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ABSTRACT   

 Mobile technology was introduced in 1980s. At that time the size of mobile 

instruments and battery were very large compare to current. From beginning to 

end we have one problem that we need wire technology to charge the mobile 

devices. There are many experiments has been done on wireless charging by 

many companies. In this paper we have shown some technology to create 

wireless charger. Some mobile companies has made wireless charger specific to 

their product but right now no universal wireless charger available in market. In 

this paper we have also tried to explain different methods of charging.                   
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1. INTRODUCTION 

 Cellular telephone technology became commercially available in the 1980s. 

Since then, it has been like a snowball rolling downhill, ever increasing in the 

number of users and the speed at which the technology advances. When the 

cellular phone was first implemented, it was enormous in size by today’s 

standards. This reason is two-fold; the battery had to be large, and the circuits 

themselves were large. The circuits of that time used in electronic devices were 

made from off the shelf integrated circuits (IC), meaning that usually every part 
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of the circuit had its own package. These packages were also very large. These 

large circuit boards required large amounts of power, which meant bigger 

batteries. This reliance on power was a major contributor to the reason these 

phones were so big. Through the years, technology has allowed the cellular 

phone to get smaller not only the size of the ICs, but also the batteries. we still 

have one of the original problems: we must plug the phone into the wall in order 

to recharge the battery. Most people accept this as something that will never 

change, so they might as well accept it and carry around either extra batteries 

with them or a charger. [5] 

 Small battery-powered gadgets make powerful computing portable. 

Unfortunately, there's still a continual need to recharge the batteries of phones, 

laptops, cameras, and MP3 players by hooking them up to a tangle of wires. A 

wireless charger dedicated to recharging mobile devices. The idea of beaming 

power through the air has been around for nearly two centuries, and it is used to 

some extent today to power some types of radio-frequency identification (RFID) 

tags. The observable fact behind this sort of wireless-energy transfer is called 

inductive coupling, and it occurs when an electric current passes through wires 

in, for instance, an RFID reader. When the current flows, it produces a magnetic 

field around the wires; the magnetic field in turn induces a current in a nearby 

wire in, for example, an RFID tag. This technique has limited range, however, 

and because of this, it wouldn't be well suited for powering a roomful of gadgets. 

[1,3] 

 

Figure 1 : Wireless Charger 
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 Wireless battery chargers and charging stations are becoming the new way 

to charge your mobile phones, portable games consoles or favorite MP3 players. 

Wireless battery chargers are "Inductive" charging devices; they use 

electromagnetic fields to transfer energy between two objects. These wireless 

chargers create an alternating electromagnetic field from within a charging base 

station, and a second induction coil in the portable device to convert the energy 

back into electrical currents to charge the battery. [4] 

2. DESIGN OVERVIEW 

 This wireless battery charger is designed to operate at 900 MHz. In this 

project, a power transmitter acts as the power source. It will transmit power to 

the receiver side. And then, the rectifier circuit in the receiver will convert the 

RF/ microwave signal into DC signal. After the DC signal is produced, the 

charging circuit will store the power into the battery. Here is the block diagram 

of the overall design. 

 

Figure 2 : Wireless Battery Charger Design [8] 

A. Transmitter 

 Since the group does not design the transmitter, therefore the design is 

mainly focus on the receiver side. A power transmitter is bought from a 

commercial website. It is a 900 MHz video/audio transmitter. Here’s the 

specification of the transmitter. 
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Power   : 12V DC, 900 mA  

Output Power  : 3 Watts  

Operating Frequency : 900 MHz  

Connector Type  : SMA – Female  

Output Impedance : 50 Ω 

B. Antenna 

 The considerations of choosing the appropriate antenna are:  

 1. Impedance of the antenna  

 2. Gain of the antenna  

C. Receiver 

 The receiver’s main purpose is to charge an AAA battery. A simple battery 

charging theory is to run current through the battery, and apply a voltage 

difference between the terminals of the battery to reverse the chemical process. 

By doing so, it recharges the battery. There are other efficient and faster ways to 

charge the battery, but it requires a large amount of energy which the wireless 

battery charger cannot obtain, yet. Therefore, in our design, we use a straight 

forward method to charge the battery.  

 

Figure 4 : Full-Wave Rectifier Circuit 

 A full-wave rectifier is chosen for the project due to its simplicity and 

efficiency in converting the AC signal. The full-wave rectifier is consisted of 

four diodes. Since the power received by the receiver will be relatively low and 
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the signal frequency is high, the diodes are required to have a very low turn on 

voltage and operating frequency at 900 MHz. For this reason, a Schottky diode 

by Skyworks is chosen for the design. (SMS3929-021 Bridge Quad Schottky 

Diode).  

 At the output of the rectifier, the signal is not a fully DC signal yet. Thus, by 

adding a capacitor and a resistor can smooth out the output to become DC signal. 

However, the time constant produced by the capacitor and the resistor should be 

calculated carefully to fit the desired time constant. [8] 

3. LIST OF WIRELESS CHRGERS 

• Powermat 

•  Splash Power Charger 

•  Duracell’s myGrid 

•  Powerplate Wireless Induction 

•  Wild Charge System 

•  Touchstone 

•  Castemate Fuel 

 These are the most comprehensive list of gadgets that charges your cell 

phone wirelessly. It is same like wireless wi-fi system. You got a router and a 

laptop; similarly, you got a charger and a cell phone. Both works helps their 

partner without being plugged into each other. However, remember they have to 

close to each other. Router technology is old and thus improved a lot – the range 

can go far miles. Whereas the cell phone wireless charger technology is pretty 

new and the furthest range is no range; only thing is they don’t need to be 

connected. All the ones listed here works with most cellphones out there, 

especially the big names like iPhone, Blackberry, Palm pre and pixi, HTC, 

etc.[2] 
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4. COMPONENTS  

A. Nokia DCV-15 Desktop Stand 

 

Figure 5 : Nokia DCV-15 Desktop Stand [7] 

 In order to get the charging board to fit the stand, some slight modification 

to the Nokia stand was necessary. There is a solid piece of metal, probably 

copper, about one quarter of an inch thick that is attached to the inside of the 

stand with screws in the area where the charging board was to be added. This 

metal is most likely a counter-weight for the stand to make it heavier and more 

resistant to capsizing when the phone is in the cradle. Without this metal, the 

stand functions normally. The stand weighs less without it, but this is of no 

concern in this phase of testing. Once this weight was removed, there was 

sufficient room in the upper area of the stand for a PCB. The dimensions of this 

area were obtained using calipers. The design aspect of this project is focused on 

the receiving side. For this stage of research, of which the goal is to prove that 

the wireless battery charger idea is feasible, it was decided to incorporate the 

energy harvesting circuitry and antenna in some sort of base station or charging 

stand. The Nokia 3570 was the first phone that was received for the research. 

This phone comes standard with a battery and an AC/DC travel charger.[5] 

B. Antenna 

 The antenna plays a very important role. To charge a battery, a high DC 

power signal is needed. The wireless battery charger circuit must keep the power 

loss to the minimal. Therefore, there are many considerations to choose the 
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correct parts for the design. The considerations of choosing the appropriate 

antenna are: 1. Impedance of the antenna 2. Gain of the antenna [5]. 

 

Figure 6 : Quarter-Wave Whip Antenna [7] 

C. Charger Pump 

 At this point, it is necessary to explain what exactly a charge pump is, and 

how it works. A charge pump is a circuit that when given an input in AC is able 

to output a DC voltage typically larger than a simple rectifier would generate. It 

can be thought of as an AC to DC converter that both rectifies the AC signal and 

elevates the DC level. It is the foundation of power converters such as the ones 

that are used for many electronic devices today. These circuits typically are 

much more complex than the charge pumps used in this thesis. Power converter 

circuits have a lot of protective circuitry along with circuitry to reduce noise. In 

fact, it is a safety regulation that any power-conversion circuits use a transformer 

to isolate the input from the output. [5] 

5. METHODS OF CHARGING 

A. Inductive charging 

 Inductive charging is used for charging mid-sized items such as cell phones, 

MP3 players and PDAs. Inductive charging uses the electromagnetic field to 

transfer energy between two objects. A charging station sends energy through 

inductive coupling to an electrical device, which stores the energy in the 

batteries. Because there is a small gap between the two coils, inductive charging 

is one kind of short-distance wireless energy transfer. In inductive charging, an 

adapter equipped with contact points is attached to the device's back plate. When 
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the device requires a charge, it is placed on a conductive charging pad, which is 

plugged into a socket 

Advantages: 

 Inductive charging carries a far lower risk of electrical shock, when 

compared with conductive charging, because there are no exposed conductors. 

The ability to fully enclose the charging connection also makes the approach 

attractive where water impermeability is required; for instance, inductive 

charging is used for implanted medical devices that require periodic or even 

constant external power, and for electric hygiene devices, such as toothbrushes 

and shavers, that are frequently used near or even in water. Inductive charging 

makes charging mobile devices more convenient; rather than having to connect a 

power cable, the device can be placed on a charge plate. 

Disadvantages: 

 One disadvantage of inductive charging is its lower efficiency and increased 

ohmic (resistive) heating in comparison to direct contact. Implementations using 

lower frequencies or older drive technologies charge more slowly and generate 

heat for most portable electronics, [citation needed]; Inductive charging also 

requires drive electronics and coils that increase manufacturing complexity and 

cost.[5] 

B. Resonance charging 

 Resonance charging is used for items that require large amounts of power, 

such as an electric car, robot, vacuum cleaner or laptop computer. In resonance 

charging, a copper coil attached to a power source is the sending unit. Another 

coil, attached to the device to be charged, is the receiver. Both coils are tuned to 

the same electromagnetic frequency, which makes it possible for energy to be 

transferred from one to the other. The method works over short distances  

(3-5 meters). [5] 
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c. Radio charging 

 Radio charging is used for charging items with small batteries and low 

power requirements, such as watches, hearing aids, medical implants, cell 

phones, MP3 players and wireless keyboard and mice. Radio waves are already 

in use to transmit and receive cellular telephone, television, radio and Wi-Fi 

signals. Wireless radio charging works similarly. A transmitter, plugged into a 

socket, generates radio waves. When the receiver attached to the device is set to 

the same frequency as the transmitter, it will charge the device's battery. [5] 

6. FEATURES 

 “Wireless charging offers consumers a viable alternative to recharge 

consumer electronic devices without the need for dedicated power adapters,” 

said Tina Teng, senior analyst for wireless communications at IHS. “With the 

appeal of such solutions, companies are lining up to offer wireless charging 

despite various technological and standardization issues slowing mass-market 

adoption.”[6] 

A. The Wireless Charging Opportunity 

 The market for wireless charging is divided into three segments: product-

specific solutions, aftermarket receivers and aftermarket charging pads or 

stations. “Given the projected growth for the space, wireless charging devices 

will continue to make their way into an array of products, including mobile 

phones, portable media players, digital still cameras and mobile PCs, although 

penetration at the moment remains miniscule for all sectors,” Teng said. 

“Among the products, mobile phones will contribute the largest share of revenue 

to wireless charging—not only because of the large volume of mobile devices 

expected to benefit from the technology, but also because of participation by 

name brands in manufacturing, providing much-needed market recognition in 

the process.”[5] 
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 A common goal of the wireless charging industry also is to provide greener, 

more environmentally friendly solutions. A universal solution not only will fit 

the power profiles of various devices, the solution itself will be intelligent—

shutting down a device automatically after it is fully charged, not wasting power 

when no transmitters are detected on the surface, and flexible enough to be 

placed anywhere on a charging pad.[5] 

7. PITFALLS 

 One way around the problem is buying a compatible battery and induction 

station pack for your device, where the manufacturers have ingeniously put the 

secondary coil in the battery. Other devices for the iPhone charging pads require 

a cable, or some sort of case that plugs into the iPhone connector. 

 The biggest disadvantage of inductive charging is the compatibility issue 

detailed above, and I guess this will only be fixed in time as more manufacturers 

include wireless charging coils into their products. The next problem with 

inductive charging is its lower efficiency and increased heat problems in 

comparison to direct contact charging. The further away the coils are, the weaker 

the charge. And this only increases the charging time even more than the already 

"slower than wire" charging time.[4] 

 The requirements for the system to be presented are that it be incorporated 

into a base station and the operating frequency is set. The design of the board 

and choice of antenna for the stand are the focal point of the experiments that are 

to be performed. In order to prove the concept, power needs to be supplied to the 

energy harvesting circuit by an external transmitter. This transmitter will send a 

signal at the set frequency. Our test system will then receive this signal through 

the energy have sting circuit. This circuit is the fundamental design problem of 

this thesis. This circuit will convert the received signal into DC voltage to charge 

the battery. The RF transmitter, the analysis of the cellular phones to be used, 

and the modification of cellular phone stands to accommodate the circuitry to be 
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designed are elements of the research covered in this section. A set of 

experiments will be conducted to demonstrate the feasibility of wirelessly 

charging a cellular phone battery. [5] 

8. CONCLUSION 

 The concept of charging a cellular phone battery is feasible when phone 

using wireless RF energy harvesting. In this paper, we have laid the foundation 

for this work to continue by accomplishing the following goals: We were able to 

charge the battery directly faster than had been done previously; we were able to 

power the phone using an RF signal transmitted to the phone and stand; In 

conclusion, power loss and efficiency are the major problems for this design 

project. We have noticed the potential problem whether the converted DC power 

will be significant enough to charge up the battery. Therefore, the characteristics 

of the diodes should be mounted directly onto the antenna for minimum power 

dissipation. In addition to harmonics, the nonlinear diode creates a DC-bias in 

the resonant circuit which can be extracted without affecting the RF/ microwave 

characteristics of the resonant circuit. The time varying voltage and current 

relationship at the physical point of the diode in the cavity determines the loss in 

the diode and, consequently, the RF/ microwave to DC efficiency. As the 

wireless technology is getting popular nowadays, the demand of battery is also 

increasing. The battery needs to be recharged or changed eventually. Therefore 

our team is inspired to design the wireless battery charger. This wireless battery 

charger will eliminate all the hassle with the battery. As for now, there are no 

known companies which develop the wireless battery charger. This means that 

the opportunity is very big. Also, people tend to spend more money for 

convenience. It gives more reason that this device will have a very good market. 

[8]. 
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