission of electrical energy from the
period 1891 to 1898 utilising a Tesla coil-based radio
frequency resonant transformer that produces the maximum
voltage, and maximum frequency alternating currents. He had
successfully transferred electrical energy to light 200 bulbs
also an electric motor which were arranged in a distance of
25miles. Tesla achieved this breakthrough by applying current
to a coil also known as primary coil(which was later known as
tesla coil) and when the current flows in the coil the magnetic
field is generated. Later with the help of resonant transformer
which sends high frequency alternating currents the bulbs and
the electric motor received electrical energy. The energy
transferred during this experiment was 10"8V. Tesla built the
“Wardenclyffe” Tower in 1901 to send electrical energy over
the air without wires all over the world. The concept has not,
however, been widely extensively explored and promoted
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because to technological restrictions (such as low performance
and efficiency). Magnetrons were created to transform energy
into microwaves, allowing for long-distance transmission of
electrical energy during the period between 1920 and 1930s.
However, until 1964, however, there was no mechanism to
convert microwaves back to electricity. This was discovered
to W.C. Brown using a rectenna. By using a miniature
helicopter to highlight the viability of microwave transmission
of energy, Brown stimulated a number of research projects in
Japan and Canada throughout the 1980s and 1990s on
microwave-powered  aircraft[3].  Subsequently,  other
organizations have already been established to provide global
standards for transmission of power without chords, including
the Wireless Power Consortium[4], Power Matters
Alliance[5], and Alliance for Wireless Power[6]. In Present
times, countless items available on the market have embraced
the norms.

The way it operates is as follows: A copper coil or tesla coil is
processed to create an alternating magnetic field that could
also stimulate current for one or even more reception
antennae. The volume of induced current in the receivers rises
if the right amount of capacitance is supplied to make the
loops reverberate within the same wavelength. It boosts
efficiency and facilitates power transmission over extended
distances between both the transmitter and receiver. This is
resonant inductive charging or magnetic resonance. The
distance of transmission of energy is also influenced with coil
size. The greater the coil size or the number of coils, farther
and farther a charge could flow.

1. How did wireless charging find its place in 21st
century and its standards?

Over the time, energy could only be delivered at a distance of
approximately two metres with a 40% effectiveness, which
indicated that 60% of the energy was wasted in the
transmission. However, Marin Soljaci¢ a physics professor at
the MIT demonstrated this capability in 2007. Later that year,
he founded WiTricity(Wireless electricity) to monetize the
technology, and ever since then, the device's power-transfer
efficiency has dramatically improved. The way it operates is
as follows: A copper coil or tesla coil is processed to create an
alternating

magnetic field that could also stimulate current for one or even
more reception antennae. The volume of induced current in
the receivers rises if the right amount of capacitance is
supplied to make the loops reverberate within the same
wavelength. It boosts efficiency and facilitates power
transmission over extended distances between both the
transmitter and receiver. This is resonant inductive charging or
magnetic resonance. The distance of transmission of energy is
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also influenced with coil size. The greater the coil size or the
number of coils, farther and farther a charge could flow.

3.1 Standards

There have been several suggested standards for wireless
transmission of electrical energy. Two of the most popular
standards supported by significant smartphone makers are
Qi(chee) and A4WP. Some description from these two
standards is presented in this subsection.

3.1.1 Qi(chee)

The Wireless Power Consortium(WPC)[4] created the Qi
wireless charging standard, which is pronounced "chee".
Between a wireless charger and a required to charge device,
the Qi standard guarantees bidirectional wireless transmission
of energy and exchange of information. Qi enables the
charging process to be regulated by the charging station.
When signals is used by the charging station, the Qi-compliant
charger has the ability to change the send energy capacity. A
common range for Qi's utilisation of a magnetic inductive
coupling technology is 40 mm. For a Qi - certified charger,
there are two types of power requirements:

e The minimal category: that could transmit power
between 110 and 205 kHz with a maximum of 5 W.

« The moderate category: typically operates in
frequency range of 80-300 kHz and can output up to
120 W of power.

A Qi - certified charger often features a flat surface known as
a charging pad that a smartphone can be placed on. As
indicated, a key element in the effectiveness of inductive
charging is coupling tightness. A mobile device must be
firmly positioned in precise alignment with the charger to
establish tight coupling. For proper alignment of the Qi
certified charger there are three different approaches:

»  One-to-one fixed positioning charging, also known as
guided positioning, offers instructions for where to
place a required to charge gadget in order to achieve
precise alignment. This is accomplished by the Qi
standard utilising a magnetic allure. This strategy is
straightforward, although it can call for adding a
piece of magnetically attracted material to the
charging apparatus.

* One-to-one charging which could identify the
charging device also includes free positioning with a
moveable primary coil. A mechanically moveable
primary coil that can adjust its location to couple
with the required to charge gadget is needed for this
method.
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« Regardless of where they are placed, several devices
can be charged simultaneously using free-positioning
and a coil array. In light of the three-layer coil array
construction, this method can be used. Although this
strategy has the virtue from being consumer friendly,
the expense of implementing it is higher[18].

A Qi wireless charger may modify its power output to suit the
desire of the need to charge gadget using Qi communication
and control protocol, and it can also stop down transmission of
electrical charging after charging is complete. The working of
the protocol is as follows:

« Beginning: The availability of a possible charging
device is detected by a charging pad.

» Ping: The required to charge gadget notifies the
charging pad of the magnitude of the received signal,
and the charger picks up the message.

» Identification and configuration: While the charging
pad configures transmission of energy, the charging
device provides its identifier and necessary power.

e Power transfer: The required to charge gadget
transmits control received data to the charging pad,
which utilizes that information to transfer energy.

For transmit coils, the Qi standard distinguishes three possible
voltage classes:

» USB applications at 5V
«  Automotive uses for 12V
«  Power supply for laptops at 19V

There are distinct chipset and coil requirements for each
voltage class. The main distinction between voltage classes in
coils is their inductance.

3.1.2 Alliance for Wireless Power (A4WP)

A4WP attempts to give wireless power geographical
independence[19]. This standard suggests using magnetic
resonance coupling to produce a bigger electromagnetic field.
The A4WP standard somehow doesn't require exact alignment
in order to attain geographical freedom, and even permits
spacing in a considerable range between a charger and
charging devices. A few metres are the maximum charging
distance. Additionally, a variety of devices with various power
requirements can be charged simultaneously. Foreign objects
here can be positioned on an active A4WP charger sans
causing any undesirable effects, which is another benefit of
A4WP over Qi. As a result, the A4WP charger station can be
incorporated into any structure, boosting deployment
flexibility. A4WP consists of two components power
transmitter unit (PTU) and a power receiving unit (PRU).
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From Power Transmission Unit to Power Receiving Unit,
wireless electrical energy is distributed under the direction of
a charging protocol. To help manage the charge, PRU and
PTU perform feedback signalling. The ISM frequency of 6.78
MHz is used to generate the wireless power. In contrast to Qi,
control signalling uses out-of-band communication that runs at
2.4 GHz.

Resonator plus matching circuit elements, power conversion
constituents, and signalling and control components are the
three major functional parts of the A4WP Charger. Any one of
the below function states is possible for the Power
Transmission Unit:

+ The Power Transmission Unit's Power Save, which
periodically broader research in the primary resonator's
impedance.

e Power Transmission Unit’s Low Power, in which Power
Receiving Unit and the Power Transmission Unit create a data

plan (s).

» The Power Transfer of the Power Transmission Unit, which
regulates the transfer of electrical energy.

e Local Fault State, which arises whenever a local fault
situations, such as excessive heating, affect the Power
Transmission Unit.

» Power Transmission Unit Latching Fault, typically occurs
when errant objects are uncovered, a system fault is
experienced, or other failures are recorded.

AAWP specifies a data transmission protocol to allow wireless
charging capabilities, much like Qi does. A4WP-compliant
systems use a “Bluetooth Low Energy (BLE)” connection for
power level control, valid load detection, and non-compliant
device protection. There really are three main phases in the
A4WP communication protocol.

» Device target identification: The charging-required
Power Receiving Unit broadcasts messages. Any
message is met by a network connection appeal from
the Power Transmission Unit in return. Any network
connection appeal causes the Power Receiving Unit
to halt sending advertising. Following that, a
connection is made between the Power Transmission
Unit and Power Receiving Unit.

* Intercommunication: The following describes how
the Power Transmission Unit and Power Receiving
Unit exchange their static and dynamic parameters.
The Power Transmission Unit first receives and reads
the Power Receiving Unit Static Parameters
information, which comprises its condition. The
Power Transmission Unit then sends the Power
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Transmission Unit Static Parameters to the Power
Receiving Unit, describing its capabilities. The
current, voltage, temp, and functional state of the
PRU are all factored into the Power Transmission
Unit's reading of the Power Receiving Unit Dynamic
Parameters. The charging process is then supervised
by Power Receiving Unit Control, as demonstrated
by the Power Transmission Unit.

« Charging control: When Power Receiving Unit
Management is activated and the Power
Transmission Unit seems to have enough energy to
satisfy the Power Receiving Unit's demand, charging
control is started. Periodically, the Power Receiving
Unit Active Variable is refreshed to provide the
Power Transmission Unit with the most recent data,
allowing the Power Transmission Unit to modify
Power Receiving Unit Management as necessary.
The Power Receiving Unit notifies the Power
Transmission Unit of any system errors or complete
charging events it has identified. The cause of the
warning is contained in the Power Receiving Unit
Active Variable.

3.2 Comparison between WPC and A4WP standards

The Wireless Power Consortium, popularly known as Qi, is
likely the most adaptable grouping in wireless transmission of
electrical energy. The development of Qi's technology is being
driven by various enterprises in multiple locations. In
summary, Qi is attempting to provide wireless power to as
many locations as possible. With Qi, there are currently more
than 300 registered businesses and much more than 1,000
recognised items. With a power range of OW to 2.4kW, its
performance class is rather amazing. (It's crucial to note also
that 2.4 kW isn't yet available; there are practical solutions,
however they are still regarded as prototypes and haven't been
approved to Qi's own standard.) For its products, Qi
incorporates inductive charging technology. Alliance for
Wireless Power (A4WP) and Power Matter Alliance (PMA)
teamed up to form the AirFuel Alliance, which they refer to as
a response to the far larger alliance of Qi. They have 150
organisations between them. Alliance for Wireless Power is
mostly supported by one or two sizable corporations and
offers a smaller selection of products that have been certified.
The only certified product type for Alliance for Wireless
Power, which uses resonant technology, is that of the
smartphone and tablet market. Alliance for Wireless Power's
assistance objectives is therefore fairly constrained. Duracell-
Powermat is the main force behind Power Matters Alliance.
The PMA has 29 certified items in the consumer market
thanks to its belated introduction into the sector (which are
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almost all phones and tablets). The PMA utilises inductive
charging technology in its products, just like Qi.

v. Types of wireless charging
« Inductive Charging.

Relying on strong magnetic induction, which transfers power
among two loops, magnetic induction coupling operates.
When the relay winding of an energy receiver is crossed by
the initial winding of a thermal expansion that produces a
dominating, oscillating magnetic field that is typically less
than the frequency, magnetic inductive coupling occurs. The
energy receiver's additional winding experiences both current
and voltage as a result of the closest electrical energy. A
cordless gadget can make the most of this potential. The
stiffness of the linkage between two windings and associated
quality factor influence the energy consumption. The
alignment, distance, proportion of diameters, and shape of two
coils all affect how tight the linkage is. Given the size, form,
and operating frequency of the coils, the quality factor
primarily depends on the requirements. Magnetic inductive
coupling has a number of benefits, including simplicity in
design, convenience of use, high efficiency at close range
(ordinarily lower than a radius of curvature), and security.
And so it is ideal for and extensively for use on mobile
devices.

*  Resonance Charging.

It is based on photonic crystal connection, which originates
and transmits current power between two resonant loops
through fluctuating or fluctuating magnetic fields, is the basis
for this system. Robust linkage between the resonant loops,
which operate at the same acoustic impedance, allows for
great power transmission efficiency with minimal leakage to
non-resonant effects. Additionally, this feature offers the
benefit of immunity from the surrounding environment and
lack of a line-of-sight transfer requirement. Another benefit of
magnetic resonant frequency recharging over magnetic
inductive coupling is a greater effective charging distance.
Furthermore, magnetic resonance connectivity in between
single broadcasting resonator and countless collecting
resonators could be used, allowing for the simultaneous
powering of different systems. MIT researchers demonstrated
a results improved tech for semi wireless transmission of
power. Relying on intricately intertwined Wittricity (Wireless
Electricity) electromagnetic resonance According to reports,
wireless, A 60 Watt light-bulb can be lit through transmitting
power from upwards of 2 metres with effective transmission
around 40%. The effectiveness rises whenever the
transmission distance is 1 m. Nevertheless, it is challenging to
lower the size due to the fact that it calls for a distributed to
make a capacitive coil work. This creates an Implementing
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Witricity technology is extremely difficult in portable
technology. By modulating linked resonators of numerous
receptive coils, magnetic resonance linkage can energize
portable systems simultaneously. It's been demonstrated that
doing this increases overall effectiveness. The right tuning is
necessary because mutual inductance of the collecting coils
can cause interference.

*  Microwave Radiation

It uses microwave technology to transmit radiant energy. At
the rate of light and typically in a line of sight, microwaves
move through space.. The AC-to-DC conversion is the first
step in the power transmission process. A magnetron on the
transmitter side then converts DC to RF. The microwaves that
are disseminated thru the air and caught by the receiving
antenna are corrected back into electricity. An energy-
harvesting-capable gadget could either acquire microwave
radiation from designated sources or the surrounding
environment in services and applications. Microwaves
typically have frequencies between 300 MHz and 300 GHz.
Other em waves, such infrared and X-rays, may be used for
the transferring energy. Through beamforming, radiation dose
can be directed either uniformly in all directions or in a
specific direction. For broadcast applications, the earlier is
much more appropriate. Power beamforming, also known as
electro - magnetic transmission, can boost the effectiveness of
energy transfer for point-to-point transfer. An antenna array
can be used to create a beam (or aperture antenna). With more
transmit antennas, power directional antennas becomes more
precise. Sharpness may be improved by using large antenna
arrays. Additionally, recent developments have led to the
introduction of commercial goods. For instance, the 1 W or 3
W Dbiaxial wireless power transfer capability of the
Powercaster broadcaster and Powerharvester receiver.
Microwave radiation has the benefit of being compatible with
an already-existing communication system in addition to
longer data transmission. It has been suggested that
microwaves could simultaneously transmit information and
deliver energy. Microwaves' radiation and oscillation are
utilised to carry energy, while their frequency and phase are
employed to modulate information. The term "simultaneous
wireless information and power transfer" (SWIPT) is used to
describe this idea. However, due to Federal Communications
Commission (FCC) regulation, which permits up to 4 W for
practical isotropic radiation intensity (i.e., 1 W device power
output plus 6 dBi of antenna gain), the power beacons are
restricted because of health concerns over RF radiation.
Therefore, to power portable cellular smartphones with less
power and across a shorter distance, a concentrated
installation of energy beacons is necessary. The energy

73


http://www.ijritcc.org/

International Journal on Recent and Innovation Trends in Computing and Communication

ISSN: 2321-8169 Volume: 11 Issue: 9s
DOI: https://doi.org/10.17762/ijritcc.v11i9s.7398

Article Received: 05 May 2023 Revised: 30 June 2023 Accepted: 21 July 2023

capacity at the received signal has a big impact on how well
microwave energy is harvested.

Design of microwave radiation power transfer

The transmitter design, tight end layout, the mechanism of
purification, and sensor circuit are the four main components
of the cordless mobile phone ignition system. A diode vacu
rod is a magnetron. The cathode with in duct is a filament.

Transmitter design

Magnetrons generate microwaves by acting as oscillators. To
enable this, place a magnet in the middle of the oscillator's
reverberating compartments. The magnetron's anode is indeed
the term given to these reverberating compartments. The
cathode makes the electrons that are directed forward towards
the anode. As it moves through the magnetic field, it begins to
circulate in the reverberating hollow and begins to generate
waves at the wavelength it is travelling at. Additionally, the
created RF signal exits the compartment[12]. Then, the
radiations are focused on the smart phone which is
anticipating for arrival in order to be translated again into
electrical power via an antenna. The waveform generator will
be hooked to an antenna that broadcasts the waves throughout
the scenario of even a magnetron in use for radar and
communication. This is successfully accomplished thru a
wavefront, a metal frame down which even the waves travel;
typically, a slanted wavefront antenna is utilized. It typically
extends from one of the recesses outside the main structure,
catching the radios and directing those itself along the path.
High-power output is produced using a low cross and
magnetosphere. The radiation developed just at transmission
side with both the aid of a magnetron is conveyed using such a
slanted wave guiding antenna. Including an aspect conversion
efficiency to 95%, this antenna offers a power emitter which is
almost flawless. This specific antenna features 64 slots and an
extremely large power readiness.

Receiver design

Just at recipient side, we ought to add a sensing as well as a
reception antenna. As we can clearly see, the antenna
translates rf energy into Dc. Rectennas are particularly
effective in converting microwave energy to electrical
energy[17]. Schottky diodes, which are created by welding a
metal and a semiconductor, are used to build straightforward
antennas. The semiconductor element utilised for this function
is chosen from a variety of materials, including tungsten,
molybdenum, and chromium[16]. This antenna tight end
design uses a schottky diode because of its quick healing time,
relatively low forward power loss, and generally strong RF
properties. Actually, employing nanotechnology, the size of
the rectenna can be decreased. The Sensor is an additional
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crucial component. We have already established that we'll
power the phone while someone is communicating. In this
case, a sensor is employed to determine whether or not the
smartphone seems to be using microwave signals[17].

The Process of Rectification

Although a microwave can pass through a material, it also
loses some energy. Therefore, rectifying the circuit is our
main goal. Our goal is to correct the waves economically.
Additionally, we need to increase the detection's sensitivity.
We employ a rectenna to accomplish this. A converter and an
antenna are combined to form a rectenna. As from tower,
microwaves carrying dc electrical energy for smart phone
charging are sent[18]. Rectenna, which is installed just on
mobile circuitry just at receiver section, turns it back to
electricity generation so that the smartphone can be
charged. This energy of the intercepted microwave signal is
resolved into dc current by that of the rectifying antenna. It is
a rectifying device made out of a net of dipoles and diodes[8].
A Schottky diode, that will be positioned here between
antenna dipoles, can be employed to construct a simplistic
rectenna. The antenna current induced by the rf energy is
corrected by the diode[16].

SENSORCIRCUITRY

It utilizes a rudimentary sensor circuit to ascertain whether or
not the transmitted signal was accepted. A straightforward F to
V converter, such the LM2907, would be ideal for the job.
This would exist purely as a rectenna trigger switch[11]. As a
result, the sensor module would enable the antenna to turn ON
whenever it receives the transmitted signal, and vice versa. To
assess if the smartphone is using radiofrequency for data
transmission or not, a sensor circuit is utilized. Thus, when our
phone receives a microwave signal, the antenna circuit is
turned on and the battery is charged[18].

Comparison between wired and wireless charging

Flexibility of wireless chargers: Accessibility is the perk of
cordless able to charge that stands out most. For the explicable
cause that there are no lengthy charging cables involved,
cordless charging is far more efficient versus wired charging.
Additionally, the requirement for certain charging pin sorts for
particular device kinds is rendered obsolete by cordless
charging technologies. You only need to place the gadget you
want to charge just on charging station to use cordless
charging tech.

Efficiency of wired chargers: Without a doubt, wired charging
is both quicker and more efficient than cordless charging. On
median, cordless charging requires twice as long as
conventional charging to fully power a gadget.

74


http://www.ijritcc.org/

International Journal on Recent and Innovation Trends in Computing and Communication

ISSN: 2321-8169 Volume: 11 Issue: 9s
DOI: https://doi.org/10.17762/ijritcc.v11i9s.7398

Article Received: 05 May 2023 Revised: 30 June 2023 Accepted: 21 July 2023

Lack of deterioration of wireless chargers: The fear of
deterioration of these charging connections and charging
terminals is essentially eliminated because cordless charging
does not require charging chords. Consequently, cordless
charging is preferable than cable charging because it lengthens
the lifespan of the electrical appliance.

Usage of mobile while charging with wired charger: Cordless
charging cannot indeed be utilised to operate the charging
devices, particularly smartphones. This is due to the fact that
the charging of the smartphone ceases the moment it is
removed from the charging station. The mobile can be utilized
while being charged with wired charging because an electric
charging cord is used for power transfer.

Wireless charging on numerous devices: Another virtue of
cordless charging is that it enables the concurrent charging of
numerous "smart" gadgets. Carrying various cables for such
pin kinds becomes difficult because there are various charging
pin kinds for various gadgets. These gadgets cannot be
charged simultaneously because of the different cords. This
issue is fixed by cordless charging, which offers a universal
solution. A single charging station may concurrently charge
many devices, and those with various pin kinds.

Cost of a wired charger: Due to the relatively recent
advancement of cordless charging innovation, it is more
expensive than conventional charging, which is less expensive
because charging cords are so affordable.

Safety through wireless charger: The significant risk of
electrical stimulation and proximity to electrical outlets and
interfaces linked with charging chords is also decreased by
their absence. In the event of an electrical breakdown, wired
charging solutions have the issue of delivering unauthorised
electric currents outside of their prescribed “zones." In this
regard, wireless charging is completely secure. Additionally, a
lot of people are wary of using USB cords to charge their
gadgets because they worry that personal information might
well be compromised. This concern is also allayed by wireless
charging.

Charger Damage of a wired charger: Battery damage has
occasionally been attributed to overcharging and scorching
while utilising cordless charging technologies. Even though
this issue is mentioned while using wired charging, it is
considerably less severe than when using cordless technology.
However, early battery deterioration has been documented
when employing wireless technology, even when the damage
of charging connectors is reduced.
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Applications of wireless charging
Visible range:

Methods for visible range charging use inductive linkage and
magnetic resonant coupling. Given its low investment cost and
simplicity of use, inductive bonding is currently the most
popular technique. Kw amounts of power can be transferred
using inductive coupling. It is employed in industrial settings
for things like submersible automobiles, robots, synchronous
motor, and compressors. Additionally, it is utilised in
transportation infrastructure including high-speed trains as
well as monorails. Another use is for e - mobility batteries to
be charged. Electric car charging is also being done using
magnetic resonance coupler. The benefit of charging farther
away is magnetic resonance connection. As the range can be
greater than those of the col dimension, it was also utilised to
charge implantable medical devices. Likewise the cordless
transfer of electrical energy is also applicable for appliances in
our homes which have the required criteria installed in them.

Distant charging:

Designs for this type of trying to charge use either a mandate
or — anti RF beam. The placement or orientation of the
recipient has no bearing on — anti RF radiation. Nevertheless,
there won't be much transportation performance. Examples of
non-radiation-free technologies include RFID systems and
cordless sensor nodes powered by clean energy. There are also
power generation based cordless charging systems being
developed that are independent of cordless chargers. The RF
driven sensors are utilised in medical surveillance
technologies such body area networks. These might be
implanted or wearable gadgets. For these gadgets to operate,
very little energy is needed.

Discussions

Yes, cordless charging systems do have many opposing
factors. Those factors are mainly related to em fields, thermal
and em rapport because of which em interference may occur.
There is also a major and most important factor of the amount
of heat loss during the process. The enormous range in terms
of size of transmitter and receiver could be not suitable for
portable devices. The heating produced during the process can
drastically decrease your charger’s effectiveness. Therefore
for cordless charging technology to somehow be widely used,
these difficult problems must be resolved. Accuracy in power
generation is also crucial. Losses rise as the frequency of
transfers rises. The technology is squandering its capacity
through each transformation occurrence. Consequently, the
improved conversion performance increases. You can also use
the wireless charging technology as a means of data transfer.
Currently, charger and required to charge gadget could
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communicate via simple protocols. They are susceptible to
hacking, espionage, and certain other subsequent attacks as
well as interfering attacks. It's important to create the right
authentication methods. Cordless chargers and wireless access
points are combined to offer services for both power
transmission and messaging.

Conclusion

Air charging technologies can do away with the need for wires
for powering up electronic items. Over the past ten years, this
innovation has progressed substantially and now offers
applications that are quite customer-friendly. Here, we've
provided an overview of several cordless charger types, their
benefits and drawbacks, starting with a historical viewpoint
and moving up to the most recent advancements in the field.
There has also been discussion of the problems and difficulties
with wireless charging methods. Numerous innovative
concepts have been put forth, such as fusing cordless charging
with communication networks.

References

[1]. A. Costanzo et al., “Electromagnetic Energy Harvesting
and Wireless Power Transmission: A Unified Approach,”
Proc. IEEE, vol. 102, no. 11, Nov. 2014, pp. 1692-1711.

[2]. J. Garnica, R. A. Chinga, and J. Lin, “Wireless Power
Transmission: From Far Field to Near Field,” Proc. IEEE,
vol. 101, no. 6, June 2013, pp. 1321-31.

[3]. J. J. Schlesak, A. Alden, and T. Ohno, “A Microwave
Powered High Altitude Platform,” Proc. IEEE MTT-S
International Microwave Symp. Digest, New York, NY,
May 1988.

[4]. http://www.wirelesspowerconsortium.com/

[5]. http://www.powermatters.org

[6]. http://www.rezence.com/

[7]. Wireless Charging Using Microwaves Department of
Electronics and Telecommunication Engineering, Modern
Education Society’s College of Engineering,Pune.

[8]. 20.Wireless Charging Of Mobile Phones Using
Microwaves International Journal of Engineering Science
and Innovative Technology (IJESIT)Volume 2, Issue
5,September2013

[9]. Nikola Tesla, “The Transmission of Electrical Energy

Without Wires as a Means for Furthering Peace,” Electrical
World and Engineer. Jan. 7, p. 21, 1905.

[10]. Nikola Tesla, My Inventions, Ben Johnston, Ed., Austin,
HartBrothers, p. 91,1982.

[11]. Program Technology Innovation Impact of Wireless
Transfer Technology(Initiative Market Assessment Of
Evolving Technologies Final Report Dec 2009.

[12]. M. Venkateswara Reddy, K. Sai Hemanth,C.H.Venkat
Mohan, Power Transmission-A  Next
Generation Power transmission System”IOSR Journal of
Electrical and Electronics Engineering (IOSR-JEEE)e-
ISSN: 2278-1676 Volume 4, Issue 5 (Jan. -Feb. 2013), PP
24-28.

“Microwave

IJRITCC | August 2023, Available @ http://www.ijritcc.org

[13]

[14].

[15].

[16].

[17].

[18].

[19].

[20].

[21].

[22].

[23].

[24].

[25].

[26].

[27].

[28].

Wireless  Charging Of  Mobile  Phone  Using
microwave.lJCSMC VOL 3,ISSUE 4.APRIL 2014.
http://www.seminarsonly.com

Theoretical and experimental development of 10 and 35
GHz rectennas “IEEE Transactions on Microwave Theory
and Techniques”, vol. 40, no.6, June 1992.

Wireless Charging of Mobile Phone Using Microwaves or
Radio  Frequency Signals.International  Journal of
Advanced Research inComputer Science & Technology
(NARCST 2014) Vol. 2 Issue 1 Jan-March 2014

Wireless  Charging of  Mobile  Phone  using
Microwaves.International ~ Journal of  Scientific &
Engineering Research Volume 4, Issue3, March-2013.ISSN
2229-5518,1JSER © 2013.http://www.ijser.org

Wireless Power Transmission “A Next Generation Power
Transmission System, International Journal of Computer
Applications” Volumel —No. 13, 2010.

Vijay Yadav, Raghuraj Singh, Vibhash Yadav. (2023).
Evaluation of OO Software Quality by Using Predictive
Object Points (POP) Metric. International Journal of
Intelligent Systems and Applications in Engineering,
11(2s), 328-336. Retrieved from
https://ijisae.org/index.php/1JISAE/article/view/2700

R. Tseng et al., “Introduction to the Alliance for Wireless
Power Loosely-Coupled Wireless Power Transfer System
Specification Version 1.0,” Proc. IEEE Wireless Power
Transfer, Perugia, Italy, May 2013.

P. V. . Pandit, S. . Bhushan, and U. C. . Patkar, “Intrusion
Detection in the Digital Age: A Hybrid Data Optimization
Perspective”, Int J Intell Syst Appl Eng, vol. 11, no. 7s, pp.
201-209, Jul. 2023.

Patil, U.C.P.P.M., Chandhoke, A., Jain, A. and Jain,
M.M.K.M.N., Design of an ROV to find Dead Bodies
Underwater.

Patil, U.S., Mane, M.S., Gangurde, M.N., Hasabe, M.A.S.,
Sutar, M.S., Kale, M.S., Bhardwaj, S. and Patkar, U.,
Recognition of Vehicle number Plate for collection of toll.
Agarkar, A.A., Dudhedia, M.A., Gawhale, S.G. and Patkar,
U.C., 2022. Crime Rate Prediction using Cyber Security
and Artificial Intelligent. Advances in Water Science,
33(4), pp.34-39.

Brown, R., Brown, J., Rodriguez, C., Garcia, J., & Herrera,
J. Predictive Analytics for Effective Resource Allocation in
Engineering Education. Kuwait Journal of Machine
Learning, 1(1). Retrieved from
http://kuwaitjournals.com/index.php/kjml/article/view/91
Agarkar, A.A., Dudhedia, M.A., Wani, L.K. and Patkar,
U.C., 2022. Intelligent Face Detection using Machine
Leaning. Advances in Water Science, 33(4), pp.40-45.
Dudhedia, M.A., Agarkar, A.A. and Patkar, U.C., 2022.
Accidents Sensing Car Wiper and Location using loT-
Based Notification. Advances in Water Science, 33(3),
pp.43-49.

Mr. Anish Dhabliya. (2013). Ultra Wide Band Pulse
Generation Using Advanced Design System Software .
International Journal of New Practices in Management and

76


http://www.ijritcc.org/

International Journal on Recent and Innovation Trends in Computing and Communication
ISSN: 2321-8169 Volume: 11 Issue: 9s

DOI: https://doi.org/10.17762/ijritcc.v11i9s.7398

Article Received: 05 May 2023 Revised: 30 June 2023 Accepted: 21 July 2023

Engineering, 2(02), 01 - 07. Retrieved from
http://ijnpme.org/index.php/IINPME/article/view/14

[29]. Bamane, K.D., Patil, P., Pawar, A.M., Patil, M.S., Meti,
M.A., Tikait, M.R.V., Jadhav, R.B. and Patkar, U.C., 2023.
A WEB PAGE CLASSIFICATION SURVEY ON
TECHNIQUES USING TEXT MINING. Journal of Data
Acquisition and Processing, 38(1), p.797.

[30]. Patkar, U.C., Tekade, M.P., Patil, M.N., Pawar, A.M., Patil,
U., Rao, M.G., Patil, M.S. and Bamane, K.D., 2023. A
NEURAL NETWORK BASED MACHINE
TRANSLATION MODEL FOR ENGLISH TO AHIRANI
LANGUAGE. Journal of Data Acquisition and Processing,
38(1), p.761.

[31]. Shrivas, S.B., Patkar, U., Patil, U., Shahare, N., Sinkar, Y.,
Atole, R., Bag, V.V. and Bhadane, D.S., 2023. Noise
Temperature in Single Injection Cylindrical Current Flow
in Insulator at Low and High Injection Level of Current.
Journal of Survey in Fisheries Sciences, 10(1S), pp.3586-
3595.

[32]. Hadap, A., Patkar, U.C. and Kaduskar, M.V.P., 2022. Face
Detection using Machine Leaning. Journal of
Optoelectronics Laser, 41(11), pp.274-278.

IJRITCC | August 2023, Available @ http://www.ijritcc.org


http://www.ijritcc.org/

