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Murata Manufacturing Co., 
Ltd. is moving forward 
with the development of 
a fi eld-coupled wireless 

power transmission system. In August 
2011, Murata launched the mass produc-
tion of LXWS Series module that is ca-
pable of 10W wireless power transmis-
sion. 

This article outlines the technology of 
the fi eld-coupled wireless power trans-
mission system that Murata is develop-
ing, the trend of its practical applica-
tions, and its future prospects.

Technology Outline
Murata’s fi eld-coupled wireless pow-

er transmission system features the two 
pairs of asymmetric dipoles, consist-
ing of the power-sending side active 
electrode and passive electrode and the 
power-receiving side active electrode 
and passive electrode that are positioned 
vertically. This system transmits electric 
power by means of an induction fi eld 
that is produced by coupling these two 
pairs of asymmetric dipoles (See Fig. 1). 

This confi guration makes it possible to 
perform high-effi ciency wireless power 
transmission with a high degree of posi-
tioning fl exibility.

Fig. 2 shows the block diagram of the 

entire system confi guration. The power-
sending side consists of a power-trans-
mission module and power-transmis-
sion electrode and the power-receiving 
side consists of a power-receiving elec-
trode, a power-receiving module, and a 
DC/DC converter. The power-transmis-
sion module is assembled with power 
supply circuits that fully utilize Mu-
rata’s power supply circuit designing 
technologies, and control circuits for 
assuring safety. The electric power con-
verted into alternating current by the 
power-transmission module is trans-
mitted to the power-receiving side via 
a capacitor confi gured using a power-
transmission electrode and a power-re-
ceiving electrode. The power-receiving 
side is assembled with a rectifying cir-
cuit and voltage converter circuit and it 
supplies stable direct current power to a 
battery or other device.

Advantages of Field-Coupled 
Method

Murata is pouring its efforts into de-
veloping the fi eld-coupled method be-
cause it offers unique advantages that 
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Fig. 2: Block diagram of the fi eld-coupled wireless power transmission system

Fig. 1: Basic confi guration of the fi eld-coupled type power transmission system
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cannot be provided by other methods. 
Among the advantages of the fi eld-
coupled method, are 1) high degree of 
fl exibility in positioning the coupling 
devices; 2) high degree of fl exibility in 
designing the electrode shape and di-
mensions, and 3) electrode with less heat 
generation. 

Fig. 3 shows the power transmission 
effi ciency graph in relation to displace-
ment between the coupling devices (be-
tween electrodes in the case of the fi eld-
coupled method and between coils in 
the case of an electromagnetic induction 
method). When displacement (dz/D) be-
tween electrodes is one, the electrodes 
(in the case of the fi eld-coupled method) 
or coils (in the case of an electromag-
netic induction method) of power-send-
ing and power-receiving sides hardly 
overlap with each other and they are 
considerably displaced (electrodes are 
displaced by a length of one diameter). 
Even in this condition, the drop in power 
transmission effi ciency of the fi eld-cou-
pled method is about 20 percent. When 
displacement of the electrodes is small, 
the drop in the power transmission effi -
ciency of the fi eld-coupled method stays 
at about 10 percent. In this way, the fi eld-
coupled method offers a high degree of 
fl exibility in positioning coupling devic-
es in a horizontal direction, and makes 
it possible to construct an electric power 
charging system that is easy to use by 
the consumers, for example, charging a 
mobile phone even if it is placed slightly 
dislodged on the charger.

As a way of improving the degree of 
fl exibility in positioning coupling devic-
es, multiple electrodes can be switched 
to transmit electric power. This method 
can charge the power-receiving equip-
ment highly effi ciently regardless of its 
location on a charger because it operates 
only the electrode at the placement loca-
tion of the power-receiving equipment. 
Furthermore, this method is noise free 
and enables developing a system that 
has an extremely low effect on the user’s 
body or on the device to be charged.

The second advantage of this method 
is that it provides a high degree of fl ex-
ibility in designing the electrode shape 
and dimensions. As long as the desired 
capacity of electric power to be transmit-
ted is obtained between the power-trans-
mission and power-receiving electrodes, 
there is no restriction regarding the 
shapes and dimensions of the electrodes. 

The electrode does not have to be rect-
angular and any shape can be adopted, 
such as a triangle or circle. Moreover, 
in the case of the fi eld-coupled method, 
the electric current that fl ows to the elec-
trodes is extremely small (several milli-
amperes). Consequently, there is almost 
no restriction on the materials to be used 
to construct the electrode and its thick-
ness. The thickness of electrodes that 
can be used is less than several microm-
eters (see Fig. 4). Therefore, Murata can 
respond to wide-ranging customer needs 
with regard to electrode shape, dimen-
sions, and materials.

The third advantage of this method is 

that there is almost no heat generation in 
the electrode. As mentioned above, the 
electric current that fl ows to the elec-
trode of the fi eld-coupled method is less 
than several milliamperes and there is 
almost no Joule heat, which is produced 
by the electric current and resistance. As 
a result, this method can be used to re-
alize a safe system that does not cause 
damage to a battery even if the electrode 
is placed near it.

Equipment Applications, Trends
Murata has used this power transmis-

sion system for tablet terminals, e-book 
terminals, and smartphones, and has 

Comparison of power transmission efficiency between the field – coupled
method and electromagnetic induction method in relation to coupling
device displacement (DC input - DC output)
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been developing prototype chargers and 
jackets. The maximum power transmis-
sion of 10W has been achieved for tab-
let terminal application. Fig. 5 shows 
the specifi cations of the 10W power-
transmission and power-receiving mod-
ules and an example of the prototype 
10W power transmission system. This 
system has a high power transmission 
effi ciency of 70 percent and its charging 
time is equal to that of a charger con-
nected using a cable. Today, mobile de-
vices use higher-capacity batteries and 
tablet terminals use a battery of 5Ah or 
higher. Therefore, these devices require 
a power transmission capacity of about 
10W for charging and this module can 

meet the demand. The charger (shown 
in Fig. 5) uses a transparent material 
(indium tin oxide or ITO) for electrodes 
in order to provide a high designing 
fl exibility that cannot be achieved by 
other methods.

The e-book terminal wireless charg-
ing system (shown in Fig. 6) uses a 
mechanism for switching the multiple 
electrodes (as mentioned in the previous 
section) in order to expand the charging 
area. This charging system can charge 
two e-book terminals placed in any lo-
cation on this system. An entire desk at 
the users’ offi ce or an entire table at their 
home can be turned into a charger by 
further evolving this mechanism. Murata 

can develop a highly convenient charg-
ing system for consumers that would 
make it possible to charge a terminal by 
placing it anywhere on an offi ce desk or 
a table.

Future Efforts
Murata intends to make a concerted 

effort to resolve the issues on 1) size 
reduction of the module; 2) expansion 
of the power transmission range (5W to 
50W), and 3) standardization. 

Size reduction of the modules (power-
receiving module, in particular) is abso-
lutely necessary in order to install them 
in compact devices such as smartphones 
and digital cameras. Therefore, Murata 
is working towards miniaturizing a key 
component of the modules, namely, the 
voltage conversion transformer. As one 
of the methods for miniaturizing the 
transformer, Murata is providing more 
insight for the development of devices 
that can operate at a higher power trans-
mission frequency.

Regarding the issue of expanding 
the power transmission range, Murata 
is carrying out the development for ex-
pansion to 50W by focusing on charging 
notebook computers. Radio law-related 
issues apply after 50W power transmis-
sion is achieved. Murata has set up a 
plan that looks ahead to the development 
of power transmission technologies for 
achieving up to the 100W level.

Furthermore, to expand the wireless 
system, mutual connectivity must be as-
sured by standardization. Murata has al-
ready started activities for standardizing 
the fi eld-coupled method and has been 
pushing forward with the planning of 
technology standards and the creation of 
a business platform. The important point 
in the technological aspect is to develop 
a charging system that can charge many 
different types of devices. In addition to 
standardization of the system, Murata 
is aiming to develop a system that can 
charge devices that operate on different 
electric power voltages and come in dif-
ferent sizes by taking advantage of the 
fi eld-coupled method.
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Fig. 5: Example of 10W system

Fig. 6: Prototype for e-book (4W × 2)


