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Motivation to wireless charging

Á Todays mobile devices have powerful processors and large displays. These 

features combined with limited battery capacities drive to òconstantó 

charging 

Á Wireless charging increases usability and convenience

Á Number of battery operated devices

Á Wireless charging enables hermetic enclosures
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Wireless Charging application field is broad

Á Various usages of wireless charging

Á Consumer electronics (Main)

ÁPublic safety, space and transport

ÁMedical 

Á Industrial

ÁElectric vehicles
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WIRELESS CHARGING: TOOTHBRUSH

Á First electronicaltoothbrush 

was invented in 1959, called 

Broxodent

Á Nowadays wireless chargers 

use magneticinduction. The 

method has been in use from 

the 1990õs.

Picture: www.oralb.com



Integrationin different environments

6 Pictures: www.shopstarter.com, www.broadcom.com, www.chicagotribune.com, www.ikea.com



Methods for wireless power transfer 
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Medium Power

Wireless Chargers

7W ð100W

ÅQi started to support the medium power standard 2017. IC chipsets for 

Qi medium power are available from many vendors.

ÅSingle and multi coils design available 

ÅProprietary system (e.g. apple watch) are available today from many IC 

suppliers with power range from 7W, 50W and higher

ÅCurrently single coil designs are available with similar size as 5W 

designs.

ÅQi has started specification work up to 100W power transfer

Wearable Devices

ÅWireless chargers both RX and TX can be made 

very small when power is limited to ~2W.

ÅThese systems utilize existing 5W IC chipsets from 

major IC manufacturers.

ÅAt this point majority of the systems are utilizing 

Qi standard from WPC.

Wireless (Qi) Charging Today

5W Wireless Power

Å5W wireless charging is currently well established. There are 

many phones with integrated receivers (RX) and large 

amount of transmitter (TX) types from which to select.

ÅQi standard is currently dominant in the market with many IC 

suppliers supporting it. More than 800 different products 

available. (Fall 2017)



Qi, inductive wireless charging

Basic elements of Qi

ÁTransmitter coil and Receiver coil needs to be closely coupled

ÁOnce distance increases efficiency will drop dramatically

ÁDistance between coils needs to be less than 5mm

ÁSingle device charging at the time

ÁForeign Object Detection (FOD) 
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Qi based charging

2018/6/410 Image source: http://www.chinaipmagazine.com/en/upload/eWebEditor/2013112891610225.jpg



Product example #1:

15V 15W multi coil Qi Wireless Pad

Á WPC 1.2.x (Qi) MP B-1 type multi coil. 

Á Is capable of detecting foreign objects with separate FOD coils

Á Operates from 15V power supply

Á Peak efficiency: 83%

Á ~70 x 20mm active area.

Á Relatively small electronics gives freedom to industrial design.
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Fig10. Picture on coils



Product example #2: 

9W Qi charger

Á Specificationhighlights:

Á 2-coil chargingpad design

Áchargingareais double compared

to the most of the products in the

market Ą better usability

Á nice, very thin design

Ápad size: 120 mm * 6,9 mm

Ásurface: gray, textured, with soft 

touch

Á 5W (Qi) and up to 9W transmitter/ fast

charging

Ácompatiblewith major leading

mobile phone manufaturerdevices
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Product example #3:

5V ~3W single coil Qi like for wearables

Á WPC 1.1.2 (Qi) A11 type single coil with full-bridge power drive. 

Á Is capable of detecting foreign objects.

Á Operates from 5V power supply

Á Peak efficiency: 73%

Á ~20mm diameter circular active area.

Á Small electronics gives freedom to industrial design.

Á Below design made to match USB memory stick
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Fig11. Electronics PWB



AirFuelË - Magnetic resonance

Loose coupling enables:

Á Receiver Coil has more freedom of space => more user friendly with positioning

Á Distance between transmitter and receiver coils can be up to 50 mm ( 10 times 

more than in Qi)

ÁBigger distance gives more options e.g. embed charging into furniture's

Á Enables multiple device charging at the same time
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AirFuelË- Magnetic resonance

Á

2018/6/415 Image source: http://www.chinaipmagazine.com/en/upload/eWebEditor/2013112891610225.jpg



AirFuelË wireless power transfer

2018/6/416 Image source: Wireless power transfer magnetic resonance interoperability A4WP baseline system specification. 



Á Power amplifiers

Á Class D ZVS 

Á Class E ZVS

Á Switching device testing

ÁGaNFETs

ÁMOSFETs

Á Driver ICs

Á PTU coils 

Á Single Wire 

Á PCB

Á AirFuelË application code 

development
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Researchscopes

Testsetupfor Class E power amplifier

with Class 4 PCB coil (50W input)  



Class 3 16W PTU
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