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Abstra c t 

Wire le ss p o we r ha s a  b ro a d  ra ng e  o f a p p lic a tio ns in the  

ICT ind ustry, inc lud ing  sma rtp ho ne s, we a ra b le  d e vic e s, 

ta b le ts, e le c tro nic  ve hic le s, impla nta b le  me d ic a l d e vic e s, 

a nd  ro b o ts. This re p o rt p ro file s the  ma jo r wire le ss p o we r 

tra nsfe r te c hno lo g ie s, to g e the r with a  tho ro ug h pa te nt 

mining  a na lysis to  p inp o int ma jo r ve nd o rs' pa te nt 

d e p lo yme nt in the  fie ld . 
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1. Ove rvie w of Ma jor Wire le ss Powe r Tra nsfe r 

Te c hnolog ie s 
Wireless power, a.k.a. wireless charging, is an 
emerging way of transferring electrical energy and 
storing it through the conversion of magnetic energy 
into electrical energy. A wireless charger thus 
eliminates the necessity of wires and plugs. 
Commercial products providing wireless power 
transfer capability have been available in the market, 
such as Nokia's wireless charging plate DT-900. 
 
According to the transmission distance between the 
transmitter and receiver, wireless power technologies 
can be divided into near field and far field categories. 
Near field wireless power techniques include magnetic 
induction and magnetic resonance while far field ones 
are mainly based on radio frequency. 
 
Research data indicate that wireless charging through 
magnetic induction can work properly within 4 meters. 
Magnetic resonance can function as far as 5 meters, 
and radio frequency can go beyond 10 meters. 
 
 

Figure 1 Example of a Wireless Charging Plate: Nokia DT-900 

    
Source: Nokia, compiled by MIC, April 2014 
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Figure 2 Major Wireless Power Technologies 

                                        

    
                                        
                                        

Source: MIC, April 2014 

 
 

1.1 Ma g ne tic  Induc tion 
 
 
 
 

Figure 3 Illustration of Magnetic Induction Wireless Power Technique 

 
 
 

Source: MIC, April 2014 

 
 

Figure 4 
Example of Magnetic Induction Wireless Power: LG Nexus 4 
Wireless Charger 
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Source: LG, compiled by MIC, April 2014 

 
 

1.2 Ma g ne tic  Re sona nc e  
 
 
 

Figure 5 Illustration of Magnetic Resonance Wireless Power Technique 

 

Source: Respective companies, compiled by MIC, April 2014 

 
 
 
 

Figure 6 Example of Magnetic Resonance Wireless Power: WiT 2000 
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Source: WiTricity, compiled by MIC, April 2014 

 
 

1.3 Ra dio  Fre que nc y 
 
 
 

Figure 7 Illustration of Radio Frequency Wireless Power Technique 

 
 

Source: MIC, April 2014 
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Figure 8 Example of Radio Frequency Wireless Power (1): TX91501 

     
 

Source: Powercast, compiled by MIC, April 2014 

 
Figure 9 Example of Radio Frequency Wireless Power (2): NEST 

  

Source: Humavox, compiled by MIC, April 2014 
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Table 1 Pros and Cons of Various Wireless Power Transfer Technologies 

 Advantages Disadvantages 

Magnetic 
Induction 

•  •  

Magnetic 
Resonance 

•  •  

Radio 
Frequency 

•  •  

Source: Respective companies, compiled by MIC, April 2014 

 

2. Pa te nt Mining  of Wire le ss Powe r Te c hnolog ie s 

2.1 Pa te nt Se a rc h Proc e dure  
MIC surveyed and analyzed the patent portfolios 
related to wireless power technologies, aiming to 
profile the current key players' patent deployment in 
the industry and provide an insight into the impact on 
the industry's development in the future. 
 

2.1.1 Se le c ting  a  Pa te nt Da ta ba se  
This research is based on the search results obtained 
from the USPTO (United States Patent and Trademark 
Office) database. 
 

2.1.2 Ide ntifying  Se a rc h Ke ywords 
Major keywords related to wireless power 
technologies were identified through reviewing 
publicly available data from research papers, news 
reports, key vendors' information, patent litigation 
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cases, keyword search, patent classification, and 
technical blog articles. 
 
MIC uses IPC codes, USPTO codes, and keywords as 
major searching criteria in the mining process, 
including H01F, H01J, H04B, 455/572, 455/573, 
"wireless power", "radio frequency", "inductive", and 
so on. In addition, other columns such as Claim, 
Abstract, and Description are also used for keyword 
search. 
 

2.1.3 Da ta  Se le c tion 
Based on the preliminary results of patent search, MIC 
conducted relevant researches and necessary 
adjustments. A total of 539 patents related to wireless 
power were selected for data analysis. 
 

2.1.4 Da ta  Ana lysis 
Leveraging data mining techniques, MIC analyzed and 
cross-examined the 539 patents in different sectors, 
fields, and technology types. Besides, MIC also 
conducted thorough analysis on patent holders' 
relative R&D intensity and technology independence. 
 
Text mining techniques were then used to analyze the 
technologies covered by the 539 patents in order to 
gain a full picture of the key technologies. 
In addition, for each patent, MIC surveyed its number 
of citations and patent families. The ten top-ranking 
patents in terms of citation and family numbers are 
marked as important patents in the field. For each of 
the ten patents, Patent Originality Index and Patent 
Generality Index are calculated as a measurement to 
evaluate its potential value and impact on the industry. 
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Figure 10 Patent Search Flow for Wireless Power Technologies  

 

 
                                        

Source: MIC, April 2014 

 
 

Table 2 Criteria for Patent Mining 

Number Criteria 
Number of 

Patents Found 

1   

2   

3   

4   

5   

6   

7   

8   

9   

10   

11   

12   

13   

14   

15   

16   

17   

18   

19   

20   
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Source: MIC, April 2014 

 

 

2.2 Re sults of Pa te nt Mining  

2.2.1 Te xt Mining  
 
 
 

Table 3 Key Technology Types Identified By Text Mining 

Ranking Technology Patents Ranking Technology Patents 

1   15   

2   16   

3   17   

4   18   

5   19   

6   20   

7   21   

8   22   

9   23   

10   24   

11   25   

12   26   

13   27   

14   28   

Source: Respective companies, compiled by MIC, April 2014 

 

2.2.2 Da ta  Mining  
 
 
 

Figure 11 Wireless Power Patents by Sector Share    

 

Source: MIC, April 2014 
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Figure 12 Wireless Power Patents by Field Share    

 

Source: MIC, April 2014 

 
 

2.2.3 Re la tive  R&D Stre ng th 
 
 
 

Table 4 
R&D Strength of the Top 30 Assignees in the Field of Wireless 
Power Technologies 

Assignee 
Number 

of Patents 
Citations 

Self- 
Citations 

Inventors Nationality 
Ave. 

Patent 
Age 

Year(s) since 
the First 

Patent was 
Filed 

Ranking 

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

Source: MIC, April 2014 

 

2.2.4 Te c hnology Inde pe nde nc e  
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Table 5 
Technology Independence of the Top 30 Assignees in the Field of 
Wireless Power Technologies 

Assignee 
Number 

of 
Patents 

Number 
of Self- 
Citation 

Number 
of Citation 

Total 
Number 

of 
Citation 

Citation 
Received 

Per- 
patent 

Citation 
Ratio 

Degree of 
Technology 

Independence 

Degree of 
Technology 
Dependence 

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

         

Source: MIC, April 2014 

 

2.3 Re sults of Pa te nt Inde x Ana lysis 
 
 
 

Table 6 Top 10 Patents Related to Wireless Power 

No. 
US Patent 
Number 

Title Assignee 

1    

2    
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3    

4    

5    

6    

7    

8    

9    

10    

Source: MIC, April 2014 

 
 
 
 
 

Table 7 
Matrix Analysis of 10 Most Important Patents Related to Wireless 
Power Technology 

No. 

US Patent 

Number 

Sector 

Patent 
Originality 

Index 

Patent 
Generality 

Index Filing Date Issue Date Assignee 

E
le

ctrica
l 

E
n

g
in

e
erin

g
 

E
le

ctrica
l M

ach
in

ery
, 

A
p

p
a

ra
tu

s, E
n

erg
y

 

B
a

sic C
o

m
m

u
n

ica
tio

n
 

P
ro

ce
sse

s 

1         

2         

3         

4         

5         

6         

7         

8         

9         

10         

Source: MIC, April 2014 

 
 

3. Tra c king  a nd Obse rving  Hig hlig hts  
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3.1 Applic a tion Aspe c t 
 
 
 

Figure 13 Wireless Power Transfer Application Markets 

                                   
 
                                    

Source: MIC, April 2014 

 
 

3.2 Industry Aspe c t 
 
 
 
 
 
 

Table 8 
Major Vendors and Industry Standard Organizations in the 
Wireless Power Industry 

 Magnetic Induction Magnetic Resonance Radio Frequency 

Standard 
Organization 

 
 

 
 

International 
Standard 
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Table 8 
Major Vendors and Industry Standard Organizations in the 
Wireless Power Industry 

 Magnetic Induction Magnetic Resonance Radio Frequency 

Vendors 

   

Source: Respective companies, compiled by MIC, April 2014 

 
 

Table 9 Major Vendors in the Wireless Power Industry 

Company Main Business Website 

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

Source: Respective companies, compiled by MIC, April 2014 

 
 

3.3 Pa te nt Aspe c t 
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Table 10 Taiwanese Vendors' Wireless Power Patents in USPTO 

 US Patent No. Patent Title Assignee 

1    

2    

3    

4    

5    

6    

7    

8    

9    

10    

11    

12    

Source: Respective companies, compiled by MIC, April 2014 
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Realtek Semiconductor   

Rohm   

Samsung   

Semiconductor Energy 
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SONY   
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Texas Instruments   

The Invention Science 
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USPTO  United States Patent and Trademark Office 
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