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Exhibit G-3 

 

Invalidity of U.S. Patent No. 9,083,204 in view of US 2009/0174263  (“’263 Baarman”) 

 

As described in detail below, ’263 Baarman anticipates and/or renders obvious claims 1-6, and 8 (the “Asserted Claims”) of U.S. Patent 

No. 9,083,204 (“the ’204 Patent”) under 35 U.S.C. §102 and/or §103, either alone or in combination with other prior art references, 

and/or in combination with the knowledge of a person of ordinary skill.  This invalidity claim chart is based on Defendant Anker’s 

present understanding of the Asserted Claims and Plaintiff Powermat Technologies Ltd. (“Powermat”) apparent construction of the 

Asserted Claims in its Preliminary Infringement Contentions (“Infringement Contentions”).  

 

’263 Baarman was originally filed on September 14, 2007, and published on April 4, 2008, and thus is available as prior art at least 

under pre-AIA 35 USC §§ 102 and/or 103. In addition, the following secondary references (collectively the “Secondary Refs”) are 

available as prior art under at least pre-AIA 35 USC §§ 102 and/or 103. U.S. Patent No. 2007/0236169 (“’169 Purdy”) was filed on June 

14, 2007, and thus is also available as prior art under at least pre-AIA 35 USC §§ 102 and/or 103. U.S. Patent No. 7,106,078 (“’078 

Frank”) was issued September 12, 2006, and thus is also available as prior art under at least pre-AIA 35 USC §§ 102 and/or 103. Digital 

Systems, Principles and Applications, 10th Edition (“Tocci”) was published as of January 1, 2006, and this is also available as prior art 

under at least pre-AIA 35 USC §§ 102 and/or 103. 

 

The following invalidity chart includes references to the structure, function, operation, and/or features of the technology described in 

’263 Baarman and/or Secondary Refs. The cited portions of ’263 Baarman and/or the Secondary Refs are merely illustrative, and 

Anker reserves the right to rely on alternative or additional evidence, including uncited portions of ’263 Baarman and/or the Secondary 

Refs. Where the chart below states that ’263 Baarman and/or the Secondary Refs “describes” or “provides for” a limitation, such 

disclosure may be express, inherent, or implicit. To the extent it is found ’263 Baarman and/or the Secondary Refs does not expressly 

disclose certain limitations in the asserted claim, such limitations are inherent. Anker reserves the right to present direct evidence of the 

structure, function, operation, and/or features of the technology described in ’263 Baarman and/or the Secondary Refs (including 

product samples, source code, and/or witness testimony) and/or its prior art status, and to present alternative or additional documents 

concerning the same as evidence that the technology described in ’263 Baarman and/or the Secondary Refs anticipates and/or renders 

obvious the Asserted Claims of the ’204 Patent. 

 

Although Defendant notes that there is no longer a rigid requirement regarding motivation to combine under KSR Int’l Co. v. Teleflex 

Inc., Defendant provides the following statements regarding motivation to combine out of an overabundance of caution. 550 U.S. 398, 

127 S.Ct. 1727, 1742 (2007). Multiple teachings, suggestions, and/or reasons to modify any of the references and/or to combine any two 

or more of the references in Exhibits 343-A through 343-G come from many sources, including the prior art (specific and as a whole), 
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common knowledge, common sense, predictability, expectations, industry trends, design incentives or need, market demand or pressure, 

market forces, obvious to try, the nature of the problem faced, and/or knowledge possessed by one of ordinary skill. In addition, it would 

have been obvious to try combining the prior art references identified above because there were only a finite number of predictable 

solutions and/or because known work in one field or endeavor prompted variations based on predictable design incentives and/or market 

forces either in the same field or a different one. The combination of prior art references identified in these contentions would have been 

obvious because the combination represents the known potential options with a reasonable expectation of success. Additionally, one of 

ordinary skill in the art would have been motivated to create combinations identified in these contentions using: known methods to yield 

predictable results; known techniques in the same way; a simple substitution of one known, equivalent element for another to obtain 

predictable results; and/or teaching, suggestion, or motivation in the prior art generally. Also, market forces in the industry, and the 

desire to improve features and performance, would motivate the addition of features to systems as they become available, become less 

expensive, become more commonly used, provide better performance, reduce costs, size or weight, or predictably achieve other clearly 

desirable results. 

 

This chart is subject to all reservations, objections, and disclaimers in Anker’s Invalidity Contentions and any amendment, supplement, 

or modification thereof, which are incorporated herein by reference in their entirety. This chart may apply claim constructions that 

Powermat appears to use for its infringement theories with which Anker disagrees, and nothing stated herein shall be treated as an 

admission or suggestion that Anker agrees with Powermat regarding the scope of the Asserted Claims, Powermat’s apparent claim 

constructions, or the accuracy of any particular claim construction.  Anker reserves all rights to challenge any of the claim terms herein 

under 35 U.S.C. § 112, including by arguing that they are indefinite, are not supported by the written description, and/or are not enabled. 

Anker further reserves all rights to amend this invalidity claim chart without leave of court pursuant to the Court’s Scheduling Order, 

or upon a showing of good cause. 
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Claim Limitation  

Claim 1 

[1.pre] 

An inductive power 

transfer system 

comprising 

’263 Baarman discloses an inductive power transfer system. For example:  

 

“An inductive power supply that maintains resonance and adjusts duty cycle based on feedback 

from a secondary circuit. A controller, driver circuit and switching circuit cooperate to generate 

an AC signal at a selected operating frequency and duty cycle. The AC signal is applied to the tank 

circuit to create an inductive field for powering the secondary. The secondary communicates 

feedback about the received power back to the primary controller. The power transfer efficiency 

may be optimized by maintaining the operating frequency substantially at resonance, and the 

amount of power transferred may be controlled by adjusting the duty cycle.” ’263 Baarman at 

Abstract.  

“An inductive power supply or primary circuit in accordance with an embodiment of the present 

invention is shown in FIG. 1, and generally designated 100. The primary circuit 100 includes 

a primary controller 110, a driver circuit 111 including a pair of drivers 112, 114, a switching 

circuit 115 including a pair of switches 116, 118, a tank circuit 120 a primary sensor 122 and an 

optional wireless receiver 124. The primary controller 110, driver circuit 111 and the switching 

circuit 115 together generate an AC signal at a selected frequency and selected duty cycle that is 

applied to the tank circuit 120 to create an inductive field for transferring power wirelessly to a 

secondary circuit.” ’263 Baarman at [0019].  

IPR2024-00995
Powermat Ex. 2004

Page 3 of 104



Powermat Technologies Ltd. v Anker Innovations Ltd. – Case No. 5:23-cv-00052 (E.D. of Texas) 

4 

 
’263 Baarman at Fig. 1.  
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’263 Baarman at Fig. 2.  

“The present invention is suitable for use with a wide variety of inductive power supplies. As used 

herein, the term “inductive power supply” is intended to broadly include any inductive power 
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supply capable of providing power wirelessly. The present invention is also suitable for use with 

“adaptive inductive power supplies.”” ’263 Baarman at [0021].  

 

 

 

To the extent ’263 Baarman does not disclose any elements of this claim limitation, it would have 

been obvious to a person having ordinary skill in the art to combine, with the teachings of the Prior 

Art, those elements, as known to them or as disclosed by other prior art identified in the invalidity 

contentions. 

[1.a] 

at least one inductive 

power outlet 

comprising at least 

one primary 

inductive coil wired 

to a power supply via 

a driver; 

’263 Baarman discloses at least one inductive power outlet comprising at least one primary 

inductive coil wired to a power supply via a driver. For example:  

 

“An inductive power supply that maintains resonance and adjusts duty cycle based on feedback 

from a secondary circuit. A controller, driver circuit and switching circuit cooperate to generate 

an AC signal at a selected operating frequency and duty cycle. The AC signal is applied to the tank 

circuit to create an inductive field for powering the secondary. The secondary communicates 

feedback about the received power back to the primary controller. The power transfer efficiency 

may be optimized by maintaining the operating frequency substantially at resonance, and the 

amount of power transferred may be controlled by adjusting the duty cycle.” ’263 Baarman at 

Abstract.  

“An inductive power supply or primary circuit in accordance with an embodiment of the present 

invention is shown in FIG. 1, and generally designated 100. The primary circuit 100 includes 

a primary controller 110, a driver circuit 111 including a pair of drivers 112, 114, a switching 

circuit 115 including a pair of switches 116, 118, a tank circuit 120 a primary sensor 122 and an 

optional wireless receiver 124. The primary controller 110, driver circuit 111 and the switching 

circuit 115 together generate an AC signal at a selected frequency and selected duty cycle that is 

applied to the tank circuit 120 to create an inductive field for transferring power wirelessly to a 

secondary circuit.” ’263 Baarman at [0019].  
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’263 Baarman at Fig. 1.  
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’263 Baarman at Fig. 2.  

“The present invention is suitable for use with a wide variety of inductive power supplies. As used 

herein, the term “inductive power supply” is intended to broadly include any inductive power 
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supply capable of providing power wirelessly. The present invention is also suitable for use with 

“adaptive inductive power supplies.”” ’263 Baarman at [0021].  

 

“An inductive power supply that maintains resonance and adjusts duty cycle based on feedback 

from a secondary circuit. A controller, driver circuit and switching circuit cooperate to generate 

an AC signal at a selected operating frequency and duty cycle. The AC signal is applied to the tank 

circuit to create an inductive field for powering the secondary. The secondary communicates 

feedback about the received power back to the primary controller. The power transfer efficiency 

may be optimized by maintaining the operating frequency substantially at resonance, and the 

amount of power transferred may be controlled by adjusting the duty cycle.” ’263 Baarman at 

Abstract.  

“An inductive power supply or primary circuit in accordance with an embodiment of the present 

invention is shown in FIG. 1, and generally designated 100. The primary circuit 100 includes 

a primary controller 110, a driver circuit 111 including a pair of drivers 112, 114, a switching 

circuit 115 including a pair of switches 116, 118, a tank circuit 120 a primary sensor 122 and an 

optional wireless receiver 124. The primary controller 110, driver circuit 111 and the switching 

circuit 115 together generate an AC signal at a selected frequency and selected duty cycle that is 

applied to the tank circuit 120 to create an inductive field for transferring power wirelessly to a 

secondary circuit.” ’263 Baarman at [0019].  
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’263 Baarman at Fig. 1.  
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’263 Baarman at Fig. 2.  

“The present invention is suitable for use with a wide variety of inductive power supplies. As used 

herein, the term “inductive power supply” is intended to broadly include any inductive power 
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supply capable of providing power wirelessly. The present invention is also suitable for use with 

“adaptive inductive power supplies.”” ’263 Baarman at [0021].  

 

To the extent ’263 Baarman does not disclose any elements of this claim limitation, it would 

have been obvious to a person having ordinary skill in the art to combine, with the teachings of 

the Prior Art, those elements, as known to them or as disclosed by other prior art identified in the 

invalidity contentions. 

[1.b] 

said primary 

inductive coil for 

forming an inductive 

couple having a 

characteristic 

resonant frequency 

with at least one 

secondary inductive 

coil wired to an 

electric load,  

’263 Baarman discloses a primary inductive coil for forming an inductive couple having a 

characteristic resonant frequency with at least one secondary inductive coil wired to an electric 

load. For example:  

 

“The present invention provides an inductive power supply that maintains resonance and adjusts 

duty cycle based on feedback from a secondary circuit. ” ’263 Baarman at [0006].  

“In one embodiment, a process for inductively powering a load by maintaining substantial 

resonance and adjusting duty cycle is provided. Initially an operating frequency and duty cycle are 

set to an acceptable value. The initial operating frequency is determined by sweeping a range of 

frequencies and selecting the operating frequency which provided the highest power transfer 

efficiency. The initial duty cycle is set to a relatively low value, such as 20%, to ensure that too 

much power is not delivered to the secondary. Once the initial values have been set, the inductive 

power supply enters a continuous process of adjusting the operating frequency to maintain 

substantial resonance and adjusting the duty cycle depending on whether the amount of power is 

too high or too low or temperature is too high.” ’263 Baarman at [0008]. 

“An inductive power supply or primary circuit in accordance with an embodiment of the present 

invention is shown in FIG. 1, and generally designated 100. The primary circuit 100 includes 

a primary controller 110, a driver circuit 111 including a pair of drivers 112, 114, a switching 

circuit 115 including a pair of switches 116, 118, a tank circuit 120 a primary sensor 122 and an 

optional wireless receiver 124. The primary controller 110, driver circuit 111 and the switching 

circuit 115 together generate an AC signal at a selected frequency and selected duty cycle that is 

applied to the tank circuit 120 to create an inductive field for transferring power wirelessly to a 

secondary circuit.” ’263 Baarman at [0019].  
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’263 Baarman at Fig. 1.  
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’263 Baarman at Fig. 2.  

“In operation, an embodiment of the process for adjusting the duty cycle is shown in FIG. 5, the 

initial operating frequency is set substantially at resonant frequency 504 and the initial duty cycle 
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is set at a relatively low value 506. The primary controller continuously adjusts the operating 

frequency 508 to maintain substantially resonant frequency and continuously determines if the 

amount of power being transferred is too high 510. If too much power is being provided or 

temperatures are above a preset threshold then the duty cycle is decreased 514. If too little power 

is being provided then the duty cycle is increased 512. Various conditions may temporarily or 

permanently reduce or halt the power transfer.” ’263 Baarman at [0020].  
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’263 Baarman at Fig. 5.  
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“In this embodiment, the primary circuit determines and sets the initial operating frequency 504. 

Typically, the goal of setting the initial operating frequency is to set it as close to the resonant 

frequency as possible, which varies depending on many different factors including, among other 

things, the orientation and distance between the primary circuit and secondary circuit. In the 

current embodiment, a simple frequency sweep is used to determine where to set the initial 

operation frequency. Specifically, in this embodiment, the range of valid frequencies is swept and 

the power transfer efficiency at each frequency is noted. The step between frequencies may vary, 

but in the current embodiment, the frequency is swept between 70 k Hz and 250 k Hz at steps of 

100 Hz. Once the entire range of frequencies has been swept, the operating frequency that yielded 

the highest power transfer efficiency is selected as the initial operating frequency. The operating 

frequency that yielded the highest power transfer efficiency indicates that it is the closest frequency 

to resonance” ’263 Baarman at [0041].  

 

To the extent ’263 Baarman does not disclose any elements of this claim limitation, it would 

have been obvious to a person having ordinary skill in the art to combine, with the teachings of 

the Prior Art, those elements, as known to them or as disclosed by other prior art identified in the 

invalidity contentions. 

[1.c] 

said secondary 

inductive coil 

associated with an 

inductive power 

receiver 

’263 Baarman discloses a secondary inductive coil associated with an inductive power receiver. 

For example:  

 

“The present invention provides an inductive power supply that maintains resonance and adjusts 

duty cycle based on feedback from a secondary circuit. ” ’263 Baarman at [0006].  

“In one embodiment, a process for inductively powering a load by maintaining substantial 

resonance and adjusting duty cycle is provided. Initially an operating frequency and duty cycle are 

set to an acceptable value. The initial operating frequency is determined by sweeping a range of 

frequencies and selecting the operating frequency which provided the highest power transfer 

efficiency. The initial duty cycle is set to a relatively low value, such as 20%, to ensure that too 

much power is not delivered to the secondary. Once the initial values have been set, the inductive 

power supply enters a continuous process of adjusting the operating frequency to maintain 

substantial resonance and adjusting the duty cycle depending on whether the amount of power is 

too high or too low or temperature is too high.” ’263 Baarman at [0008]. 
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“An inductive power supply or primary circuit in accordance with an embodiment of the present 

invention is shown in FIG. 1, and generally designated 100. The primary circuit 100 includes 

a primary controller 110, a driver circuit 111 including a pair of drivers 112, 114, a switching 

circuit 115 including a pair of switches 116, 118, a tank circuit 120 a primary sensor 122 and an 

optional wireless receiver 124. The primary controller 110, driver circuit 111 and the switching 

circuit 115 together generate an AC signal at a selected frequency and selected duty cycle that is 

applied to the tank circuit 120 to create an inductive field for transferring power wirelessly to a 

secondary circuit.” ’263 Baarman at [0019].  
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’263 Baarman at Fig. 1.  
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’263 Baarman at Fig. 2.  

“In operation, an embodiment of the process for adjusting the duty cycle is shown in FIG. 5, the 

initial operating frequency is set substantially at resonant frequency 504 and the initial duty cycle 
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is set at a relatively low value 506. The primary controller continuously adjusts the operating 

frequency 508 to maintain substantially resonant frequency and continuously determines if the 

amount of power being transferred is too high 510. If too much power is being provided or 

temperatures are above a preset threshold then the duty cycle is decreased 514. If too little power 

is being provided then the duty cycle is increased 512. Various conditions may temporarily or 

permanently reduce or halt the power transfer.” ’263 Baarman at [0020].  
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’263 Baarman at Fig. 5.  
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“In this embodiment, the primary circuit determines and sets the initial operating frequency 504. 

Typically, the goal of setting the initial operating frequency is to set it as close to the resonant 

frequency as possible, which varies depending on many different factors including, among other 

things, the orientation and distance between the primary circuit and secondary circuit. In the 

current embodiment, a simple frequency sweep is used to determine where to set the initial 

operation frequency. Specifically, in this embodiment, the range of valid frequencies is swept and 

the power transfer efficiency at each frequency is noted. The step between frequencies may vary, 

but in the current embodiment, the frequency is swept between 70 k Hz and 250 k Hz at steps of 

100 Hz. Once the entire range of frequencies has been swept, the operating frequency that yielded 

the highest power transfer efficiency is selected as the initial operating frequency. The operating 

frequency that yielded the highest power transfer efficiency indicates that it is the closest frequency 

to resonance” ’263 Baarman at [0041].  

 

“In one embodiment, a process for inductively powering a load by maintaining substantial 

resonance and adjusting duty cycle is provided. Initially an operating frequency and duty cycle are 

set to an acceptable value. The initial operating frequency is determined by sweeping a range of 

frequencies and selecting the operating frequency which provided the highest power transfer 

efficiency. The initial duty cycle is set to a relatively low value, such as 20%, to ensure that too 

much power is not delivered to the secondary. Once the initial values have been set, the inductive 

power supply enters a continuous process of adjusting the operating frequency to maintain 

substantial resonance and adjusting the duty cycle depending on whether the amount of power is 

too high or too low or temperature is too high.” ’263 Baarman at [0008]. 

“In operation, an embodiment of the process for adjusting the duty cycle is shown in FIG. 5, the 

initial operating frequency is set substantially at resonant frequency 504 and the initial duty cycle 

is set at a relatively low value 506. The primary controller continuously adjusts the operating 

frequency 508 to maintain substantially resonant frequency and continuously determines if the 

amount of power being transferred is too high 510. If too much power is being provided or 

temperatures are above a preset threshold then the duty cycle is decreased 514. If too little power 

is being provided then the duty cycle is increased 512. Various conditions may temporarily or 

permanently reduce or halt the power transfer.” ’263 Baarman at [0020].  
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’263 Baarman at Fig. 5.  
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“A secondary circuit in accordance with an embodiment of the present invention is shown in FIG. 

2, and generally designated 200. The secondary circuit 200 may include a secondary 210, 

a rectifier 212, a switch 214, a load 216, a current sensor 218 or voltage sensor 220, a secondary 

controller 222, a signal resistor 224 for communicating using reflected impedance and an 

optional wireless transmitter 226.” ’263 Baarman at [0019]. 

“The switching circuit 318 includes two switches. In the current embodiment, the switches are 

implemented as MOS field effect transistors. In alternative embodiments, other circuit components 

may be used to implement the switching circuit. Additionally, depending on power requirements 

MOSFETs with different characteristics may be implemented during manufacture. In some 

embodiments, multiple sets of switches may be provided on the circuit board, allowing one set of 

switches to be soldered at the time of manufacture based on the particular power requirements of 

that application.” ’263 Baarman at [0026].  

“In one embodiment, the switching circuit 115 includes two separate switches 116, 118 that are 

switched on at the same frequency, but out of phase with each other. FIG. 8 illustrates the timing 

for one embodiment of such a switching circuit. In FIG. 8, both switches have the same duty cycle, 

but are shifted in time from each other by half of the period of the switching waveform. In 

alternative embodiments, each switch may have a different duty cycle and they the switches may 

be shifted in time a different amount from each other. That is, half period separation and similar 

duty cycle are desirable, but unnecessary, for the switches because it may result in increased power 

transfer efficiency from the inductive power supply to the remote device.” ’263 Baarman at [0027].  

“In this embodiment, the primary circuit determines and sets the initial operating frequency 504. 

Typically, the goal of setting the initial operating frequency is to set it as close to the resonant 

frequency as possible, which varies depending on many different factors including, among other 

things, the orientation and distance between the primary circuit and secondary circuit. In the 

current embodiment, a simple frequency sweep is used to determine where to set the initial 

operation frequency. Specifically, in this embodiment, the range of valid frequencies is swept and 

the power transfer efficiency at each frequency is noted. The step between frequencies may vary, 

but in the current embodiment, the frequency is swept between 70 k Hz and 250 k Hz at steps of 

100 Hz. Once the entire range of frequencies has been swept, the operating frequency that yielded 

the highest power transfer efficiency is selected as the initial operating frequency. The operating 

frequency that yielded the highest power transfer efficiency indicates that it is the closest frequency 

to resonance” ’263 Baarman at [0041].  
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To the extent ’263 Baarman does not disclose any elements of this claim limitation, it would 

have been obvious to a person having ordinary skill in the art to combine, with the teachings of 

the Prior Art, those elements, as known to them or as disclosed by other prior art identified in the 

invalidity contentions. 

[1.d] 

wherein said driver is 

configured to provide 

a driving voltage 

across said primary 

inductive coil, 

’263 Baarman discloses the driver being configured to provide a driving voltage across said 

primary inductive coil. For example:  

 

“In one embodiment, a process for inductively powering a load by maintaining substantial 

resonance and adjusting duty cycle is provided. Initially an operating frequency and duty cycle are 

set to an acceptable value. The initial operating frequency is determined by sweeping a range of 

frequencies and selecting the operating frequency which provided the highest power transfer 

efficiency. The initial duty cycle is set to a relatively low value, such as 20%, to ensure that too 

much power is not delivered to the secondary. Once the initial values have been set, the inductive 

power supply enters a continuous process of adjusting the operating frequency to maintain 

substantial resonance and adjusting the duty cycle depending on whether the amount of power is 

too high or too low or temperature is too high.” ’263 Baarman at [0008]. 

“In operation, an embodiment of the process for adjusting the duty cycle is shown in FIG. 5, the 

initial operating frequency is set substantially at resonant frequency 504 and the initial duty cycle 

is set at a relatively low value 506. The primary controller continuously adjusts the operating 

frequency 508 to maintain substantially resonant frequency and continuously determines if the 

amount of power being transferred is too high 510. If too much power is being provided or 

temperatures are above a preset threshold then the duty cycle is decreased 514. If too little power 

is being provided then the duty cycle is increased 512. Various conditions may temporarily or 

permanently reduce or halt the power transfer.” ’263 Baarman at [0020].  
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’263 Baarman at Fig. 5.  
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“A secondary circuit in accordance with an embodiment of the present invention is shown in FIG. 

2, and generally designated 200. The secondary circuit 200 may include a secondary 210, 

a rectifier 212, a switch 214, a load 216, a current sensor 218 or voltage sensor 220, a secondary 

controller 222, a signal resistor 224 for communicating using reflected impedance and an 

optional wireless transmitter 226.” ’263 Baarman at [0019]. 

“The switching circuit 318 includes two switches. In the current embodiment, the switches are 

implemented as MOS field effect transistors. In alternative embodiments, other circuit components 

may be used to implement the switching circuit. Additionally, depending on power requirements 

MOSFETs with different characteristics may be implemented during manufacture. In some 

embodiments, multiple sets of switches may be provided on the circuit board, allowing one set of 

switches to be soldered at the time of manufacture based on the particular power requirements of 

that application.” ’263 Baarman at [0026].  

“In one embodiment, the switching circuit 115 includes two separate switches 116, 118 that are 

switched on at the same frequency, but out of phase with each other. FIG. 8 illustrates the timing 

for one embodiment of such a switching circuit. In FIG. 8, both switches have the same duty cycle, 

but are shifted in time from each other by half of the period of the switching waveform. In 

alternative embodiments, each switch may have a different duty cycle and they the switches may 

be shifted in time a different amount from each other. That is, half period separation and similar 

duty cycle are desirable, but unnecessary, for the switches because it may result in increased power 

transfer efficiency from the inductive power supply to the remote device.” ’263 Baarman at [0027].  

“In this embodiment, the primary circuit determines and sets the initial operating frequency 504. 

Typically, the goal of setting the initial operating frequency is to set it as close to the resonant 

frequency as possible, which varies depending on many different factors including, among other 

things, the orientation and distance between the primary circuit and secondary circuit. In the 

current embodiment, a simple frequency sweep is used to determine where to set the initial 

operation frequency. Specifically, in this embodiment, the range of valid frequencies is swept and 

the power transfer efficiency at each frequency is noted. The step between frequencies may vary, 

but in the current embodiment, the frequency is swept between 70 k Hz and 250 k Hz at steps of 

100 Hz. Once the entire range of frequencies has been swept, the operating frequency that yielded 

the highest power transfer efficiency is selected as the initial operating frequency. The operating 

frequency that yielded the highest power transfer efficiency indicates that it is the closest frequency 

to resonance” ’263 Baarman at [0041].  
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“In one embodiment, the inductive power supply includes a primary controller, a driver circuit, a 

switching circuit, and a tank circuit. The controller, driver circuit and switching circuit cooperate 

to generate an AC signal at a selected operating frequency and duty cycle. The AC signal is applied 

to the tank circuit to create an inductive field for powering the secondary. The secondary 

communicates feedback about the received power back to the primary controller. The power 

transfer efficiency may be optimized by maintaining the operating frequency substantially at 

resonance, and the amount of power transferred may be controlled by adjusting the duty cycle.” 

’263 Baarman at [0006]. 

“In one embodiment, the secondary circuit includes a secondary, a rectifier, a switch, a load, a 

sensor, a secondary controller, and a communication means. A voltage and/or current sensor 

detects characteristics about the power which are transmitted back to the primary controller using 

the communication means. Optionally, over-voltage and over-current protection may be provided. 

If a fault condition is detected the load is disconnected using the switch.” ’263 Baarman at [0007].  

“In one embodiment, a process for inductively powering a load by maintaining substantial 

resonance and adjusting duty cycle is provided. Initially an operating frequency and duty cycle are 

set to an acceptable value. The initial operating frequency is determined by sweeping a range of 

frequencies and selecting the operating frequency which provided the highest power transfer 

efficiency. The initial duty cycle is set to a relatively low value, such as 20%, to ensure that too 

much power is not delivered to the secondary. Once the initial values have been set, the inductive 

power supply enters a continuous process of adjusting the operating frequency to maintain 

substantial resonance and adjusting the duty cycle depending on whether the amount of power is 

too high or too low or temperature is too high.” ’263 Baarman at [0008]. 

“An inductive power supply or primary circuit in accordance with an embodiment of the present 

invention is shown in FIG. 1, and generally designated 100. The primary circuit 100 includes 

a primary controller 110, a driver circuit 111 including a pair of drivers 112, 114, a switching 

circuit 115 including a pair of switches 116, 118, a tank circuit 120 a primary sensor 122 and an 

optional wireless receiver 124. The primary controller 110, driver circuit 111 and the switching 

circuit 115 together generate an AC signal at a selected frequency and selected duty cycle that is 

applied to the tank circuit 120 to create an inductive field for transferring power wirelessly to a 

secondary circuit.” ’263 Baarman at [0019].  
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’263 Baarman at Fig. 1.  
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’263 Baarman at Fig. 2.  

“In the illustrated embodiment, the adaptive inductive power supply 300 generally includes 

a primary controller 310, a low voltage power supply 312, memory 314, a driver circuit 316, a 
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switching circuit 318 a tank circuit 320, a current sensor 322, a filter 324 and optionally a wireless 

receiver 326. In operation, the primary controller 310, driver circuit 316 and switching 

circuit 318 apply power to the tank circuit 320 to generate a source of electromagnetic inductive 

power at a selected frequency and a selected duty cycle.” ’263 Baarman at [0022].  

“In one embodiment, the switching circuit 115 includes two separate switches 116, 118 that are 

switched on at the same frequency, but out of phase with each other. FIG. 8 illustrates the timing 

for one embodiment of such a switching circuit. In FIG. 8, both switches have the same duty cycle, 

but are shifted in time from each other by half of the period of the switching waveform. In 

alternative embodiments, each switch may have a different duty cycle and they the switches may 

be shifted in time a different amount from each other. That is, half period separation and similar 

duty cycle are desirable, but unnecessary, for the switches because it may result in increased power 

transfer efficiency from the inductive power supply to the remote device.” ’263 Baarman at [0027].  

“By sensing the voltage and/or current in the secondary circuit and knowing the voltage and/or 

current provided by the primary circuit, the primary controller can calculate the power transfer 

efficiency. By sweeping a range of operating frequencies, noting the power transfer efficiency at 

each frequency, the operating frequency closest to resonance can be determined—it corresponds 

with the operating frequency that yields the best power transfer efficiency. In addition, the voltage 

and current sensors 418, 422 can be used in conjunction with a protection algorithm in 

the secondary controller 428 to disconnect the load 424 if a fault condition is detected.” ’263 

Baarman at [0035]. 

 

“The current sensor 418 detects the amount of current in the received power and provides that 

information to the secondary controller 428. The voltage sensor 422 detects the amount of voltage 

in the received power and provides that information to the secondary controller 428.” ’263 

Baarman at [0035]. 

 

“Use of a wireless transmitter or transceiver was previously described in U.S. Patent Application 

Publication US 2004/130915A1 to Baarman, which is entitled “Adapted Inductive Power Supply 

with Communication” that was previously incorporated by reference. Specifically, the use of 

WIFI, infrared, blue tooth, cellular or RFID were previously discussed as ways to wirelessly 

transmit data from a remote device to an inductive power supply. Further, communication using 

the induction coils and a power line communication protocol was discussed. Any of these methods 
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of transmitting data could be implemented in the present invention in order to transfer the desired 

data from the secondary to the primary.” ’263 Baarman at [0039].  

 

“In the current embodiment, the operating frequency is adjusted with each iteration, however, in 

alternative embodiments, the operating frequency may be adjusted less frequently or only when 

an event triggers that it should be adjusted. For example, if a motion detector on the secondary 

indicates movement or a change in orientation of the secondary. Or, for example, if there is a sharp 

decrease or increase in the amount of power provided to the secondary.” ’263 Baarman at [0045]. 

  

“This process continues as desired or until the power supply is turned off, the secondary is 

removed, or in the case of charging a battery, when the battery is fully charged.” ’263 Baarman at 

[0049]. 

 

To the extent ’263 Baarman does not disclose any elements of this claim limitation, it would 

have been obvious to a person having ordinary skill in the art to combine, with the teachings of 

the Prior Art, those elements, as known to them or as disclosed by other prior art identified in the 

invalidity contentions. 

[1.e] 

said driving voltage 

oscillating at a non-

resonant 

transmission 

frequency 

substantially 

different from said 

characteristic 

resonant frequency 

of said inductive 

couple,  

’263 Baarman discloses driving voltage oscillating at a non-resonant transmission frequency 

substantially different from said characteristic resonant frequency of said inductive couple. For 

example:  

 

“In one embodiment, a process for inductively powering a load by maintaining substantial 

resonance and adjusting duty cycle is provided. Initially an operating frequency and duty cycle are 

set to an acceptable value. The initial operating frequency is determined by sweeping a range of 

frequencies and selecting the operating frequency which provided the highest power transfer 

efficiency. The initial duty cycle is set to a relatively low value, such as 20%, to ensure that too 

much power is not delivered to the secondary. Once the initial values have been set, the inductive 

power supply enters a continuous process of adjusting the operating frequency to maintain 

substantial resonance and adjusting the duty cycle depending on whether the amount of power is 

too high or too low or temperature is too high.” ’263 Baarman at [0008]. 

“In operation, an embodiment of the process for adjusting the duty cycle is shown in FIG. 5, the 

initial operating frequency is set substantially at resonant frequency 504 and the initial duty cycle 
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is set at a relatively low value 506. The primary controller continuously adjusts the operating 

frequency 508 to maintain substantially resonant frequency and continuously determines if the 

amount of power being transferred is too high 510. If too much power is being provided or 

temperatures are above a preset threshold then the duty cycle is decreased 514. If too little power 

is being provided then the duty cycle is increased 512. Various conditions may temporarily or 

permanently reduce or halt the power transfer.” ’263 Baarman at [0020].  
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’263 Baarman at Fig. 5.  
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“By sensing the voltage and/or current in the secondary circuit and knowing the voltage and/or 

current provided by the primary circuit, the primary controller can calculate the power transfer 

efficiency. By sweeping a range of operating frequencies, noting the power transfer efficiency at 

each frequency, the operating frequency closest to resonance can be determined—it corresponds 

with the operating frequency that yields the best power transfer efficiency. In addition, the voltage 

and current sensors 418, 422 can be used in conjunction with a protection algorithm in 

the secondary controller 428 to disconnect the load 424 if a fault condition is detected.” ’263 

Baarman at [0035]. 

“In this embodiment, the primary circuit determines and sets the initial operating frequency 504. 

Typically, the goal of setting the initial operating frequency is to set it as close to the resonant 

frequency as possible, which varies depending on many different factors including, among other 

things, the orientation and distance between the primary circuit and secondary circuit. In the 

current embodiment, a simple frequency sweep is used to determine where to set the initial 

operation frequency. Specifically, in this embodiment, the range of valid frequencies is swept and 

the power transfer efficiency at each frequency is noted. The step between frequencies may vary, 

but in the current embodiment, the frequency is swept between 70 k Hz and 250 k Hz at steps of 

100 Hz. Once the entire range of frequencies has been swept, the operating frequency that yielded 

the highest power transfer efficiency is selected as the initial operating frequency. The operating 

frequency that yielded the highest power transfer efficiency indicates that it is the closest frequency 

to resonance” ’263 Baarman at [0041].  

“The adjust operating frequency step 508 is a multi-step process which ensures that the operating 

frequency is being maintained substantially at resonance. FIG. 6 describes one embodiment of this 

process in more detail. In the described embodiment, the operating frequency is increased by a 

pre-selected amount, referred to as a step up. The adjustment is allowed to propagate through the 

system and the power efficiency is checked 604. If the power efficiency increased then the system 

was not substantially at resonance and the operating frequency is stepped up again. This process 

continues until the power efficiency either decreases or stays the same. Once that occurs, the 

operating frequency is stepped down 608. The power efficiency is checked 608. If the power 

efficiency increases then the operating frequency is stepped down again, until the power efficiency 

stays the same or decreases. The final step is to step up the operating frequency 610 to get back to 

the operating frequency with the peak power efficiency. This is merely one embodiment of a 

process to maintain the operating frequency substantially at resonance. Any other process could 

be used to maintain the operating frequency substantially at resonance.” ’263 Baarman at [0043]. 
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“One reason that the operating frequency is stepped up and stepped down can be explained by 

looking at an exemplary graph of operating frequency vs. power efficiency, shown in FIG. 7. As 

can be seen, there are several peaks of power efficiency over the range of operating frequencies 

shown. The initial sweep of frequencies sets the operating frequency to the resonant frequency, 

i.e. the highest peak on FIG. 7. Each time the adjustment comes, although the operating frequency 

has not changed, the power efficiency values may have changed as a result in any number of 

factors, most notably movement of the secondary. Typically, the change in the graph is merely a 

slight shift, meaning that the optimum operating frequency may be a few steps in either direction. 

This is why the current embodiment steps up and steps down. If the first step up leads to a decrease 

in power efficiency transfer, the process immediately steps down until. If stepping down also leads 

to a decrease in power efficiency transfer then it is evident that no adjustment is necessary and the 

operating frequency was already at resonant frequency. In an alternative embodiment an analog 

circuit could be used to directly determine how far off resonance the system is, causing the 

controller to react directly to the proper frequency. A phase comparator is one such circuit.” ’263 

Baarman at [0044].  

 
’263 Baarman at Fig. 7.  

 

To the extent ’263 Baarman does not disclose any elements of this claim limitation, it would 

have been obvious to a person having ordinary skill in the art to combine, with the teachings of 
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the Prior Art, those elements, as known to them or as disclosed by other prior art identified in the 

invalidity contentions. 

[1.f] 

wherein said 

inductive power 

outlet further 

comprises a signal 

detector adapted to 

detect a first signal 

and a second signal, 

and said driver is 

configured to:  

’263 Baarman discloses the inductive power outlet further comprising a signal detector adapted to 

detect a first signal and a second signal. For example:  

 

“In one embodiment, the inductive power supply includes a primary controller, a driver circuit, a 

switching circuit, and a tank circuit. The controller, driver circuit and switching circuit cooperate 

to generate an AC signal at a selected operating frequency and duty cycle. The AC signal is applied 

to the tank circuit to create an inductive field for powering the secondary. The secondary 

communicates feedback about the received power back to the primary controller. The power 

transfer efficiency may be optimized by maintaining the operating frequency substantially at 

resonance, and the amount of power transferred may be controlled by adjusting the duty cycle.” 

’263 Baarman at [0006]. 

“In one embodiment, the secondary circuit includes a secondary, a rectifier, a switch, a load, a 

sensor, a secondary controller, and a communication means. A voltage and/or current sensor 

detects characteristics about the power which are transmitted back to the primary controller using 

the communication means. Optionally, over-voltage and over-current protection may be provided. 

If a fault condition is detected the load is disconnected using the switch.” ’263 Baarman at [0007].  

“In one embodiment, a process for inductively powering a load by maintaining substantial 

resonance and adjusting duty cycle is provided. Initially an operating frequency and duty cycle are 

set to an acceptable value. The initial operating frequency is determined by sweeping a range of 

frequencies and selecting the operating frequency which provided the highest power transfer 

efficiency. The initial duty cycle is set to a relatively low value, such as 20%, to ensure that too 

much power is not delivered to the secondary. Once the initial values have been set, the inductive 

power supply enters a continuous process of adjusting the operating frequency to maintain 

substantial resonance and adjusting the duty cycle depending on whether the amount of power is 

too high or too low or temperature is too high.” ’263 Baarman at [0008]. 

“An inductive power supply or primary circuit in accordance with an embodiment of the present 

invention is shown in FIG. 1, and generally designated 100. The primary circuit 100 includes 

a primary controller 110, a driver circuit 111 including a pair of drivers 112, 114, a switching 

circuit 115 including a pair of switches 116, 118, a tank circuit 120 a primary sensor 122 and an 

optional wireless receiver 124. The primary controller 110, driver circuit 111 and the switching 
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circuit 115 together generate an AC signal at a selected frequency and selected duty cycle that is 

applied to the tank circuit 120 to create an inductive field for transferring power wirelessly to a 

secondary circuit.” ’263 Baarman at [0019].  

 
’263 Baarman at Fig. 1.  
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’263 Baarman at Fig. 2.  

“In the illustrated embodiment, the adaptive inductive power supply 300 generally includes 

a primary controller 310, a low voltage power supply 312, memory 314, a driver circuit 316, a 

IPR2024-00995
Powermat Ex. 2004

Page 40 of 104



Powermat Technologies Ltd. v Anker Innovations Ltd. – Case No. 5:23-cv-00052 (E.D. of Texas) 

41 

switching circuit 318 a tank circuit 320, a current sensor 322, a filter 324 and optionally a wireless 

receiver 326. In operation, the primary controller 310, driver circuit 316 and switching 

circuit 318 apply power to the tank circuit 320 to generate a source of electromagnetic inductive 

power at a selected frequency and a selected duty cycle.” ’263 Baarman at [0022].  

“In one embodiment, the switching circuit 115 includes two separate switches 116, 118 that are 

switched on at the same frequency, but out of phase with each other. FIG. 8 illustrates the timing 

for one embodiment of such a switching circuit. In FIG. 8, both switches have the same duty cycle, 

but are shifted in time from each other by half of the period of the switching waveform. In 

alternative embodiments, each switch may have a different duty cycle and they the switches may 

be shifted in time a different amount from each other. That is, half period separation and similar 

duty cycle are desirable, but unnecessary, for the switches because it may result in increased power 

transfer efficiency from the inductive power supply to the remote device.” ’263 Baarman at [0027].  

“By sensing the voltage and/or current in the secondary circuit and knowing the voltage and/or 

current provided by the primary circuit, the primary controller can calculate the power transfer 

efficiency. By sweeping a range of operating frequencies, noting the power transfer efficiency at 

each frequency, the operating frequency closest to resonance can be determined—it corresponds 

with the operating frequency that yields the best power transfer efficiency. In addition, the voltage 

and current sensors 418, 422 can be used in conjunction with a protection algorithm in 

the secondary controller 428 to disconnect the load 424 if a fault condition is detected.” ’263 

Baarman at [0035]. 

 

“The current sensor 418 detects the amount of current in the received power and provides that 

information to the secondary controller 428. The voltage sensor 422 detects the amount of voltage 

in the received power and provides that information to the secondary controller 428.” ’263 

Baarman at [0035]. 

 

“Use of a wireless transmitter or transceiver was previously described in U.S. Patent Application 

Publication US 2004/130915A1 to Baarman, which is entitled “Adapted Inductive Power Supply 

with Communication” that was previously incorporated by reference. Specifically, the use of 

WIFI, infrared, blue tooth, cellular or RFID were previously discussed as ways to wirelessly 

transmit data from a remote device to an inductive power supply. Further, communication using 

the induction coils and a power line communication protocol was discussed. Any of these methods 
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of transmitting data could be implemented in the present invention in order to transfer the desired 

data from the secondary to the primary.” ’263 Baarman at [0039].  

 

“In the current embodiment, the operating frequency is adjusted with each iteration, however, in 

alternative embodiments, the operating frequency may be adjusted less frequently or only when 

an event triggers that it should be adjusted. For example, if a motion detector on the secondary 

indicates movement or a change in orientation of the secondary. Or, for example, if there is a sharp 

decrease or increase in the amount of power provided to the secondary.” ’263 Baarman at [0045]. 

  

“This process continues as desired or until the power supply is turned off, the secondary is 

removed, or in the case of charging a battery, when the battery is fully charged.” ’263 Baarman at 

[0049]. 

 

 

To the extent ’263 Baarman does not disclose any elements of this claim limitation, it would 

have been obvious to a person having ordinary skill in the art to combine, with the teachings of 

the Prior Art, those elements, as known to them or as disclosed by other prior art identified in the 

invalidity contentions. 

[1.g] 

provide less power 

by increasing said 

non-resonant 

transmission 

frequency by an 

incremental value 

when said first signal 

is detected by the 

detector, and  

’263 Baarman discloses providing less power by increasing said non-resonant transmission 

frequency by an incremental value when said first signal is detected by the detector. For example:  

 

“In one embodiment, a process for inductively powering a load by maintaining substantial 

resonance and adjusting duty cycle is provided. Initially an operating frequency and duty cycle are 

set to an acceptable value. The initial operating frequency is determined by sweeping a range of 

frequencies and selecting the operating frequency which provided the highest power transfer 

efficiency. The initial duty cycle is set to a relatively low value, such as 20%, to ensure that too 

much power is not delivered to the secondary. Once the initial values have been set, the inductive 

power supply enters a continuous process of adjusting the operating frequency to maintain 

substantial resonance and adjusting the duty cycle depending on whether the amount of power is 

too high or too low or temperature is too high.” ’263 Baarman at [0008]. 

“In operation, an embodiment of the process for adjusting the duty cycle is shown in FIG. 5, the 

initial operating frequency is set substantially at resonant frequency 504 and the initial duty cycle 
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is set at a relatively low value 506. The primary controller continuously adjusts the operating 

frequency 508 to maintain substantially resonant frequency and continuously determines if the 

amount of power being transferred is too high 510. If too much power is being provided or 

temperatures are above a preset threshold then the duty cycle is decreased 514. If too little power 

is being provided then the duty cycle is increased 512. Various conditions may temporarily or 

permanently reduce or halt the power transfer.” ’263 Baarman at [0020].  
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’263 Baarman at Fig. 5.  

IPR2024-00995
Powermat Ex. 2004

Page 44 of 104



Powermat Technologies Ltd. v Anker Innovations Ltd. – Case No. 5:23-cv-00052 (E.D. of Texas) 

45 

“In one embodiment, the switching circuit 115 includes two separate switches 116, 118 that are 

switched on at the same frequency, but out of phase with each other. FIG. 8 illustrates the timing 

for one embodiment of such a switching circuit. In FIG. 8, both switches have the same duty cycle, 

but are shifted in time from each other by half of the period of the switching waveform. In 

alternative embodiments, each switch may have a different duty cycle and they the switches may 

be shifted in time a different amount from each other. That is, half period separation and similar 

duty cycle are desirable, but unnecessary, for the switches because it may result in increased power 

transfer efficiency from the inductive power supply to the remote device.” ’263 Baarman at [0027].  

“The adjust operating frequency step 508 is a multi-step process which ensures that the operating 

frequency is being maintained substantially at resonance. FIG. 6 describes one embodiment of this 

process in more detail. In the described embodiment, the operating frequency is increased by a 

pre-selected amount, referred to as a step up. The adjustment is allowed to propagate through the 

system and the power efficiency is checked 604. If the power efficiency increased then the system 

was not substantially at resonance and the operating frequency is stepped up again. This process 

continues until the power efficiency either decreases or stays the same. Once that occurs, the 

operating frequency is stepped down 608. The power efficiency is checked 608. If the power 

efficiency increases then the operating frequency is stepped down again, until the power efficiency 

stays the same or decreases. The final step is to step up the operating frequency 610 to get back to 

the operating frequency with the peak power efficiency. This is merely one embodiment of a 

process to maintain the operating frequency substantially at resonance. Any other process could 

be used to maintain the operating frequency substantially at resonance.” ’263 Baarman at [0043]. 

“One reason that the operating frequency is stepped up and stepped down can be explained by 

looking at an exemplary graph of operating frequency vs. power efficiency, shown in FIG. 7. As 

can be seen, there are several peaks of power efficiency over the range of operating frequencies 

shown. The initial sweep of frequencies sets the operating frequency to the resonant frequency, 

i.e. the highest peak on FIG. 7. Each time the adjustment comes, although the operating frequency 

has not changed, the power efficiency values may have changed as a result in any number of 

factors, most notably movement of the secondary. Typically, the change in the graph is merely a 

slight shift, meaning that the optimum operating frequency may be a few steps in either direction. 

This is why the current embodiment steps up and steps down. If the first step up leads to a decrease 

in power efficiency transfer, the process immediately steps down until. If stepping down also leads 

to a decrease in power efficiency transfer then it is evident that no adjustment is necessary and the 

operating frequency was already at resonant frequency. In an alternative embodiment an analog 
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circuit could be used to directly determine how far off resonance the system is, causing the 

controller to react directly to the proper frequency. A phase comparator is one such circuit.” ’263 

Baarman at [0044].  

 
’263 Baarman at Fig. 7.  

 

 

To the extent ’263 Baarman does not disclose any elements of this claim limitation, it would 

have been obvious to a person having ordinary skill in the art to combine, with the teachings of 

the Prior Art, those elements, as known to them or as disclosed by other prior art identified in the 

invalidity contentions. 

[1.h] 

provide more power 

by decreasing said 

non-resonant 

transmission 

frequency by an 

incremental value 

when said second 

’263 Baarman discloses providing more power by decreasing said non-resonant transmission 

frequency by an incremental value when said second signal is detected by the detector. For 

example:  

 

“In one embodiment, a process for inductively powering a load by maintaining substantial 

resonance and adjusting duty cycle is provided. Initially an operating frequency and duty cycle are 

set to an acceptable value. The initial operating frequency is determined by sweeping a range of 

frequencies and selecting the operating frequency which provided the highest power transfer 
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signal is detected by 

the detector.  

efficiency. The initial duty cycle is set to a relatively low value, such as 20%, to ensure that too 

much power is not delivered to the secondary. Once the initial values have been set, the inductive 

power supply enters a continuous process of adjusting the operating frequency to maintain 

substantial resonance and adjusting the duty cycle depending on whether the amount of power is 

too high or too low or temperature is too high.” ’263 Baarman at [0008]. 

“In operation, an embodiment of the process for adjusting the duty cycle is shown in FIG. 5, the 

initial operating frequency is set substantially at resonant frequency 504 and the initial duty cycle 

is set at a relatively low value 506. The primary controller continuously adjusts the operating 

frequency 508 to maintain substantially resonant frequency and continuously determines if the 

amount of power being transferred is too high 510. If too much power is being provided or 

temperatures are above a preset threshold then the duty cycle is decreased 514. If too little power 

is being provided then the duty cycle is increased 512. Various conditions may temporarily or 

permanently reduce or halt the power transfer.” ’263 Baarman at [0020].  
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’263 Baarman at Fig. 5.  
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“The adjust operating frequency step 508 is a multi-step process which ensures that the operating 

frequency is being maintained substantially at resonance. FIG. 6 describes one embodiment of this 

process in more detail. In the described embodiment, the operating frequency is increased by a 

pre-selected amount, referred to as a step up. The adjustment is allowed to propagate through the 

system and the power efficiency is checked 604. If the power efficiency increased then the system 

was not substantially at resonance and the operating frequency is stepped up again. This process 

continues until the power efficiency either decreases or stays the same. Once that occurs, the 

operating frequency is stepped down 608. The power efficiency is checked 608. If the power 

efficiency increases then the operating frequency is stepped down again, until the power efficiency 

stays the same or decreases. The final step is to step up the operating frequency 610 to get back to 

the operating frequency with the peak power efficiency. This is merely one embodiment of a 

process to maintain the operating frequency substantially at resonance. Any other process could 

be used to maintain the operating frequency substantially at resonance.” ’263 Baarman at [0043]. 

“One reason that the operating frequency is stepped up and stepped down can be explained by 

looking at an exemplary graph of operating frequency vs. power efficiency, shown in FIG. 7. As 

can be seen, there are several peaks of power efficiency over the range of operating frequencies 

shown. The initial sweep of frequencies sets the operating frequency to the resonant frequency, 

i.e. the highest peak on FIG. 7. Each time the adjustment comes, although the operating frequency 

has not changed, the power efficiency values may have changed as a result in any number of 

factors, most notably movement of the secondary. Typically, the change in the graph is merely a 

slight shift, meaning that the optimum operating frequency may be a few steps in either direction. 

This is why the current embodiment steps up and steps down. If the first step up leads to a decrease 

in power efficiency transfer, the process immediately steps down until. If stepping down also leads 

to a decrease in power efficiency transfer then it is evident that no adjustment is necessary and the 

operating frequency was already at resonant frequency. In an alternative embodiment an analog 

circuit could be used to directly determine how far off resonance the system is, causing the 

controller to react directly to the proper frequency. A phase comparator is one such circuit.” ’263 

Baarman at [0044].  
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’263 Baarman at Fig. 7.  

 

 

To the extent ’263 Baarman does not disclose any elements of this claim limitation, it would 

have been obvious to a person having ordinary skill in the art to combine, with the teachings of 

the Prior Art, those elements, as known to them or as disclosed by other prior art identified in the 

invalidity contentions. 

Claim 2 

2. 

The system of claim 

1 said signal detector 

being configured to 

adjust said 

transmission 

frequency in 

response to feedback 

signals. 

’263 Baarman discloses signal detector being configured to adjust said transmission frequency in 

response to feedback signals. For example:  

 

“In one embodiment, the inductive power supply includes a primary controller, a driver circuit, a 

switching circuit, and a tank circuit. The controller, driver circuit and switching circuit cooperate 

to generate an AC signal at a selected operating frequency and duty cycle. The AC signal is applied 

to the tank circuit to create an inductive field for powering the secondary. The secondary 

communicates feedback about the received power back to the primary controller. The power 

transfer efficiency may be optimized by maintaining the operating frequency substantially at 
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resonance, and the amount of power transferred may be controlled by adjusting the duty cycle.” 

’263 Baarman at [0006]. 

“In one embodiment, the secondary circuit includes a secondary, a rectifier, a switch, a load, a 

sensor, a secondary controller, and a communication means. A voltage and/or current sensor 

detects characteristics about the power which are transmitted back to the primary controller using 

the communication means. Optionally, over-voltage and over-current protection may be provided. 

If a fault condition is detected the load is disconnected using the switch.” ’263 Baarman at [0007].  

“In one embodiment, a process for inductively powering a load by maintaining substantial 

resonance and adjusting duty cycle is provided. Initially an operating frequency and duty cycle are 

set to an acceptable value. The initial operating frequency is determined by sweeping a range of 

frequencies and selecting the operating frequency which provided the highest power transfer 

efficiency. The initial duty cycle is set to a relatively low value, such as 20%, to ensure that too 

much power is not delivered to the secondary. Once the initial values have been set, the inductive 

power supply enters a continuous process of adjusting the operating frequency to maintain 

substantial resonance and adjusting the duty cycle depending on whether the amount of power is 

too high or too low or temperature is too high.” ’263 Baarman at [0008]. 

“By sensing the voltage and/or current in the secondary circuit and knowing the voltage and/or 

current provided by the primary circuit, the primary controller can calculate the power transfer 

efficiency. By sweeping a range of operating frequencies, noting the power transfer efficiency at 

each frequency, the operating frequency closest to resonance can be determined—it corresponds 

with the operating frequency that yields the best power transfer efficiency. In addition, the voltage 

and current sensors 418, 422 can be used in conjunction with a protection algorithm in 

the secondary controller 428 to disconnect the load 424 if a fault condition is detected.” ’263 

Baarman at [0035]. 

“This process continues as desired or until the power supply is turned off, the secondary is 

removed, or in the case of charging a battery, when the battery is fully charged.” ’263 Baarman at 

[0049]. 

 

 

 

To the extent ’263 Baarman does not disclose any elements of this claim limitation, it would 

have been obvious to a person having ordinary skill in the art to combine, with the teachings of 
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the Prior Art, those elements, as known to them or as disclosed by other prior art identified in the 

invalidity contentions. 

 

For example, Tocci discloses signal detector being configured to adjust said transmission 

frequency in response to feedback signals: 
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Tocci at 209-13. 

Claim 3 

3.  

The system of claim 

2 wherein said 

feedback signals 

carry data pertaining 

to the operational 

parameters of said 

electric load. 

’263 Baarman discloses the feedback signals carry data pertaining to the operational parameters 

of said electric load. For example:  

 

“In one embodiment, the inductive power supply includes a primary controller, a driver circuit, a 

switching circuit, and a tank circuit. The controller, driver circuit and switching circuit cooperate 

to generate an AC signal at a selected operating frequency and duty cycle. The AC signal is applied 

to the tank circuit to create an inductive field for powering the secondary. The secondary 

communicates feedback about the received power back to the primary controller. The power 

transfer efficiency may be optimized by maintaining the operating frequency substantially at 

resonance, and the amount of power transferred may be controlled by adjusting the duty cycle.” 

’263 Baarman at [0006]. 

“In one embodiment, the secondary circuit includes a secondary, a rectifier, a switch, a load, a 

sensor, a secondary controller, and a communication means. A voltage and/or current sensor 

detects characteristics about the power which are transmitted back to the primary controller using 

the communication means. Optionally, over-voltage and over-current protection may be provided. 

If a fault condition is detected the load is disconnected using the switch.” ’263 Baarman at [0007].  

“In one embodiment, a process for inductively powering a load by maintaining substantial 

resonance and adjusting duty cycle is provided. Initially an operating frequency and duty cycle are 

set to an acceptable value. The initial operating frequency is determined by sweeping a range of 

frequencies and selecting the operating frequency which provided the highest power transfer 

efficiency. The initial duty cycle is set to a relatively low value, such as 20%, to ensure that too 

much power is not delivered to the secondary. Once the initial values have been set, the inductive 

power supply enters a continuous process of adjusting the operating frequency to maintain 

substantial resonance and adjusting the duty cycle depending on whether the amount of power is 

too high or too low or temperature is too high.” ’263 Baarman at [0008]. 

“An inductive power supply or primary circuit in accordance with an embodiment of the present 

invention is shown in FIG. 1, and generally designated 100. The primary circuit 100 includes 

a primary controller 110, a driver circuit 111 including a pair of drivers 112, 114, a switching 

circuit 115 including a pair of switches 116, 118, a tank circuit 120 a primary sensor 122 and an 

optional wireless receiver 124. The primary controller 110, driver circuit 111 and the switching 
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circuit 115 together generate an AC signal at a selected frequency and selected duty cycle that is 

applied to the tank circuit 120 to create an inductive field for transferring power wirelessly to a 

secondary circuit.” ’263 Baarman at [0019].  

“A secondary circuit in accordance with an embodiment of the present invention is shown in FIG. 

2, and generally designated 200. The secondary circuit 200 may include a secondary 210, 

a rectifier 212, a switch 214, a load 216, a current sensor 218 or voltage sensor 220, a secondary 

controller 222, a signal resistor 224 for communicating using reflected impedance and an 

optional wireless transmitter 226.” ’263 Baarman at [0019]. 
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’263 Baarman at Fig. 1.  
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’263 Baarman at Fig. 2.  

“The primary controller 310 may also establish the duty cycle as a function of input from 

the current sensor 322. Planned shunting of the signal resistor on the secondary, which will be 

IPR2024-00995
Powermat Ex. 2004

Page 61 of 104



Powermat Technologies Ltd. v Anker Innovations Ltd. – Case No. 5:23-cv-00052 (E.D. of Texas) 

62 

described in more detail below, may be used to provide information to the primary using reflected 

impedance detected with the current sensor 322. Alternatively, the duty cycle may be established 

using a separate communication link, such as the wireless receiver 326, implemented in the current 

embodiment as an IR receiver. This could also be near field or other RF communication channels.” 

’263 Baarman at [0030].  

“For purposes of disclosure, one embodiment of a secondary circuit 400 is shown in FIG. 4. In the 

embodiment of FIG. 4, the secondary circuit 400 generally includes a secondary 410 for receiving 

power from the inductive power supply 300, a rectifier 414 (or other components for converting 

AC power to DC), a low voltage power supply 412 that scales the received power to operate 

the secondary controller 428, conditioning circuitry 416, 426 to remove ripple in the 

signal, current sensor 418, voltage sensor 422, switch 420, load 424, secondary controller 428, 

a signal resistor 432 and an optional wireless transmitter 430. In operation, 

the rectifier 414 converts the AC power generated in the secondary 410 to DC power, which is 

typically needed to power the load.” ’263 Baarman at [0034]. 

“The current sensor 418 detects the amount of current in the received power and provides that 

information to the secondary controller 428. The voltage sensor 422 detects the amount of voltage 

in the received power and provides that information to the secondary controller 428.” ’263 

Baarman at [0035]. 

“By sensing the voltage and/or current in the secondary circuit and knowing the voltage and/or 

current provided by the primary circuit, the primary controller can calculate the power transfer 

efficiency. By sweeping a range of operating frequencies, noting the power transfer efficiency at 

each frequency, the operating frequency closest to resonance can be determined—it corresponds 

with the operating frequency that yields the best power transfer efficiency. In addition, the voltage 

and current sensors 418, 422 can be used in conjunction with a protection algorithm in 

the secondary controller 428 to disconnect the load 424 if a fault condition is detected.” ’263 

Baarman at [0035]. 

“Communication of the sensed voltage and/or current in the secondary may be transmitted to 

the primary controller 310 in a variety of ways. In the illustrated embodiment, the information may 

be transmitted using the signal resistor 432 or the wireless transmitter 430.” ’263 Baarman at 

[0037]. 

“In one embodiment, signal resistor 432 may be used to send information to the primary 

controller 310. The use of a signal resistor 432 to provide communication from the secondary to 

the primary was discussed in U.S. patent application Ser. No. 11/855,710 entitled System and 
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Method for Inductively Charging a Battery to Baarman et al, which is herein incorporated by 

reference. The signal resistor 432, when shunted, sends a communication signal that signifies an 

over-current or over-voltage state. When the resistor is shunted, the peak detector on the primary 

circuit is able to sense the over-voltage/over-current condition and act accordingly. The signal 

resistor 432 of the present invention may be shunted systematically to communicate additional 

data to the primary controller 310. For example, a stream of data could represent the sensed current 

and/or sensed voltage. Alternatively, the signal resistor could be used solely in the previously 

described way as an over-voltage/over-current transmitter or it could be removed entirely.” ’263 

Baarman at [0038]. 

 

 

To the extent ’263 Baarman does not disclose any elements of this claim limitation, it would have 

been obvious to a person having ordinary skill in the art to combine, with the teachings of the Prior 

Art, those elements, as known to them or as disclosed by other prior art identified in the invalidity 

contentions. 

 

For example, ’169 Purdy discloses the feedback signals carry data pertaining to the operational 

parameters of said electric load: 

 

“Another example is disclosed in U.S. Pat. No. 6,362,610 to Yang. More particularly, this patent 

discloses a universal USB power supply unit which includes a USB port connector and a charging 

connector. The USB port connector plugs into the jack of the USB port, while the charging 

connector plugs into the jack of an electronic product to be charged. The current flowing into the 

USB port connector will then pass through an automatic voltage regulator. Disposed within a 

housing of the automatic voltage regulator is a DC voltage transformer which transforms the DC 

voltage (e.g., 5 V) coming from the USB port to the requisite voltage supplied to a power/signal 

connecting jack. A feedback control voltage output circuit compares the feedback voltage signal 

of the power/signal connecting jack and enables the DC voltage transformer to output a preset 

voltage. The charging connector is fitted with a power cord which includes a power/signal 

connector to fit the power/signal connecting jack. Moreover, a voltage parameter associated with 

the particular electronic device is preset within the charging connector using a variable resistor.” 

’169 Purdy at [0005]. 
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“In view of the foregoing background, it is therefore an object of the present invention to provide 

a battery charger that may be used with numerous types of portable devices and associated 

batteries, and yet which may account for differences between the charging parameters thereof.” 

’169 Purdy at [0007]. 

 

“[0013] More specifically, the controller may enter the learning mode upon receiving a learning 

mode signal from the portable device. For example, if a portable device of an unknown device 

type, or which has an unknown battery type, is connected to the charger connector, the controller 

may provide an error signal to the portable device based thereon. The portable device may then 

provide the learning mode signal to the controller and communicate the appropriate charging 

parameter(s) thereto once the controller enters the learning mode. As such, the newly learned 

charging parameter(s) may advantageously be stored in the memory and used upon future 

connections of the device and/or battery type to the battery charger. 

[0014] 

Additionally, the charger connector may also carry communications signals between the controller 

and a host device (e.g., a computer) connected thereto. More particularly, the communications 

signals may relate to at least one charging parameter. That is, the controller may advantageously 

learn charging parameters from the host device as well the portable device. Furthermore, in some 

embodiments the charger connector may also carry communications signals between the portable 

device and the host device. Thus, the battery charger may provide a docking station between the 

portable device and the host device. This arrangement may be particularly advantageous for 

portable devices such as personal digital assistants (PDAs) which not only have portable batteries, 

but which frequently are also used to synchronize calendar, contact, email, and other data with a 

computer. 

[0015] 

The controller may also monitor the charging circuit to detect a charging error during charging of 

the rechargeable battery. By way of example, such charging errors may include over or 

undervoltage conditions, over or undercurrent conditions, excessive temperatures, exceeding a 

maximum charging time, etc. The battery charger may also include an indicator connected to the 

controller for providing an error indication upon detecting the charging error. For example, the 

error indicator could be an LED or LCD display. Also the charger connector may be a universal 

serial bus (USB) connector, for example.” ’169 Purdy at [0013] – [0015]. 
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“Even if a device or battery type is unknown to the controller 27, it may advantageously learn or 

download the appropriate charging parameters for the device/battery. This allows the charger 23 

to be used with future generations or models of devices/batteries that are not available when the 

battery charger 23 is manufactured, for example. 

[0045] 

More specifically, the controller 27 may enter a learning mode for learning the new device/battery 

parameters upon receiving a learning mode signal from the portable device 21, at Block 44. For 

example, the portable device 21 may store its own charging parameters and, responsive to 

receiving an unknown device error signal from the controller 27, send a designated learning mode 

signal that the battery charger 23 will recognize as such. The charging parameters for the 

rechargeable battery 22 may be stored in its identification circuit, for example. 

[0046] 

Once the controller 27 enters the learning mode, the microprocessor 30 of the portable device 21 

then communicates the appropriate charging parameters to the controller, which it then stores in 

the memory 32, at Block 45. The newly learned charging parameters are then available for use in 

charging the device and/or battery type, and these device types will be recognized by the controller 

27 thereafter. If a learning mode signal is not received, the battery charger 23 will stop the charging 

process (Block 52).” ’169 Purdy at [0044]-[0046]. 

 

“In addition, the controller 27 may also monitor the charging circuit 26 to detect a charging error 

during charging of the battery 22, at Block 50. By way of example, such charging errors may 

include over or undervoltage conditions, over or undercurrent conditions, excessive temperatures, 

etc. Upon detecting such an error, the controller 27 may provide an error indication via the 

indicator 33 (and/or an indicator of the portable device 21) upon detecting a charging error. The 

controller 27 may also take corrective action responsive to the error condition, such as limiting the 

charging voltage or current, or terminating charging, as illustratively shown at Block 52. If no such 

error is detected, then charging continues until a predetermined event occurs, such as a maximum 

charging time or charge level being reached, at Block 53. 

[0052] 

In accordance with another advantageous aspect of the invention, the charger connector 24 may 

also carry communications signals between the controller 27 and the host device. For example, the 

controller 27 may communicate with the host device over the same differential signal lines D+, 

D− connected to the charger connector 24. In particular, the communications signals may relate to 
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one or more charging parameters. That is, the controller 27 may download charging parameters 

for unknown device/battery types from the host device instead of, or in addition to, downloading 

charging parameters from portable devices themselves, 

[0053] 

Of course, this configuration also allows the charger connector 24 to carry communications signals 

between the portable device 21 and the host device. In other words, the battery charger 23 may 

thus be used as a docking station for allowing the portable device 21 to communicate with the host 

device while it is being charged. This arrangement may be particularly advantageous for portable 

devices such as PDAs. This is because PDAs not only have portable batteries which typically 

require regular re-charging, but they also typically need to synchronize calendar, contact, email, 

and other data with a computer, as will be appreciated by those of skill in the art.” ’169 Purdy at 

[0051]-[0053]. 

 

 
’169 Purdy at Figure 2.  
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’169 Purdy at Figure 3. 
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Additionally, Tocci discloses the feedback signals carry data pertaining to the operational 

parameters of said electric load. For example: 
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Tocci at 209-13. 

Claim 4 

4. 

The system of claim 

3 wherein said 

operational 

parameters are 

selected from the 

group consisting of:  

required operating 

voltage for said 

electric load; 

required operating 

current for said 

electric load; 

required operating 

temperature for said 

electric load; 

required operating 

power for said 

electric load; 

measured operating 

voltage for said 

electric load; 

measured operating 

current for said 

electric load; 

measured operating 

temperature for said 

electric load; 

measured operating 

power for said 

electric load; 

’263 Baarman discloses operational parameters. For example:  

 

“In one embodiment, the secondary circuit includes a secondary, a rectifier, a switch, a load, a 

sensor, a secondary controller, and a communication means. A voltage and/or current sensor 

detects characteristics about the power which are transmitted back to the primary controller using 

the communication means. Optionally, over-voltage and over-current protection may be provided. 

If a fault condition is detected the load is disconnected using the switch.” ’263 Baarman at [0007].  

“In one embodiment, a process for inductively powering a load by maintaining substantial 

resonance and adjusting duty cycle is provided. Initially an operating frequency and duty cycle are 

set to an acceptable value. The initial operating frequency is determined by sweeping a range of 

frequencies and selecting the operating frequency which provided the highest power transfer 

efficiency. The initial duty cycle is set to a relatively low value, such as 20%, to ensure that too 

much power is not delivered to the secondary. Once the initial values have been set, the inductive 

power supply enters a continuous process of adjusting the operating frequency to maintain 

substantial resonance and adjusting the duty cycle depending on whether the amount of power is 

too high or too low or temperature is too high.” ’263 Baarman at [0008]. 

“A secondary circuit in accordance with an embodiment of the present invention is shown in FIG. 

2, and generally designated 200. The secondary circuit 200 may include a secondary 210, 

a rectifier 212, a switch 214, a load 216, a current sensor 218 or voltage sensor 220, a secondary 

controller 222, a signal resistor 224 for communicating using reflected impedance and an 

optional wireless transmitter 226.” ’263 Baarman at [0019]. 
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power delivered to 

said primary 

inductive coil; 

power received by 

said secondary 

inductive coil; 

and a user 

identification code. 

 

 
’263 Baarman at Fig. 1.  
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’263 Baarman at Fig. 2.  

“The primary controller 310 may also establish the duty cycle as a function of input from 

the current sensor 322. Planned shunting of the signal resistor on the secondary, which will be 
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described in more detail below, may be used to provide information to the primary using reflected 

impedance detected with the current sensor 322. Alternatively, the duty cycle may be established 

using a separate communication link, such as the wireless receiver 326, implemented in the current 

embodiment as an IR receiver. This could also be near field or other RF communication channels.” 

’263 Baarman at [0030].  

“In the illustrated embodiment, the current sensor 322 is a current transformer having a primary 

coil connected to the tank circuit and a secondary coil connected to the primary controller 310. In 

the current embodiment, the current sensor 322 includes circuitry to adjust the gain of the output 

of the current sensor to accommodate the ranges accepted by the primary controller 310. Further, 

the amount of gain may be adjusted by the primary controller 310 by applying a signal to the 

switch. The inductive power supply 300 may include conditioning circuitry 324 for conditioning 

the current transformer output before it is supplied to the primary controller 310. In the current 

embodiment, the conditioning circuitry 324 is a 5K Hz 2-pole filter. Although the illustrated 

embodiment includes a current transformer for sensing the reflected impedance of the secondary 

or remote device, the inductive power supply 300 may include essentially any alternative type of 

sensor capable of providing information regarding reflected impedance from the secondary 400. 

Further, although the current sensor 322 of the illustrated embodiment is connected directly to the 

tank circuit, the current sensor (or other reflected impedance sensor) can be located in essentially 

any location where it is capable of providing readings indicative of the reflected impedance.” ’263 

Baarman at [0031].  

“For purposes of disclosure, one embodiment of a secondary circuit 400 is shown in FIG. 4. In the 

embodiment of FIG. 4, the secondary circuit 400 generally includes a secondary 410 for receiving 

power from the inductive power supply 300, a rectifier 414 (or other components for converting 

AC power to DC), a low voltage power supply 412 that scales the received power to operate 

the secondary controller 428, conditioning circuitry 416, 426 to remove ripple in the 

signal, current sensor 418, voltage sensor 422, switch 420, load 424, secondary controller 428, 

a signal resistor 432 and an optional wireless transmitter 430. In operation, 

the rectifier 414 converts the AC power generated in the secondary 410 to DC power, which is 

typically needed to power the load.” ’263 Baarman at [0034]. 

“The current sensor 418 detects the amount of current in the received power and provides that 

information to the secondary controller 428. The voltage sensor 422 detects the amount of voltage 

in the received power and provides that information to the secondary controller 428.” ’263 

Baarman at [0035]. 
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“By sensing the voltage and/or current in the secondary circuit and knowing the voltage and/or 

current provided by the primary circuit, the primary controller can calculate the power transfer 

efficiency. By sweeping a range of operating frequencies, noting the power transfer efficiency at 

each frequency, the operating frequency closest to resonance can be determined—it corresponds 

with the operating frequency that yields the best power transfer efficiency. In addition, the voltage 

and current sensors 418, 422 can be used in conjunction with a protection algorithm in 

the secondary controller 428 to disconnect the load 424 if a fault condition is detected.” ’263 

Baarman at [0035]. 

“Communication of the sensed voltage and/or current in the secondary may be transmitted to 

the primary controller 310 in a variety of ways. In the illustrated embodiment, the information may 

be transmitted using the signal resistor 432 or the wireless transmitter 430.” ’263 Baarman at 

[0037]. 

 

 

 

 

To the extent ’263 Baarman does not disclose any elements of this claim limitation, it would have 

been obvious to a person having ordinary skill in the art to combine, with the teachings of the Prior 

Art, those elements, as known to them or as disclosed by other prior art identified in the invalidity 

contentions. 

 

For example, ’169 Purdy discloses operational parameters: 

 

“The controller may also monitor the charging circuit to detect a charging error during charging 

of the rechargeable battery. By way of example, such charging errors may include over or 

undervoltage conditions, over or undercurrent conditions, excessive temperatures, exceeding a 

maximum charging time, etc. The battery charger may also include an indicator connected to the 

controller for providing an error indication upon detecting the charging error. For example, the 

error indicator could be an LED or LCD display. Also the charger connector may be a universal 

serial bus (USB) connector, for example.” ’169 Purdy at [0015]. 

 

“Different portable device types will typically have one or more different portable device charging 

parameters, and different battery types may similarly have one or more different battery charging 
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parameters. Table 1 provides exemplary charging parameters for two different types of USB 

compatible PDAs, while Table 2 provides exemplary charging parameters for two different types 

of PDA batteries. 

 

  
’169 Purdy at [0036] – [0037].  
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“Moreover, even if a charger detects the appropriate voltage level for charging a particular battery, 

as with the prior art discussed above, a particular battery may support voltage or current levels 

inside the acceptable ranges for device type #1, but outside those for device type #2, for example. 

Thus, while the same battery type may fit in both device types and have a suitable operating voltage 

for both, charging the battery at or near its maximum charge limits could exceed the acceptable 

range for device type #2, as will be appreciated by those skilled in the art. Of course, the opposite 

is also true, namely that a given portable device could support charging parameters that could 

damage a particular battery type.” ’169 Purdy at [0040]. 

 

Additionally, Tocci discloses operational parameters. For example: 
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Tocci at 15. 

Claim 5 

5. 

The system of claim 

1 wherein said signal 

detector is selected 

from the list 

comprising optical 

detectors, radio 

receivers, audio 

detectors and voltage 

peak detectors. 

’263 Baarman discloses a signal detector being selected from the list comprising optical detectors, 

radio receivers, audio detectors and voltage peak detectors. For example:  

 

“An inductive power supply or primary circuit in accordance with an embodiment of the present 

invention is shown in FIG. 1, and generally designated 100. The primary circuit 100 includes 

a primary controller 110, a driver circuit 111 including a pair of drivers 112, 114, a switching 

circuit 115 including a pair of switches 116, 118, a tank circuit 120 a primary sensor 122 and an 

optional wireless receiver 124. The primary controller 110, driver circuit 111 and the switching 

circuit 115 together generate an AC signal at a selected frequency and selected duty cycle that is 

applied to the tank circuit 120 to create an inductive field for transferring power wirelessly to a 

secondary circuit.” ’263 Baarman at [0019].  

“A secondary circuit in accordance with an embodiment of the present invention is shown in FIG. 

2, and generally designated 200. The secondary circuit 200 may include a secondary 210, 

a rectifier 212, a switch 214, a load 216, a current sensor 218 or voltage sensor 220, a secondary 

controller 222, a signal resistor 224 for communicating using reflected impedance and an 

optional wireless transmitter 226.” ’263 Baarman at [0019]. 

“By sensing the voltage and/or current in the secondary circuit and knowing the voltage and/or 

current provided by the primary circuit, the primary controller can calculate the power transfer 

efficiency. By sweeping a range of operating frequencies, noting the power transfer efficiency at 

each frequency, the operating frequency closest to resonance can be determined—it corresponds 

with the operating frequency that yields the best power transfer efficiency. In addition, the voltage 

and current sensors 418, 422 can be used in conjunction with a protection algorithm in 

the secondary controller 428 to disconnect the load 424 if a fault condition is detected.” ’263 

Baarman at [0035]. 

“The current sensor 418 detects the amount of current in the received power and provides that 

information to the secondary controller 428. The voltage sensor 422 detects the amount of voltage 

in the received power and provides that information to the secondary controller 428.” ’263 

Baarman at [0035]. 
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To the extent ’263 Baarman does not disclose any elements of this claim limitation, it would have 

been obvious to a person having ordinary skill in the art to combine, with the teachings of the Prior 

Art, those elements, as known to them or as disclosed by other prior art identified in the invalidity 

contentions. 

 

For example, ’169 Purdy discloses a signal detector being selected from the list comprising optical 

detectors, radio receivers, audio detectors and voltage peak detectors: 

 

“The detection of the identification signal may be accomplished using a variety of methods. For 

example, the microprocessor 30 may detect the identification signal by detecting the presence of 

an abnormal data line condition at the USB port 25, for example. As noted above, one exemplary 

identification signal results from the application of voltage signals greater than two volts to both 

the D+ and D− lines by the controller 27. The foregoing will be further understood with reference 

to FIG. 4. 

[0033] 

Beginning at Block 220, the portable device 21 detects the presence of a voltage on the Vbus line 

of the USB connector 25, at Block 210. The mobile device 21 then checks the state of the D+ and 

D− lines, at Block 220. The D+ and D− lines are compared to a 2V reference, for example. The 

controller 27 of the charger 23 may apply a logic high signal, such as +5V reference, to both the 

D+ and D− lines. If the voltages on both the D+ and D− lines are greater than 2V, then the portable 

device 21 determines that it is not connected to a typical USB host or hub, and that the charger 23 

has instead been detected (Block 230). The portable device 21 is then ready to charge the battery 

or otherwise use power provided via the Vbus and Gnd lines (Block 260) without waiting for 

enumeration, and without being limited by the power restrictions imposed by the USB 

specification, as will be appreciated by those skilled in the art.” ’169 Purdy at [0032] – [0033]. 

 

“Moreover, even if a charger detects the appropriate voltage level for charging a particular battery, 

as with the prior art discussed above, a particular battery may support voltage or current levels 

inside the acceptable ranges for device type #1, but outside those for device type #2, for example. 

Thus, while the same battery type may fit in both device types and have a suitable operating voltage 

for both, charging the battery at or near its maximum charge limits could exceed the acceptable 

range for device type #2, as will be appreciated by those skilled in the art. Of course, the opposite 
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is also true, namely that a given portable device could support charging parameters that could 

damage a particular battery type.” ’169 Purdy at [0040]. 

 

“In addition, the controller 27 may also monitor the charging circuit 26 to detect a charging error 

during charging of the battery 22, at Block 50. By way of example, such charging errors may 

include over or undervoltage conditions, over or undercurrent conditions, excessive temperatures, 

etc. Upon detecting such an error, the controller 27 may provide an error indication via the 

indicator 33 (and/or an indicator of the portable device 21) upon detecting a charging error. The 

controller 27 may also take corrective action responsive to the error condition, such as limiting the 

charging voltage or current, or terminating charging, as illustratively shown at Block 52. If no such 

error is detected, then charging continues until a predetermined event occurs, such as a maximum 

charging time or charge level being reached, at Block 53.” ’169 Purdy at [0051]. 

 

Additionally, Tocci discloses voltage peak detectors. For example: 
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Tocci at 15. 

 

Claim 6 

6. 

The system of claim 

1 wherein said driver 

further comprises a 

voltage monitor for 

monitoring the 

amplitude of a 

primary voltage 

across said primary 

coil. 

’263 Baarman discloses driver further comprising a voltage monitor for monitoring the amplitude 

of a primary voltage across said primary coil. For example:  

 

“In one embodiment, the secondary circuit includes a secondary, a rectifier, a switch, a load, a 

sensor, a secondary controller, and a communication means. A voltage and/or current sensor 

detects characteristics about the power which are transmitted back to the primary controller using 

the communication means. Optionally, over-voltage and over-current protection may be provided. 

If a fault condition is detected the load is disconnected using the switch.” ’263 Baarman at [0007].  

“In one embodiment, a process for inductively powering a load by maintaining substantial 

resonance and adjusting duty cycle is provided. Initially an operating frequency and duty cycle are 

set to an acceptable value. The initial operating frequency is determined by sweeping a range of 

frequencies and selecting the operating frequency which provided the highest power transfer 

efficiency. The initial duty cycle is set to a relatively low value, such as 20%, to ensure that too 

much power is not delivered to the secondary. Once the initial values have been set, the inductive 

power supply enters a continuous process of adjusting the operating frequency to maintain 

substantial resonance and adjusting the duty cycle depending on whether the amount of power is 

too high or too low or temperature is too high.” ’263 Baarman at [0008]. 

“A secondary circuit in accordance with an embodiment of the present invention is shown in FIG. 

2, and generally designated 200. The secondary circuit 200 may include a secondary 210, 

a rectifier 212, a switch 214, a load 216, a current sensor 218 or voltage sensor 220, a secondary 

controller 222, a signal resistor 224 for communicating using reflected impedance and an 

optional wireless transmitter 226.” ’263 Baarman at [0019]. 
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’263 Baarman at Fig. 1.  
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’263 Baarman at Fig. 2.  

“The primary controller 310 may also establish the duty cycle as a function of input from 

the current sensor 322. Planned shunting of the signal resistor on the secondary, which will be 
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described in more detail below, may be used to provide information to the primary using reflected 

impedance detected with the current sensor 322. Alternatively, the duty cycle may be established 

using a separate communication link, such as the wireless receiver 326, implemented in the current 

embodiment as an IR receiver. This could also be near field or other RF communication channels.” 

’263 Baarman at [0030].  

“In the illustrated embodiment, the current sensor 322 is a current transformer having a primary 

coil connected to the tank circuit and a secondary coil connected to the primary controller 310. In 

the current embodiment, the current sensor 322 includes circuitry to adjust the gain of the output 

of the current sensor to accommodate the ranges accepted by the primary controller 310. Further, 

the amount of gain may be adjusted by the primary controller 310 by applying a signal to the 

switch. The inductive power supply 300 may include conditioning circuitry 324 for conditioning 

the current transformer output before it is supplied to the primary controller 310. In the current 

embodiment, the conditioning circuitry 324 is a 5K Hz 2-pole filter. Although the illustrated 

embodiment includes a current transformer for sensing the reflected impedance of the secondary 

or remote device, the inductive power supply 300 may include essentially any alternative type of 

sensor capable of providing information regarding reflected impedance from the secondary 400. 

Further, although the current sensor 322 of the illustrated embodiment is connected directly to the 

tank circuit, the current sensor (or other reflected impedance sensor) can be located in essentially 

any location where it is capable of providing readings indicative of the reflected impedance.” ’263 

Baarman at [0031].  

“For purposes of disclosure, one embodiment of a secondary circuit 400 is shown in FIG. 4. In the 

embodiment of FIG. 4, the secondary circuit 400 generally includes a secondary 410 for receiving 

power from the inductive power supply 300, a rectifier 414 (or other components for converting 

AC power to DC), a low voltage power supply 412 that scales the received power to operate 

the secondary controller 428, conditioning circuitry 416, 426 to remove ripple in the 

signal, current sensor 418, voltage sensor 422, switch 420, load 424, secondary controller 428, 

a signal resistor 432 and an optional wireless transmitter 430. In operation, 

the rectifier 414 converts the AC power generated in the secondary 410 to DC power, which is 

typically needed to power the load.” ’263 Baarman at [0034]. 

“The current sensor 418 detects the amount of current in the received power and provides that 

information to the secondary controller 428. The voltage sensor 422 detects the amount of voltage 

in the received power and provides that information to the secondary controller 428.” ’263 

Baarman at [0035]. 
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“By sensing the voltage and/or current in the secondary circuit and knowing the voltage and/or 

current provided by the primary circuit, the primary controller can calculate the power transfer 

efficiency. By sweeping a range of operating frequencies, noting the power transfer efficiency at 

each frequency, the operating frequency closest to resonance can be determined—it corresponds 

with the operating frequency that yields the best power transfer efficiency. In addition, the voltage 

and current sensors 418, 422 can be used in conjunction with a protection algorithm in 

the secondary controller 428 to disconnect the load 424 if a fault condition is detected.” ’263 

Baarman at [0035]. 

“Communication of the sensed voltage and/or current in the secondary may be transmitted to 

the primary controller 310 in a variety of ways. In the illustrated embodiment, the information may 

be transmitted using the signal resistor 432 or the wireless transmitter 430.” ’263 Baarman at 

[0037]. 

 

 

To the extent ’263 Baarman does not disclose any elements of this claim limitation, it would 

have been obvious to a person having ordinary skill in the art to combine, with the teachings of 

the Prior Art, those elements, as known to them or as disclosed by other prior art identified in the 

invalidity contentions. 

 

For example. ’169 Purdy discloses a driver further comprising a voltage monitor for monitoring 

the amplitude of a primary voltage across said primary coil: 

 

“The controller may also monitor the charging circuit to detect a charging error during charging 

of the rechargeable battery. By way of example, such charging errors may include over or 

undervoltage conditions, over or undercurrent conditions, excessive temperatures, exceeding a 

maximum charging time, etc. The battery charger may also include an indicator connected to the 

controller for providing an error indication upon detecting the charging error. For example, the 

error indicator could be an LED or LCD display. Also the charger connector may be a universal 

serial bus (USB) connector, for example.” ’169 Purdy at [0015]. 

 

“The controller 27 may also cause the portable device 21 to identify a battery charge level of the 

battery 22 and use this information in establishing the actual charging parameters. For example, 

the battery charge level may be communicated to the controller 27 by the microprocessor 30 
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along with the portable device and battery types (Block 41). The battery charge level may also be 

sent to the controller 27 during charging, if desired, to help determine when the battery 22 has 

reached its full charge. This could be done automatically by the microprocessor 30 at 

predetermined intervals, or upon request by the controller 27, for example. The controller 27 

may also determine when the battery 22 has been fully charged based upon a charging parameter, 

e.g., a steady state current value which indicates when a battery has been completely charged, for 

example. 

[0051] 

In addition, the controller 27 may also monitor the charging circuit 26 to detect a charging error 

during charging of the battery 22, at Block 50. By way of example, such charging errors may 

include over or undervoltage conditions, over or undercurrent conditions, excessive 

temperatures, etc. Upon detecting such an error, the controller 27 may provide an error indication 

via the indicator 33 (and/or an indicator of the portable device 21) upon detecting a charging 

error. The controller 27 may also take corrective action responsive to the error condition, such as 

limiting the charging voltage or current, or terminating charging, as illustratively shown at Block 

52. If no such error is detected, then charging continues until a predetermined event occurs, such 

as a maximum charging time or charge level being reached, at Block 53.” ’169 Purdy at [0050] – 

[0051]. 

 

Additionally, ’078 Frank discloses the driver further comprising a voltage monitor for 

monitoring the amplitude of a primary voltage across said primary coil. For example: 

 

“The method is based on connecting the at least one winding to the source of electrical energy; 

increasing driving power from the source of electrical energy applied to the at least one winding 

until current in the at least one winding provided from the source of electrical energy reaches a 

predetermined level which is below a core saturation current level of the transformer whose at 

least one winding is having its resistance measured or a current limit of the source of electrical 

energy; controlling the power from the source of electrical energy applied to the at least one 

winding to maintain the predetermined current flowing through the at least one winding over a 

desired time period sufficient to cause a L di/dt contribution to the voltage drop across the at 

least one winding to decrease below a threshold level; and calculating the resistance of the at 

least one winding from the measured current flowing through the at least one winding and the 

voltage drop across the at least one winding.” ’078 Frank at 3:6-22. 
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“The method of transformer winding resistance measurements in accordance to the present 

invention is based on the active control of the voltage V(t) in the Equation (1) to maintain a 

predetermined current flowing through the at least one winding over a desired period of time 

sufficient to cause a L di/dt contribution to the voltage drop across the at least one winding to 

decrease below a threshold level. The power source in accordance to the present invention is 

shown in a block diagram in FIG. 1. 

A first embodiment of a transformer winding resistance measuring device 10 shown in FIG. 1 is 

powered by a power supply 12 which, when attached to an external source of electrical energy 

(not illustrated), provides electrical power to the components of the device. A controllable power 

electronics module 14 provides a desired test current signal with the maximum current 

substantially lower than the core saturation current to the connecting terminals 16 of the winding 

resistance measuring configuration 19 comprising at least one winding as for example illustrated 

in FIGS. 5 a–d. A current monitor 18 measures the current flowing in the winding resistance 

measuring configuration as for example without limitation illustrated in FIGS. 5 a–d during the 

testing, and a voltage monitor 20 that measures the voltage drop over the winding resistance 

measuring configuration 14. A control system 22 controls the controllable power module to 

generate the test current signal according to predetermined values, user input and measured 

currents and voltage drop values, calculates, stores, and communicates measured resistances, and 

provides interfacing with the device users. 

The power electronic module 14 can be designed as a controllable voltage source providing an 

increase of the driving voltage during the ramping of the current flowing through the at least one 

winding such as but not limited to the configuration of FIGS. 5 a–d. When the current 

approaches the desired predetermined test current value, the driving voltage is modified by a 

feedback loop or otherwise in order to stabilize the current flowing through the at least one 

winding, and achieve the di/dt≈0 condition. Equivalently, the power electronic module 14 can be 

designed as a controllable current source that directly controls the current inserted in the at least 

one winding through the connecting terminals 16, both during the current ramp-up to the desired 

test current value and during a measurement phase when the substantially constant measurement 

current with di/dt≈0 is maintained at which time the resistance of the at least one winding is 

calculated from the voltage and current measured by the current and voltage monitors 18 and 20. 

The voltage source and the current source designs are functionally equivalent. The inspection of 

the equation (1) directly implies that the increase of the voltage V(t) must result in the positive 
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di/dt and the increase in the current i(t). Once the condition di/dt≈0 is achieved, the voltage and 

current are linearly related and the control of either one of the two values causally results in the 

control of the other. 

The control system 22 continuously receives and stores the time-dependent values of the current 

flowing in the resistance measuring configuration measured by the current monitor 18 and the 

time-dependent values of the voltage drop as measured by the voltage monitor 20.” ’078 Frank at 

5:50-6:42.  

 

“The method of operation of the transformer winding resistance measuring device 10 shown in 

FIG. 1 is presented in the flowchart form in FIG. 2. The flowchart illustrates a feedback loop 

controlled algorithm.” ’078 Frank at 7:18-21. 

 

“The current i flowing throw the winding measuring configuration 19 and the voltage drop v 

over the winding measuring configuration is sampled during the measurement as represented by 

step 39.” ’078 Frank at 7:44-47. 

 

“The active current control feature of the apparatus of the invention that keeps di(∞)/dt≈0 also 

means that the magnetic relationship between different transformer windings does not influence 

resistance measurements. Any individual transformer winding (primary, secondary, tertiary, 

diagnostic etc.) can comprise a winding resistance measuring configuration, as shown without 

limitation in the FIG. 5 a, and can be measured independently. Also any set of windings can be 

connected in series (FIG. 5 b), parallel (FIG. 5 c), or a parallel-series winding resistance 

measuring configuration (FIG. 5 d) and the equivalent resistance may be measured without 

regard of any other winding not connected in the winding resistance measuring configuration. 

The equivalent resistance measurement of a series winding resistance measuring configuration of 

(FIG. 5 b)is frequently used in the transformer diagnostic art for detection of the potential 

damages of winding conductors. The parallel winding resistance measuring configuration (FIG. 

5 c) can be used for detection of the insulation failure between windings, while the parallel-series 

winding resistance measuring configuration (FIG. 5 d) can be beneficial for diagnostics of 

multiphase transformers.” ’078 Frank at 8:52-9:6. 
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’078 Frank at Figure 1.  
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’078 Frank at Figure 5.  

 

 

“1. A method for measuring resistance of at least one winding of a transformer utilizing a test 

current with a maximum test current less than either a core saturation current of a transformer 

whose at least one winding is having its resistance measured or a current limit of a source of 

electrical energy used for measuring of the resistance comprising: 

selecting at least one transformer winding for measurement of winding resistance of the at least 

one winding; 

connecting the at least one winding to the source of electrical energy; 

increasing driving power from the source of electrical energy applied to the at least one winding 

until current in the at least one winding provided from the source of electrical energy reaches a 

predetermined level which is below a core saturation current level of the transformer whose at 

least one winding is having its resistance measured or a current limit of the power source of 

electrical energy; 
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controlling the power from the source of electrical energy applied to the at least one winding to 

maintain the predetermined current flowing through the at least one winding over a time period 

sufficient to cause a L di/dt contribution to a voltage drop across the at least one winding to 

decrease below a threshold level; 

and calculating the resistance of the at least one winding from a measured current flowing 

through the at least one winding and a voltage drop across the at least one winding which are 

measured after the time period.” ’078 Frank at Claim 1. 

 

 

“7. The method of claim 1 wherein the power of the source of the electrical energy is controlled 

to maintain the predetermined current flowing in the at least one winding over the time period is 

achieved automatically using a feedback loop.” ’078 Frank at Claim 7. 

 

 

“12. The method of claim 7 wherein the feedback loop uses a measured voltage drop over the at 

least one winding as the input control parameter of a control of the power source of electrical 

energy.” ’078 Frank at Claim 12. 

 

Additionally, Tocci discloses monitoring voltage amplitude. For example: 

IPR2024-00995
Powermat Ex. 2004

Page 96 of 104



Powermat Technologies Ltd. v Anker Innovations Ltd. – Case No. 5:23-cv-00052 (E.D. of Texas) 

97 

 

IPR2024-00995
Powermat Ex. 2004

Page 97 of 104



Powermat Technologies Ltd. v Anker Innovations Ltd. – Case No. 5:23-cv-00052 (E.D. of Texas) 

98 

Tocci at 6. 
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Tocci at 15-16. 

 

Claim 8 

8. 

The system of claim 

1 comprising a 

power converter 

selected from the 

group comprising: a 

transformer, a DC-

to-DC converter, an 

AC-to-DC converter, 

an AC-to-AC 

converter, a flyback 

transformer, a 

flyback converter, a 

full-bridge converter, 

a half-bridge 

converter and a 

forward converter.  

’263 Baarman discloses a power converter selected from the group comprising: a transformer, a 

DC-to-DC converter, an AC-to-DC converter, an AC-to-AC converter, a flyback transformer, a 

flyback converter, a full-bridge converter, a half-bridge converter and a forward converter. For 

example:  

 

“The primary circuit 300 may also include a low voltage power supply 312 for supplying low 

voltage power to the primary controller 310, the driver circuit as well as any other components 

requiring low voltage power for operation. In the illustrated embodiment the low voltage power 

supply 312 provides scales the input voltage to 3.3 volts. In alternative embodiments, a different 

voltage may be provided.” ’263 Baarman at [0024].  

“For purposes of disclosure, one embodiment of a secondary circuit 400 is shown in FIG. 4. In the 

embodiment of FIG. 4, the secondary circuit 400 generally includes a secondary 410 for receiving 

power from the inductive power supply 300, a rectifier 414 (or other components for converting 

AC power to DC), a low voltage power supply 412 that scales the received power to operate 

the secondary controller 428, conditioning circuitry 416, 426 to remove ripple in the 

signal, current sensor 418, voltage sensor 422, switch 420, load 424, secondary controller 428, 

a signal resistor 432 and an optional wireless transmitter 430. In operation, 

the rectifier 414 converts the AC power generated in the secondary 410 to DC power, which is 

typically needed to power the load.” ’263 Baarman at [0034]. 

 

 

To the extent ’263 Baarman does not disclose any elements of this claim limitation, it would 

have been obvious to a person having ordinary skill in the art to combine, with the teachings of 

the Prior Art, those elements, as known to them or as disclosed by other prior art identified in the 

invalidity contentions. 

 

For example, ’169 Purdy discloses a power converter selected from the group comprising: a 

transformer, a DC-to-DC converter, an AC-to-DC converter, an AC-to-AC converter, a flyback 

transformer, a flyback converter, a full-bridge converter, a half-bridge converter and a forward 

converter: 
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“Another example is disclosed in U.S. Pat. No. 6,362,610 to Yang. More particularly, this patent 

discloses a universal USB power supply unit which includes a USB port connector and a charging 

connector. The USB port connector plugs into the jack of the USB port, while the charging 

connector plugs into the jack of an electronic product to be charged. The current flowing into the 

USB port connector will then pass through an automatic voltage regulator. Disposed within a 

housing of the automatic voltage regulator is a DC voltage transformer which transforms the DC 

voltage (e.g., 5 V) coming from the USB port to the requisite voltage supplied to a power/signal 

connecting jack. A feedback control voltage output circuit compares the feedback voltage signal 

of the power/signal connecting jack and enables the DC voltage transformer to output a preset 

voltage. The charging connector is fitted with a power cord which includes a power/signal 

connector to fit the power/signal connecting jack. Moreover, a voltage parameter associated with 

the particular electronic device is preset within the charging connector using a variable resistor.” 

’169 Purdy at [0005]. 

 

“Once the actual charging parameters are established, the charger 23 then causes the charging 

circuit 26 to charge the battery 22 in accordance with these actual charging parameters, at Block 

47. The charging circuit 26 may include a power supply or transformer for converting power 

from either an AC or DC source to the appropriate charging voltage based upon the actual 

charging parameters. Of course, the charging circuit 26 need not include a power 

supply/transformer in all embodiments. For example, in some applications the charging circuit 

26 may receive power (i.e., 5 V) from the host device via the VBUS line. Moreover, the power 

supply may be carried in a different housing than the controller 27, for example, such as in the 

case of a wall plug transformer. Various configurations of the charging circuitry 26 will be 

readily apparent to those skilled in the art based upon a given application.” ’169 Purdy at [0049]. 

 

Additionally, Tocci discloses a power converter selected from the group comprising: a 

transformer, a DC-to-DC converter, an AC-to-DC converter, an AC-to-AC converter, a flyback 

transformer, a flyback converter, a full-bridge converter, a half-bridge converter and a forward 

converter. 
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Tocci at 6. 
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