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I. INTRODUCTION 

Under the Court’s Amended Case Management and Scheduling Order (Dkt. 315), 

ParkerVision seeks proper constructions of six disputed claim terms1 in U.S. Patent Nos. 

6,091,940 (“the ’940 Patent”), 7,865,177 (“the ’177 Patent”), and 7,039,372 (“the ’372 Patent”) 

(collectively, the “patents-in-suit”).2 

II. ARGUMENT 

A. “harmonic”/”harmonics” – ’940 and ’372 Patents 

Claim Term ParkerVision’s Proposal Defendants’ Proposal 

harmonic / 
harmonics  

“frequency or tone that, when 
compared to its fundamental or 
reference, is an integer multiple 
including n=1/the fundamental” 

“a frequency or tone that, when 
compared to its fundamental or 
reference frequency or tone, is an 
integer multiple of it . . where the 
integer is 2, 3, 4, etc.” 

’940 Patent: Claims 24, 25, 26, 331, 364, 365, 366, 368, 369, 373 
’372 Patent: Claims 95, 96, 99, 100, 103, 104, 107, 108, 109, 110, 126, 127 

 
Defendants seek additional briefing on the term “harmonic(s).” The parties dispute 

whether “harmonic” includes the fundamental frequency or first harmonic where integer n equals 

1. Defendants’ attempt at a second bite at the apple should be rejected. 

The PTAB rejected Defendants’ construction in favor of ParkerVision’s on March 8, 

2016.3 The Board construed “harmonic” to mean “a frequency or tone that, when compared to its 

                                                 
1 As of September 27, 2019, when this brief was due, the Court had not yet ruled on 
ParkerVision’s Motion for Additional Claim Construction Briefing and Identification of Terms 
which Continue to Require Construction (Dkt. 303). Thus, ParkerVision has briefed all potential 
terms where additional briefing has been requested, whether agreed or disputed. 
2 ParkerVision sets forth the Background, Principles of Claim Construction, and Level of 
Ordinary Skill in the Art in its June 15, 2015, Claim Construction Brief. Ex. 1 (Dkt. 148) at 1-5. 
3 On June 15, 2015, in ParkerVision, Inc. v. Qualcomm Inc. (“ParkerVision I”), the Court also 
rejected Defendants’ proposal on the term “harmonic or sub-harmonic of the carrier signal” in 
other ParkerVision patents. Defendants’ proposal was “n is 0.5 or an integer greater than 1,” 
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fundamental or reference frequency or tone, is an integer multiple of it … [and] includes the 

fundamental frequency as the first harmonic” using the broadest reasonable interpretation4 

standard for claim construction. Ex. 20 (Final Written Decision, Paper 32, IPR2015-01828) at 7.5 

The Board found that “the patentee included the fundamental frequency of a waveform as the 

first harmonic of the fundamental frequency” in the ’940 specification’s lexicographer definition 

of “harmonic”: 

Harmonic: A harmonic is a frequency or tone that, when compared to its 
fundamental or reference frequency or tone, is an integer multiple of it. In other 
words, if a periodic waveform has a fundamental frequency of “f” (also called the 
first harmonic), then its harmonics may be located at frequencies of “n•f,” where 
“n” is 2, 3, 4, etc. The harmonic corresponding to n=2 is referred to as the second 
harmonic, the harmonic corresponding to n=3 is referred to as the third harmonic, 
and so on. 

Ex. 2 (Decision, Paper 8, IPR2015-01828) at 13 (citing Ex. 14 (’940 Patent at 8:22–30)). The 

Board’s reasoning and analysis is directly on point: 

 

                                                                                                                                                             
while ParkerVision’s proposal that was adopted was “n is 0.5 or an integer greater than or equal 
to 1.” Ex. 16 (ParkerVision I Claim Construction Order, Feb. 20, 2013) at 16-17 (emphasis 
added).  
4 Although the broadest reasonable interpretation claim construction standard is not the same as 
the Phillips claim construction standard applied by this Court, the outcome is the same here 
where, for example, the ’940 specification defined the term “harmonic.” See Ex. 14 (’940 Patent) 
at 8:22–30. 
5 In addition to the IPR2015-01828 on the ’940 Patent, five other inter partes review proceedings 
with corresponding discussion on “harmonic”: 

Case Number Decision on Institution Final Written Decision 

2015-01829 Paper 8 (Ex. 3) at 12-15 Paper 30 (Ex. 8) at 7-8 

2015-01831 Paper 8 (Ex. 4) at 12-16 Paper 30 (Ex. 9) at 7 

2015-01832 Paper 8 (Ex. 5) at 12-15 Paper 30 (Ex. 10) at 8, 12-13 

2015-01833 Paper 8 (Ex. 6) at 12-15 Paper 30 (Ex. 11) at 8, 12-13 

2015-01834 Paper 10 (Ex. 7) at 12-15 Paper 32 (Ex. 12) at 8, 12 
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First, the definition explains that a harmonic is a frequency that is an integer 
multiple of its fundamental frequency. It commonly is understood, and not 
disputed by the parties, that the number “1” is an integer. Second, the definition 
expressly states that the fundamental frequency is “also called the first harmonic.” 
Id. (emphasis added). In other words, the fundamental frequency expressly is 
stated to be a harmonic—the first harmonic. Third, the definition states that “n=2 
is referred to as the second harmonic” and “n=3 is referred to as the third 
harmonic.” Id. (emphases added). Fourth, Petitioner focuses on the phrase “if a 
periodic waveform has a fundamental frequency of ‘f’ (also called the first 
harmonic), then its harmonics may be located at frequencies of ‘n•f,’ where ‘n’ is 
2, 3, 4, etc.” (id.) (emphasis added) to argue that the definition does not include 
n=1 (Pet. 15). That phrase, however, uses the operative term “may” to describe 
where the frequencies are located—“its harmonics may be located at”—it does 
not say exclusively located at or only located at. Nor would such limitation make 
sense when the definition expressly refers to the fundamental frequency as the 
first harmonic.  

Petitioner does not identify an instance where the specification uses the term 
“harmonic” in a manner that distinguishes the fundamental frequency, i.e., the 
first harmonic. Rather, the specification consistently refers to the fundamental 
frequency as the first harmonic. See, e.g., Ex. 1001, 18:35–45 (“[A] continuous 
and periodic waveform … has sinusoidal components (harmonics) at frequencies 
that are integer multiples of the fundamental frequency of the underlying 
waveform (i.e., at the Fourier component frequencies). Three harmonics of 
periodic waveform 1910 are shown separately, in expanded views, in FIGS. 19F 
and 19G. Since waveform 1910 (and also waveform 1908) is shown as a square 
wave in this exemplary embodiment, only the odd harmonics are present, i.e., the 
first, third, fifth … etc.” (emphases added, bold omitted from reference 
numerals)); id. at Figs. 19F and 19G (illustrating the fundamental frequency, third 
harmonic, and fifth harmonic); id. at 26:7–14 (describing Fig. 63 as illustrating 
the fundamental and second harmonics of harmonically rich signal 6212 and 
referring to the fundamental harmonic as the first harmonic)). 

Petitioner’s strongest argument in support of excluding the fundamental 
frequency from the definition of “harmonic” is that in “Figure 14, the purpose of 
the switch module is to generate a harmonically rich signal with higher frequency 
signals that can be transmitted (i.e., to upconvert); the switch module would be 
superfluous if ‘harmonic’ included the fundamental frequency (n>1).” Pet. 16. 
Rather, Petitioner contends that the “switch module” in such circumstance would 
“have no purpose and, in fact, would be detrimental to the operation of the 
system.” Id. at 17 (citing Ex. 1002 ¶¶ 130–33). Even if Petitioner is correct in that 
the purpose of the switch module is to generate higher frequency signals, and that, 
in certain circumstances (i.e., using the fundamental frequency), an embodiment 
of the invention might not serve its intended purpose, Petitioner has not shown 
that such concern should trump the express lexicographic definition patentee 
provided in the specification. Further, Petitioner’s position does not appear 
consistent with the language of claims 1 and 18 because those claims recite a 
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“plurality of harmonics,” which includes more than one harmonic. In other words, 
even if one of the recited “plurality of harmonics” is the fundamental frequency, 
Petitioner has not explained how that results in the invention not serving its 
purpose when at least one other harmonic is included. 

Ex. 2 (Decision, Paper 8, IPR2015-01828) at 13-15 (footnotes omitted). In its Final Written 

Decision, the PTAB found that “ParkerVision asserted that [it] should maintain [its] 

construction,” while “Qualcomm did not address the adopted construction.” Ex. 20 (Final 

Written Decision, Paper 32, IPR2015-01828) at 7. 

As the dispute between the parties has not changed, ParkerVision’s argument regarding 

why its proposal should be adopted also has not changed. Thus, ParkerVision refers the Court to 

its original briefing and exhibits regarding “harmonic” in its claim construction brief filed on 

June 15, 2015 (Dkt. 148) on pages 5-8, which is Exhibit 1. See Ex. 1 (Dkt. 148) at 5-8. The Court 

should construe “harmonic” to include the fundamental frequency or first harmonic. 

B. “switch” / “switch module” - ’940 Patent 

Claim Term ParkerVision’s Proposal Defendants’ Proposal 

switch / switch 
module  

“device with an input and output 
that can take two states, open and 
closed, as dictated by an 
independent control input” 

“device with an input and output that 
can take two states, open and closed” 

’940 Patent: Claims 24, 331 

 
ParkerVision has revised its original proposed construction to narrow the parties’ dispute. 

ParkerVision’s proposal is now identical to Defendants’, except that it requires an independent 

control input, while Defendants’ does not. 

The PTAB held that the “broadest reasonable interpretation” of “switch/switch module” 

is the same as the construction Defendants propose here. Ex. 4 (Decision, Paper 8, IPR2015-

01831) at 7, 11. But the Court is tasked with providing the complete and correct construction of 
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the “switch/switch module,” not its broadest reasonable interpretation. Thorner, 669 F.3d at 

1365. And although the PTAB did not include a control input in its “broadest reasonable 

interpretation,” it acknowledged that the “’940 patent specification describes the structure of an 

embodiment of a switch module as comprising a first input, a second input, a control input, an 

output, and a switch.” Ex. 4 (Decision, Paper 8, IPR2015-01831) at 9 (emphasis added). 

Applying the right approach to claim construction, ParkerVision’s proposal reflects the 

plain and ordinary meaning of “switch” and “switch module” in the context of the intrinsic 

record. See Thorner, 669 F.3d at 1365. In the ’940 Patent, a switch or switch module includes a 

control input in addition to an input and an output. For instance, claims 24 and 331, by virtue of 

their dependence on claim 22, require a “switch module” that has three elements: an input 

connected to a bias signal, an output generating a periodic signal, and a control input connected 

to a control signal. Ex. 14 (’940 Patent) at Claim 22 (emphasis added). 

The ’940 Patent’s written description squares with the claims’ requirement of a control 

input connected to a control signal, as Defendants’ own citations to the ’940 Patent demonstrate. 

In the Joint Claim Construction Statement, Defendants cited 18 figures to support their proposed 

construction.6 Dkt. 124 at 7 (emphasis added). In each figure, the switches have control inputs 

connected to a control signal. For example, in representative Fig. 31A (reproduced below with 

green annotations), the “switch module 3102 of the present invention is comprised of a first input 

3108, a second input 3110, a control input 3120, an output 3122, and a switch 3116.” Ex. 14 

(’940 Patent) at 35:46-48 (emphasis added). 

                                                 
6 Defendant’s references are to figures in the ’372 Patent, because the “switch” terms were 
originally found in claims of both the ’940 and ’372 Patents. After the Court’s Order permitting 
ParkerVision to proceed with a reduced number of claims (Dkt. 297 at 7),the “switch” terms are 
found only in asserted claims of the ’940 Patent.  
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Id. at Fig. 3. Switch 3116 is controlled by oscillating signal 3104, which is “connected to the 

control input 3120 of the switch module 3102.” Id. at 35:64-65 (emphasis added). Both the ’940 

Patent’s description and claims thus show that a switch module has three terminals: an input, an 

output, and a control input. 

Defendants’ past briefing concedes that the “customary use” of “switch” includes a 

control signal. Fig. 28A, as annotated by Defendants in their original claim construction brief, 

highlights and labels the “‘control input’ terminal”: 

 

“control input” 
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Dkt. 171 at 11 (green emphasis added). In Defendants’ own words, “[c]onsistent with the 

customary use of the term, the claimed ‘switch’ (2816) inside the module is capable of taking 

two states, determined by a control signal.” Id. (emphasis added). 

The Court should adopt ParkerVision’s proposal, because it correctly embodies all three 

elements—input, output, and control input—while Defendants’ proposal includes just two—

input and output. Defendants’ construction is not only incomplete, but also would confuse the 

jury, which would wonder why the Court construed “switch module” to include only two of the 

three elements required by the claim language and described in the ’940 Patent’s written 

description. 

C. “to gate / “gating” - ’940 and ’372 Patents 

Claim Term ParkerVision’s Proposal Defendants’ Proposal 

to gate / gating “to change/changing between the 
open and closed states of a device 
that can take two states, open and 
closed, as dictated by an 
independent control input” 

"to change / changing between (i) 
connecting a signal at an input to an 
output such that the input and output 
have an equal voltage, and (ii) 
disconnecting the signal from the 
output" 

’940 Patent: Claims 24, 25, 26, 331, 364, 365, 366, 368, 369, and 373 
’372 Patent: Claims 95, 96, 99, 100, 103, 104, 107, 108, 109, 110, 126, 127 

 
The parties’ competing constructions are both directed to the concept of changing a 

switch between its open and closed states. ParkerVision has adopted Defendants’ proposal to the 

extent that it requires changing between the closed and open states of a switch.7 

Defendants’ proposal differs from ParkerVision’s in two respects. First, as discussed in 

Section II.B, Defendants’ construction omits the concept of a control input. But the claims state 

that gating is caused by a control signal—without a control signal, there is no gating. For 
                                                 
7 For clarity, ParkerVision’s proposed construction expands “switch” to its proposed construction 
of the term, which is discussed supra, in Section II.B. 
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instance, claim 22 of the ’940 Patent requires a “control signal [to cause] said switch module to 

gate said bias signal,” and claim 95 of the ’372 Patent similarly recites “said first control signal 

causing said first gating means to gate said combined signal.” Ex. 14 (’940 Patent) at Claim 22 

(emphasis added); Ex. 17 (’372 Patent) at Claim 95 (emphasis added). 

Second, Defendants’ proposal would require “connecting a signal at an input to an output 

such that the input and output have an equal voltage.” The PTAB rejected Qualcomm’s attempt 

to import the equal-voltage limitation into both “switch module” and “to gate,”8 concluding that 

the plain and ordinary meaning is not so limited as to require an equal voltage at a closed 

switch’s input and output. Ex. 4 (Decision, Paper 8, IPR2015-01831) at 10, 12. The PTAB’s 

ordinary-meaning holding flows from the lack of a special definition or subject-matter disclaimer 

in the intrinsic record. See Hill-Rom Servs., Inc. v. Stryker Corp., 755 F.3d 1367, 1371 (Fed. Cir. 

2014).  

The extrinsic evidence supports the PTAB’s rejection of Qualcomm’s equal-voltage 

limitation. Before the PTAB, as in its prior claim construction briefing in this Court, Qualcomm 

relied on the assertion that “an ideal switch has either zero voltage across it or zero current 

through it at all times.” Ex. 4 (Decision, Paper 8, IPR2015-01831) at 11, n.11; Dkt. 171 at 11; 

Dkt. 171, Gardner Decl. Ex. 5, Krauss, Solid State Mixers at 432. The ’940 and ’372 Patents 

describe ideal switches but also describe non-ideal switches, because, as the PTAB explained, 

“logically, not all switches [or switch modules] are ideal.” Ex. 4 (Decision, Paper 8, IPR2015-

01831) at 11. 

                                                 
8 Although the PTAB declined to expressly construe “to gate,” it observed that Qualcomm’s 
“proposed construction improperly incorporates the language from its proposed meaning of 
‘switch’ and ‘switch module’ (i.e., ‘such that the input and output have an equal voltage’), 
language we rejected in construing ‘switch module.’” Ex. 4 (Decision, Paper 8, IPR2015-01831) 
at 12. 
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Consider, for example, Figures 28A and 29A (annotated below in green). The two 

circuits are the same, except that Figure 28A shows a switch (2816) iconically, while Figure 29B 

illustrates a realizable, non-ideal switch (2901) implemented with a field effect transistor (FET). 

Ex. 14 (’940 Patent) at 34:22-45. 

 

But even regarding iconic switch 2816, the ’940 Patent recognizes that the voltages appearing at 

its terminals when the switch is closed are not equal, as Defendants’ proposal would require: 

“[w]hen the switch 2816 … is closed, the harmonically rich signal 2814 will have an amplitude 

substantially equal to the potential of signal 2812 or 2818 … of the second input 2810 … of the 

switch module 2802.” Id. at 43:38-42. 
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In other words, as illustrated above in annotated Figures 28A-C, the voltage at the “top” terminal 

of switch 2816 (i.e., harmonically rich signal 2814) is not equal to the voltage at the “bottom” 

terminal of switch 2816 (i.e., 2812 or 2818, depending on whether Figure 28B or 28C is selected 

to supply signal “A”). The two voltages are only substantially equal. 

In their prior claim-construction briefing, Defendants acknowledged that the voltages at 

the input and output of a closed switch need not be equal: “when the switch is closed, the output 

and input are connected and the voltages at (2810) and (2822) are substantially equal.” Dkt. 171 

at 13 (boldface added). Only ideal switches (if any) meet Defendants’ equal-voltage limitation. 

But as the PTAB recognized, not all switches are ideal. Ex. 4 (Decision, Paper 8, IPR2015-

Voltages not equal 
when switch is closed 
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01831) at 11. Indeed, the ’940 and ’372 Patents describe many practical circuits with non-ideal 

switches constructed from real-world transistors. See, e.g., Exs. 14 and 17 (’940 and ’372 

Patents) at Figs. 29A, 30A, 32A, 33A, 48A, 48B, 57A-C. Defendants have not argued otherwise. 

Far from providing a special definition or subject-matter disclaimer to justify Defendants’ 

construction, the ’940 and ’372 Patents confirm the PTAB’s decision and square with 

Defendants’ own extrinsic evidence: the plain meaning of “switch module” (and, by extension, 

“to gate”) is not limited to ideal switches with equal voltages at their inputs and outputs when 

closed. Instead, the plain meaning of “to gate” includes gating implemented with real-world non-

ideal switches. 

D. “summer” - ’372 Patent 

Claim Term ParkerVision’s Proposal Defendants’ Proposal 

“summer” plain and ordinary meaning, or 
alternatively, “circuitry that sums 
two or more signals” 

“a device that sums two or more 
signals” 

’372 Patent: Claims 95, 99, and 103 

The parties dispute whether “summer” should be limited to a “specialized device”9 or 

whether “summer” is entitled to its plain and ordinary meaning (e.g., circuitry that sums two or 

more signals). Defendants seek to limit “summer” to a “specialized device,” but there is no 

definition or disclaimer in the ’372 Patent that would warrant this limitation. The claims and 

specification give “summer” its plain and ordinary meaning. Defendants’ contrary construction is 

ambiguous because it provides no context or explanation of what satisfies the “device” limitation 

or how it differs from the ordinary meaning of “summer.” 

                                                 
9 See Dkt. 171 at 25 (Defendants’ claim construction brief arguing that “the ParkerVision patents 
claim a specialized device called a ‘summer’ or ‘summing means’ that adds the voltages 
together” (emphasis added)). 
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The ’372 Patent specification supports ParkerVision’s construction. It explains that the 

term is used in the context of its well-known, ordinary meaning. Ex. 17 (’372 Patent) at 47:20-21 

(“The design and use of a summer 3402 is well known to those skilled in the relevant art(s).”). 

The specification also explains that “[t]he invention supports numerous embodiments of the 

summer.” Id. at 46:45-46. The specification describes “[e]xemplary embodiments of the summer 

… for illustrative purpose only” and states that “[t]he invention is not limited to these 

embodiments.” Id. at 46:47-50. Defendants cannot identify any definition or disclaimer that 

supports departing from the ordinary meaning. Thus, the term should be given its plain and 

ordinary meaning. See Unwired Planet v. Apple Inc., 829 F.3d 1353, 1358 (Fed. Cir. 2016) 

(holding ordinary meaning applies absent (1) an express definition or (2) a clear and 

unmistakable disclaimer). 

Defendants’ construction seeks to limit the claims without even providing any context or 

explanation of what their “device” limitation means or requires. So Defendants’ construction 

would only confuse the jury. For example, the ’372 Patent provides multiple exemplary 

embodiments for a “summer” including in figures 7, 18, 34, 67, 68, 69, 70, and 71—yet 

Defendants’ construction is unclear about whether it includes these embodiments.10 Anyway, 

Defendants cannot read limitations into the term from the embodiments in the specification.11 

                                                 
10 Defendants’ proposal for the corresponding structure for the “summing means” term includes 
only figures 70 (summer 7085) and 71 (summer 7126), while Defendants omit Figure 34. Thus, 
it is unclear whether Defendants’ proposal for “summer” would include each of the embodiments 
disclosed in the ’372 Patent. Each of the embodiments disclosed in the ’372 Patent supports 
ParkerVision’s construction that “summer” is entitled to its plain and ordinary meaning (e.g., 
circuitry that sums two or more signals). 
11 During the August 12, 2015 claim construction hearing, Defendants argued that summer is 
limited to voltage signals and does not support current signals. Ex. 18 (Markman Transcript, 
Aug. 12, 2015) at 169:9-170:22. This is incorrect. The description of the summers in the 
specification is agnostic as to the type of signal (e.g., voltage, current, energy.). See, e.g., Ex. 17 
(’372 Patent) at 47:19-32, 48:26-40. 
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See Unwired Planet, 829 F.3d at 1359 (“[W]e have repeatedly held that it is not enough that the 

only embodiments, or all of the embodiments, contain a particular limitation to limit claims 

beyond their plain meaning.”). 

If Defendants argue that ParkerVision reads the “summer” out of the claim, that is wrong. 

ParkerVision’s construction simply gives that term’s its ordinary meaning. And if Defendants 

argue that ParkerVision’s infringement contentions identify no “summer,” that too is wrong. 

Whether Defendants’ products include a “summer” is a fact question, not a matter for claim 

construction. 

E.  “bias signal” – ’940 Patent 

Claim Term ParkerVision’s Proposal Defendants’ Proposal 

“bias signal” “(1) a signal having a steady, 
predetermined level; or (2) the 
modulating baseband signal” 

“(1) a signal having a steady, 
predetermined level or (2) the 
original baseband signal at the 
source” 

’940 Patent: Claims 24 and 331 

 
Neither party originally proposed “bias signal” for construction, either in this Court or in 

the PTAB proceedings. Dkt. 124 (Joint Claim Construction Statement); Ex. 10 (Final Written 

Decision, Paper 30, IPR2015-01832) at 9. Defendants now ask the Court to adopt the same two-

part construction as the PTAB adopted. Id. at 12. The only dispute is over the second portion of 

the two-part construction.12  

The parties’ constructions have two parts, each of which corresponds to one of the two 

types of bias signals the ’940 Patent discloses. The first type of bias signal is generally fixed and 
                                                 
12 In an effort to both minimize the number of disputes for the Court to resolve and highlight the 
heart of the parties’ dispute since ParkerVision’s Notice Regarding its Proposal for the Disputed 
Claim Construction Term “Bias Signal” (Dkt. 316), ParkerVision has agreed to adopt the first 
portion of Defendants’ proposal where a “bias signal” may mean “a signal having a steady, 
predetermined level.” 
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corresponds to the first part of the parties’ proposals. Figure 28A illustrates a switch module that 

uses a fixed bias signal. Ex. 14 (’940 Patent) at 32:34-35. The second type of bias signal is not 

fixed, because it contains the information to be transmitted. Figure 56 depicts a transmitter that 

uses an information-bearing bias signal. The information signal 5650 in Figure 56 may be used 

directly as the bias/reference signal 5646. Id. at 57:1-4.  

Defendants draw the second part of their definition from the ’940 Patent’s definition of 

“information signal.” In its petition seeking inter partes review of the ’940 Patent, Qualcomm 

argued that “the ’940 patent defines ‘bias signals’ as encompassing information signals,” based 

on the ’940 Patent’s description of the relationship between the bias and information signals in 

Figure 56: “It is well known to those skilled in the relevant art(s) that the information signal 

5650 may be used as the bias/reference signal 5646 directly without being summed with a bias 

signal.” Ex. 15 (Petition, Paper 1, IPR2015-01832) at 29 (emphasis in original). Thus, 

Qualcomm argued, “bias signal” should be construed in the same way the patent defines 

“information signals.” Id. 

Defendants’ argument is flawed. One cannot conclude from the ’940 Patent’s statement 

“information signal 5650 may be used as the bias/reference signal 5646” that the ’940 Patent 

defines “bias signal” as encompassing “information signal,” or that “bias signal” should be given 

the same meaning as “information signal.” Ex. 14 (’940 Patent) at 57:1-4. That statement instead 

indicates that some “information signals” are also “bias signals.” 

Even if Defendants were correct that the ’940 Patent defines “bias signal” to encompass 

“information signal,” Defendants have selected just part (the wrong part) of the ’940 Patent’s 

definition of “information signal.” The ’940 Patent provides the following definition of 

“information signal”: 
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The signal that contains the information that is to be transmitted. As used herein, 
it refers to the original baseband signal at the source. When it is intended that the 
information signal modulate a carrier signal, it is also referred to as the 
“modulating baseband signal.” It may be voice or data, or any other signal or 
combination thereof. 

Id. at 8:48-54 (emphasis added). The second part of Defendants’ proposal (emphasized above) is 

drawn from only one of the four sentences in the ’940 Patent’s definition. 

The PTAB construed “bias signal” as Defendants propose here and suggested that in so-

doing, it was agreeing with ParkerVision. Ex. 10 (Final Written Decision, Paper 30, IPR2015-

01832) at 12. But ParkerVision did not argue to the PTAB that “bias signal” should be limited to 

“the original baseband signal at the source.” Instead, ParkerVision argued that “even accepting 

Qualcomm’s assertion that the ’940 Patent expanded the ordinary meaning of ‘bias signal’ to 

include ‘information signal’ as defined in the ’940 Patent, the proper construction of ‘bias signal’ 

is ‘(1) its ordinary meaning, i.e., a signal having a steady predetermined level, or (2) a baseband 

signal.’” Ex. 19 (Response, Paper 16, IPR2015-01832) at 38 (emphasis added). 

ParkerVision directed the PTAB to the entire definition of “information signal,” 

particularly highlighting both the second and third sentences of the definition. Id. at 26-27. 

ParkerVision highlighted those two sentences because each shows that an “information signal” is 

a “baseband signal,” which was germane to the merits of the PTAB proceeding. Id. ParkerVision 

reasoned that if “the Board adopts Qualcomm’s position and agrees to expand the meaning of 

bias signal to include ‘information signal’ as that term is used in the ’940 Patent, then the ’940 

Patent’s definition of ‘information signal’ as a ‘baseband signal’ must control.” Id. at 38-39 

(emphasis added). 

Defendants have asserted that their proposed construction of “bias signal” is compelled 

by “ParkerVision’s disclaimer during the IPR proceedings” (Dkt. 302 at 2), but there was no 

such disclaimer. ParkerVision’s IPR arguments suggest no more than that a “bias signal” is a 
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“baseband signal.” Ex. 19 (Response, Paper 16, IPR2015-01832) at 38. 

Both parties’ proposals require a “bias signal” to be a “baseband signal,” but Defendants’ 

proposal adds “original” and “at the source” limitations (i.e., “the original baseband signal at the 

source”), while ParkerVision’s proposal adds a “modulating” limitation (i.e., “modulating 

baseband signal”). Both parties’ constructions are drawn from the ’940 Patent’s definition of 

“information signal,” but ParkerVision’s is superior to Defendants’ for two reasons. 

(1) The meaning of Defendants’ proposal—taken out of context—is at best unclear and at 

worst misleading. 

Defendants’ construction might confuse the jury or let Defendants make improper non-

infringement arguments. Removed from the context of the ’940 Patent’s complete definition of 

“information signal” and related terms, the meaning of the “original” and “at the source” 

qualifiers in Defendants’ proposal is unclear. 

Presented with Defendants’ proposal, the jury might think that a “bias signal” is not 

“original” and “at the source” if it is processed (e.g., amplified or filtered) in an intermediate step 

after it is created but before it is transmitted. While such an understanding of “the original 

baseband signal at the source” might be plausible when that language is stripped from the 

context of the ’940 Patent, it is wrong when the definition of “information signal” is considered 

as a whole and within the context of the entire ’940 Patent. The object of claim construction is to 

assist the jury in determining the facts at issue, like whether Defendants infringe the asserted 

claims. See Markman v. Westview Instruments, Inc., 517 U.S. 370, 385 (1996). That goal is 

frustrated if the jury is given a construction, like the one Defendants propose, that is so unclear it 

presents a substantial probability of being misunderstood and misapplied. 

The ’940 Patent contains multiple examples of “information signals” that are processed 
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after they are created but before they are transmitted. For example, each of Figures 1, 3, 5, and 7 

depict modulation circuits in which “information signals” are optionally amplified and filtered 

before transmission. Ex. 14 (’940 Patent) at Figs. 1, 3, 5, and 7. The ’940 Patent’s description of 

Figure 5 is representative and explains that an “information signal” remains an “information 

signal” if it is processed before transmission: 

 

Id. at Fig. 5. “Information signal 502, 2202 can be amplified by an optional amplifier 504 and 

filtered by an optional filter 518. Amplitude modulation circuit 500 also includes a local 

oscillator (LO) 506 which has an LO output 508. Information signal 502, 2202 and LO output 

508 are then multiplied by a multiplier 510.” Id. at 12:14-20 (emphasis added). The input to 

multiplier 510 (labeled “A” in annotated Figure 5 above) is the “information signal,” even 

though it might have been amplified and filtered. In fact, the patentee did not provide different 

numerical labels for the outputs of amplifier 504 or filter 518, because the outputs of those 

devices are still the “information signal.” 

The purpose of the second sentence in the ’940 Patent’s definition of “information 

signal” (i.e., “As used herein, it refers to the original baseband signal at the source.”) is not to 

A 
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exclude “information signals” that are processed before transmission. It is instead to clarify that 

among the multiple signals in a communication system that convey information, “information 

signals” are those that are (1) baseband signals and (2) not yet transmitted. Ex. 14 (’940 Patent) 

at 8:48-54. The surrounding sentences reinforce this understanding. Id. The first sentence (i.e., 

“The signal that contains the information that is to be transmitted.”) suggests that an 

“information signal” is yet to be transmitted, as does the third sentence (i.e., “When it is intended 

that the information signal modulate a carrier signal, it is also referred to as the ‘modulating 

baseband signal.’”). Id. A signal that is intended to modulate a carrier signal (e.g., information 

signal 502 in annotated Figure 5 above) has yet to be transmitted. 

The understanding of “original baseband signal at the source” as a pre-transmission 

baseband signal also follows from the ’940 Patent’s definition of “baseband signal”:  

Any generic information signal desired for transmission and/or reception. As used 
herein, it refers to both the information signal that is generated at a source prior 
to any transmission (also referred to as the modulating baseband signal), and to 
the signal that is to be used by the recipient after transmission (also referred to as 
the demodulated baseband signal).  

Id. at 7:41-47 (emphasis added). The “baseband signal” definition distinguishes between 

“baseband signals” that are “information signal[s] generated at a source prior to any 

transmission” and “baseband signals” that are used by the recipient after transmission, 

confirming that “at the source” means before transmission. Id. 

 Like “at the source,” the “original” qualifier clarifies that an “information signal” has not 

been transmitted. The definition of “baseband signal” shows that an information signal that has 

been transmitted and received by the recipient is referred to as the “demodulated base band 

signal,” a term also defined in the ’940 Patent. The ’940 Patent’s definition of “demodulated 

baseband signal” distinguishes the original, pre-transmission version of the “information signal” 
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from the received, demodulated baseband signal, which closely approximates, but differs from, 

the original “information signal”: 

Demodulated baseband signal: The baseband signal that is to be used by the 
recipient after transmission. Typically it has been down converted from a carrier 
signal and has been demodulated. The demodulated baseband signal should 
closely approximate the information signal (i.e., the modulating baseband signal) 
in frequency, amplitude, and information. 

Ex. 14 (’940 Patent) at 7:61-67.  

The definitions in the ’940 Patent confirm the meaning of “original” and “at the source” 

in the definition of “information signal” (i.e., “original baseband signal at the source”). “At the 

source” specifies that an “information signal” has not been transmitted, and “original” signifies 

that a pre-transmission “information signal” closely approximates, but differs from, the received 

demodulated baseband signal. 

The opening sentences of the ’940 Patent reflect the same understanding of “original 

baseband signal at the source” by explaining that communication systems have sources with 

transmitters that transmit information to destinations with receivers: “Modern day 

communication systems employ components such as transmitters and receivers to transmit 

information from a source to a destination.” Ex. 14 (’940 Patent) at 1:26-28 (emphases added). 

This description of a transmitting source and receiving destination reinforces the understanding 

that an “original baseband signal at the source” is a baseband signal that has yet to be 

transmitted, unlike one that has been transmitted and received at the destination. 

(2) ParkerVision’s proposal is clear and correct. 

The second part of ParkerVision’s proposal of “bias signal” (i.e., “modulating baseband 

signal”) is clear and correct. Throughout the ’940 Patent, “information signals” are described as 

modulating carriers, sometimes referred to as oscillating signals. See, e.g., Ex. 14 (’940 Patent) at 

Figs. 1, 3, 5, 7, 9, 11, 12, 13, 14, 16, 17, 18, and 23. Figure 5 (and the ’940 Patent’s 
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corresponding description) is representative. The information signal depicted in Figure 5, after 

optional filtering and amplification, modulates a carrier produced by a local oscillator. Id. at 

12:4-8. The modulation process imparts the information in the “information signal” to the carrier 

by causing the amplitude of the carrier to vary as a function of the amplitude of the “information 

signal.” Id. at 12:15-23. After optional frequency multiplication and amplification, the modulated 

carrier is transmitted through an antenna. Id. at 12:23-35. 

In contrast, there typically is no need to describe information signals as “original 

baseband signals at the source” as Defendants propose, because any discussion of an 

“information signal” reveals whether it has been transmitted. For example, whenever an 

“information signal” is depicted as an input to a transmitter or modulator, the “information 

signal” has not been transmitted. Take Figure 16, is a block diagram of a transmitter, with an 

“information signal” as an input: 

 

Ex. 14 (’940 Patent) at Fig. 16, 22:36. The ’940 Patent need not tell the reader that “information 

signal” 1602 as an “original baseband signal at the source,” because it is self-evident that the 
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“information signal” has not been transmitted. For the same reason, Defendants’ proposal will 

not help the jury. 

In sum, although the second portion of each party’s proposal of “bias signal” is taken 

from the ’940 Patent’s definition of “information signal,” the Court should adopt ParkerVision’s 

proposal. Taken out of context, Defendants’ proposal could be misunderstood by the jury. And 

even if the jury correctly understands Defendants’ proposal, it will not provide the jury useful 

information. ParkerVision’s construction, in contrast, conveys the essential characteristic of an 

“information signal”: a baseband signal that modulates a carrier, allowing the information to be 

transmitted from source to destination. 

F. “matched filtering/correlating module” – ’177 Patent 

Claim Term ParkerVision’s Proposal Defendants’ Proposal 

“matched 
filtering/ 
correlating 
module” 

“substantially linear time-variant circuitry that 
samples a modulated RF (radio frequency) carrier 
signal at an aliasing rate using a switch with an 
independent control input driven by a control signal 
with a non-negligible, periodic aperture, such that the 
samples, having non-negligible available energy, are 
accumulated and transferred to a significant load 
while the switch is closed and discharged through the 
load while the switch is open, thereby transferring 
substantial available real power from the modulated 
RF carrier signal to the load and producing a 
downconverted signal with enhanced signal-to-noise 
power ratio” 

“a multiplier, that 
multiplies the input 
signal by a time-delayed 
version of itself, 
followed by a switch 
and an integrator” 

’177 Patent: Claims 1, 2, 3, 5, 7, 8, 9, 10, 11, 12, 14 

 
At the claim-construction hearing, Defendants argued that the then-new Williamson 

decision “really confirms” their construction, because their construction “go[es] straight to the 

structure.” Ex. 18 (Markman Transcript, Aug. 12, 2015) at 32:8-14; Williamson v. Citrix Online, 

LLC, 792 F.3d 1339 (Fed. Cir. 2015). The problem with Defendants’ argument is that their 
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construction goes “straight to the structure” of one of the ’177 Patent’s embodiments of 

“matched filtering/correlating modules,” while excluding the structure of other embodiments. 

See Oatey Co. v. IPS Corp., 514 F.3d 1271, 1277 (Fed. Cir. 2008) (“At leas[t] where claims can 

reasonably [be] interpreted to include a specific embodiment, it is incorrect to construe the 

claims to exclude that embodiment, absent probative evidence on the contrary.”). Defendants’ 

proposal covers only the structure depicted in Figure 149, annotated below to illustrate its 

correspondence to Defendants’ proposal. It is essentially a word-picture of Figure 149. 

 

 

In the Joint Claim Construction Statement, however, Defendants cited not only to Figure 

149 in support of their proposed construction, but also to Figure 151. Dkt. 124 at 10. The ’177 

Patent states that Figure 151 is an exemplary system for implementing matched 

filtering/correlating: “FIG. 151 illustrates an example finite time integrating system 15100, 

which can be used to implement method 15000” (Ex. 13 (’177 Patent) at 133:22-23), where 

method 15000is “an example method … for down-converting an electromagnetic signal using a 

matched filtering/correlating operation” (Id. at 132:51-53). Yet Defendants’ proposal excludes 

Figure 151: 

multiplier 

input signal 

time-delayed version 
of the input signal 

switch 

integrator 
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Missing from the embodiment of Figure 151 are a multiplier and a time-delayed version of the 

input signal, but Defendants’ proposal requires both. 

Defendants’ proposal also excludes other disclosed embodiments of a matched 

filter/correlator, including the embodiment shown in Figure 153: 

 

Like the Figure 151 embodiment, the Figure 153 embodiment contains neither a multiplier nor a 

time-delayed version of the input signal and therefore violates Defendants’ proposal. But again, 

the ’177 Patent states that Figure 153 is an exemplary matched filtering/correlating module: 

NO multiplier 

NO time-delayed  
version of the input signal 

NO multiplier 

NO time-delayed  
version of the input signal 
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“FIG. 153 illustrates an example RC processing system 15300, which can be used to implement 

method 15200” (Ex. 13 (’177 Patent) at 134:31-32), where method 15200 is an “example method 

… for down-converting an electromagnetic signal using a matched filtering/correlating 

operation.” Id. at 133:59-61 (emphasis added). 

These examples show that Defendants’ proposal of “matched filtering/correlating 

module” is improper, because it would exclude multiple embodiments of “matched 

filtering/correlating modules” that are expressly characterized as such and described in detail in 

both the text and figures of the ’177 Patent.13 See Accent Packaging, Inc. v. Leggett & Platt, Inc., 

707 F.3d 1318, 1326 (Fed. Cir. 2013) (“[A] claim interpretation that excludes a preferred 

embodiment from the scope of the claim is rarely, if ever, correct.”). ParkerVision’s proposal, in 

contrast, includes the complete range of embodiments disclosed in the ’177 Patent.  

At the claim construction hearing, Defendants criticized ParkerVision’s original, pre-

Williamson construction as a “purely functional construction for the structural claim term.” 

ParkerVision’s current, post-Williamson construction includes a number of structural details, 

which together provide an accurate structural description of the ’177 Patent’s matched 

filter/correlator embodiments: 

• Substantially linear time-variant circuitry. The disclosed embodiments are linear time-

variant circuits. See, e.g., Ex. 13 (’177 Patent) at Figs. 149, 151, 153 (discussed above), 

172:50-51 (“Embodiments of the present invention can be modeled as a linear, time-

variant (LTV) device.”). 

 

                                                 
13 These examples also refute Defendants’ claim that the “specification discloses only one thing. 
It’s the matched filter/correlating module set forth in 149. … There’s nothing in this patent that 
explains what that structure is other than that one figure.” Ex. 18 (Markman Transcript, Aug. 12, 
2015) at 32:1-18. 
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• That samples a modulated RF (radio frequency) carrier signal at an aliasing rate. 

The ’177 Patent explains that the matched filter/correlator embodiments are designed to 

efficiently down-convert RF (radio frequency) signals. As explained in the “Matched 

Filtering/Correlating Characterization/Embodiment” section of the ’177 Patent, “[t]he 

matched filter of such embodiments is not a traditional realization of a matched filter 

designed to extract information at the data bandwidth. Rather, the correlation properties 

of the filter of the embodiments exploit specific attributes of bandpass waveforms to 

efficiently down convert signals from RF.” Ex. 13 (’177 Patent) at 136:46, 51-56 

(emphasis added).  

To down-convert signals from RF, the matched filter/correlator embodiments 

apply the matched filter recursively to the carrier waveform. Id. at 154:25-29. Each such 

application results in a sample. Id. at 154:29-31. The “matched filter output correlation 

contains information modulated onto the carrier. If many such matched filter correlation 

samples are extracted, the original information modulated onto the carrier is recovered. 

”Id. at 140:41-46. The matched filter/correlator embodiments of Figures 171-173 (which 

correspond to the embodiments of Figures 149, 151, and 153 discussed above) employ 

“finite duration sample windows,” “where energy or charge is the desired output.” Id. at 

145:31-33; 145:38-40; 145:46-49.  

The RF waveform is sampled at an aliasing rate. An “Aspect[] of the Invention” is 

that “[c]ontrary to conventional wisdom, the present invention is a method and system for 

down-converting an electromagnetic (EM) signal by aliasing the EM signal.… By taking 

a carrier and aliasing it at an aliasing rate, the invention can down-convert that carrier to 

lower frequencies.” Id. at 26:22-28. 
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• Using a switch with an independent control input driven by a control signal with a 

non-negligible, periodic aperture. The embodiments shown in each of Figures 149, 

151, and 153 include a switch (14904, 15102, and 15304, respectively) with an 

independent control input that controls the switch by a windowing function, u(t) - u(t-TA). 

Ex. 13 (’177 Patent) at Figs. 149, 151, 153 and 131:59; 131:66-67; 133:27; 133:29-30; 

134:34; 134:37-38. The aperture during which each control signal causes its switch to 

close has non-negligible length TA (e.g., the length of a half cycle of the carrier signal). 

Id. at 132:1-3. The aperture is periodic as it, for example, “ensures that half cycles of the 

carrier signal are normally operated on at a sub-harmonic rate.” Id. at 132:3-5; 133:29-34; 

134:37-42. 

• Such that the samples, having non-negligible available energy. The matched 

filter/correlating embodiments of the ’177 Patent “convert an electromagnetic signal by 

repeatedly transferring energy from portions of the electromagnetic signal.” Ex. 13 (’177 

Patent) at 129:61-64. This is done by “repeatedly performing a matched filtering or 

correlating operation on a received carrier signal,” “operat[ing] on or near approximate 

half-cycles (e.g., ½, 1½, 2½, etc.) of the received signal.” Id. at 130:23-27. The energy 

transferred is non-negligible, because “a matched/filtering/correlating process … 

preserves the energy of the electromagnetic signal and transfers it through the processor.” 

Id. at 130:37-39. 

• Are accumulated and transferred to a significant load while the switch is closed and 

discharged through the load while the switch is open. The matched filter/correlator 

embodiments down-convert electromagnetic signals by performing a matched 

filter/correlating operation repeatedly on a carrier signal. Ex. 13 (’177 Patent) at 130:23-
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25. “The results of each matched filtering/correlating process are accumulated, for 

example using a capacitive storage device, and used to form a down-converted version of 

the electromagnetic signal.” Id. at 130:28-31.  

When the switch is closed (i.e., during the aperture period), energy is accumulated 

in a storage device and ultimately reaches its maximum. Id. at 148:17-24; Figure 175C. 

At the same time, energy is transferred to a significant load (e.g., resistor RL in Figure 

175A or resistor R in Figure 175B), because the load is connected across the storage 

device (e.g., capacitor C in Figure 175A or capacitor CS in Figure 175B). Id. at 147:35-

42, Figs. 175A-C. When the switch is opened, “the final voltage that occurred at the 

sampling instance t = TA becomes an initial condition for a discharge cycle across [the 

load resistor].” Id. at 148:1-4. 

• Thereby transferring substantial available real power from the modulated RF 

carrier signal to the load. The result of energy being transferred to the load when the 

switch is closed and discharged through the load when the switch is open is the transfer 

of substantial available real power from the modulated RF carrier signal to the load. Ex. 

13 (’177 Patent) at 148:25-149:19. The ’177 Patent derives equations that describe the 

effect that circuit and aperture timing values have on the power transferred to the load. Id. 

• And producing a downconverted signal with enhanced signal-to-noise power ratio. 

The matched filter/correlator embodiments produce downconverted signals with 

enhanced signal-to-noise power ratios. The matched filter/correlator embodiments 

“downconvert an electromagnetic signal by repeatedly performing a matched filtering or 

correlating operation on a received carrier signal.” Ex. 13 (’177 Patent) at 23-25. The 
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matched filtering/correlating operations “produce[] enhanced (and in some cases the best 

possible) signal-to-noise ration (SNR) for the processed waveform.” Id. at 130:34-37. 

Each component of ParkerVision’s proposal of “matched filter/correlating module” is thus 

grounded in the ’177 Patent’s detailed descriptions of its matched filter/correlating embodiments. 

ParkerVision’s proposal is the proper “structural” construction and should be adopted by the 

Court. 

III. CONCLUSION 

ParkerVision respectfully requests that the Court adopt its proposed constructions of the 

disputed claim terms. 
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