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Further, as disclosed, a magnetic resonator includes an 

inductive element, such as a coil or loop of conducting 

material, that provides primarily the reactive (imaginary) 

component of a complex impedance. ‘719 Patent, 43:65 – 44:6. 

The magnetic resonator also includes a capacitance that may 

be realized using a network, and used to control or regulate 

the complex impedance. ‘719 Patent at 20:12-17. 
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The network therefore requires two or more degrees 

of freedom to control or regulate both the real and 

imaginary components of the complex impedance. 

Id. 44:3-6, 42-46; 45:58-61 and 64-66 ; 69:36-50; 56-

60 ; Horenstein Decl. ¶¶ 41-42. 
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The ‘719 Patent provides several detailed examples 

of impedance-matching networks with two or more 

degrees of freedom – these include capacitors 

and/or inductors connected to an inductive element 

to create a magnetic resonator. ‘719 Patent, Figs. 

30-35; Col. 51:45-57; Horenstein Decl. ¶¶ 41-49. 
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‘719 Patent, Col. 52:16-20
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‘719 Patent, Col. 52:16-20
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‘719 Patent, Col. 53:01-05
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‘719 Patent, Col. 53:52-56
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‘719 Patent, Col. 54:30-34
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‘719 Patent, Col. 54:30-34
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‘719 Patent, Col. 55:59-61
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This is further illustrated by the use of the Smith 

Charts in Figures 30-35 in the ‘719 Patent and 

explained by Dr. Horenstein ¶ 43:

“The horizontal axis represents the normalized 

real component of the impedance. The point of 

perfect match is achieved when the tuning 

trajectory arrives at the center of the circle.” 
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Dr. Allen agrees that the ‘719 Patent discloses tuning the 

circuit requires multiple variable components: “This tuning can 

be done, for example, by connecting the inductive component 

to “networks of variable capacitors.” Allen Decl. (Exh. 1003) 

(citing ’719 patent at 45:64-46:5, 46:37-44) (emphasis added).

In addition, Fig. 36 of the ‘719 patent does not disclose 

additional preferred embodiments of a resonator with a 

network of capacitors.
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• Instead, the figures in Fig. 36 are offered as 
alternatives to any of the single, variable capacitors 
in the preferred embodiment networks of Figs. 30-
35, e.g., C1 and C2. 

• Figs. 36(a) – (d) could potentially be used to replace 
one of the single, variable capacitors in the 
complete circuits that are disclosed as preferred 
embodiments in Figs. 30-35 with the accompanying 
Smith Charts for Figs. 30-35. 

• The circuits of Figs. 36 show no inductors, no 
resistive loads, and, for that matter, no complete 
circuits. 

• Additionally, the capacitors shown in Figs. 36 
cannot perform any impedance matching, nor are 
they accompanied by any Smith Chart indicative of 
the two or more degrees of freedom to function as 
required by the circuits of Figs. 30-35. 

• Thus, PO’s construction of network of capacitors 
requiring two or more degrees of freedom does not
exclude a preferred embodiment. 
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Pet. Reply quotes ‘719 Patent: “a network of capacitors, 
as used herein, may in general refer to any circuit 
topology including one or more capacitors.” 
’719 patent 52:32-38.

But Petitioner:
(1) failed to display the entire sentence; and
(2) failed to disclose that the sentence is in the 
same paragraph that begins with describing the 
circuits in Figs. 30(a) to Col. 52:16-20.
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Capacitor bank is defined separately from
“network of capacitors” 
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Petitioner failed to meet its burden

to demonstrate that Cook-554 is Prior Art
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The elements of Cook-554 claim 17 have the following 
requirements:
(a) receive power via a resonant circuit…at a receive 
power level;
(b) convert the received power … with a power converting 
circuit; and
(c) vary the impedance of the power converting circuit 
… based on the received power level. Cook-554 claim 17 
(emphasis added.)
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• The received power of element (a) 
is the power received by the 
resonant circuit, i.e., the Receive 
Antenna Unit in Fig. 4-12. 
Horenstein Decl. at 95.

• The indicated power-converting 
circuit comprises the components 
within the central dotted box.

• The voltage sense V and current 
sense I (elements E and F) in Fig. 4-
12 indeed yield a value of power 
that is delivered to the load. Cook 
Prov. at 31, Exh. 1006 pg. 043.

• The power delivered to the load is 
clearly not the power being 
received by the resonator as would 
be measured at the antenna feeder 
cable.BURR &
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• The power received by the 
resonator is first converted by the 
Receive Power Converter Unit into 
a DC or AC output via a rectifier and 
DC/DC or DC/AC converter; this 
output power is then delivered to 
the load.

• The V and I sensors (E and F in Fig. 
4-12) measure the power delivered 
to the load.

• Losses occur in the Receive Power 
Converter Unit. Cook Prov. at 5.51, 
Exh. 1006 pg. 060.

• Thus, the power delivered to the 
load, as measured by V and I, will 
be less than the power received by 
the resonator.
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Independent Claim 17 Is Patentable 
Over Cook-554

(Petitioner’s Ground 2)
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Petitioner alleges that the single capacitor 

bank in the tuning network of the transmit 

power converter unit, and the tuning and 

matching network of the receive power 

converter unit, is a network of capacitors. 

Pet. at 44-45.
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• The tuning network is not a component part 
of the transmit or receive antenna units. 
Resp. at 52; Horenstein Decl. ¶ 122. 
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The four elements in Fig. 16:
• are connected to the Power-

Stage Bridge Inverter by a 
simple series connection

• all pass the same current from 
the Power-Stage Bridge Inverter 
and

• allow only adjustment of the 
resonant frequency 

• do not adjust the load 
resistance presented to the 
power stage to a matching value

(Horenstein Decl. at 50 – 58 (Exh. 
2011)).BURR &
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• Fig. 16 of Cook-554 only 
discloses a single capacitor 
bank 

• Capacitors with RF switches 
that are opened or closed to 
adjust the effective 
capacitance of the system --
Cook-554 17:41-61

• The capacitor bank has only 
one degree of freedom. --
Horenstein ¶¶ 50-59; 119-120
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Petitioner Did Not Meet Its Burden
To Show Independent Claim 17

Is Obvious Over Lee and Cook-523 

(Petitioner’s Ground 4)
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• Lee only discloses a single 

switched capacitor bank 

functioning as one variable 

capacitor. PO’s Response (62-

64); Horenstein Decl. ¶¶ 88-89. 

• Functionally the same as the 

capacitor bank shown in Cook-

554 Fig. 16. Id. at 91.

• The capacitor bank adjusts the 

resonant frequency. Lee [0078]; 

Pet.’s Reply at 29-30. BURR &
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Lee does not disclose which electrical 

elements, if any, are inside the box 

labeled 37a in Figure 13, nor does Lee 

disclose the purpose or use of the box 

labeled 37a. Lee ¶ 75.

The entire paragraphs in Lee 

discussing Figures 12 and 13 only 

disclose adjusting the capacitance of 

the circuit using capacitor bank 32b 

(Lee ¶ 4, 23, 75, 78) in order to adjust 

the resonant frequency.
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• As noted in Lee, the switched capacitor bank 32b 

performs the function of an electronically controlled 

capacitor…” Lee ¶ 86.  

• Thus in Lee, like Cook-554, a single, variable 

capacitor (in the form of a capacitor bank) maintains 

the resonant frequency.
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• Lee does not disclose a second degree of freedom in order to match the 
resistance of the source of the wireless power transfer circuit to the 
resistance of the load, as disclosed and explained in detail in the ʼ719 
Patent and as required by Claim 17. 

• Lee fails to mention, much less explain, the Smith Chart and its 
requirement for two degrees of freedom in order to tune the two variable 
elements to ensure resistance matching for a particular resonant circuit. 
Horenstein Decl. ¶¶ 45 – 49. 

• Petitioner and its technical expert likewise failed to address the use of 
the Smith chart in illustrating the two-degrees-of-freedom tuning 
procedure disclosed in the ʼ719 patent. Horenstein Decl. ¶ 44-57. 

• Similarly, the Lee reference also never mentions the Smith Chart or the 
required two or more degrees of freedom.
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• Petitioner misrepresents Dr. Horenstein’s Deposition testimony by 
implying in a conclusory sentence in the Reply that Dr. Horenstein 
confirmed that Lee discloses a network of capacitors with two degrees 
of freedom. Reply at 30, citing  --Horenstein Tr. at 49: 19-24.

• Indeed, the portion of Dr. Horenstein’s testimony cited by Petitioner is 
not discussing Lee at all. 

• Instead, in response to a question by counsel for Petitioner, Dr. 
Horenstein simply stated that impedance matching, as disclosed in the 
‘719 Patent, requires two degrees of freedom. --Horenstein Tr. 49:19-
24
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CONCLUSION
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