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I. INTRODUCTION

PO’s prior art arguments also fail. The claimed matched filtering/correlating
module does not require transferring to a load to form a down-converted signal.
But even if it did, Tayloe and Razavi transfer to a load. Also Razavi discloses that

Ms-Me are switches that are controlled by a squared-up local oscillator (LO).

II. TAYLOE ISPRIOR ART

To antedate Tayloe, PO must demonstrate reduction-to-practice that satisfies
claim 14. Medtronicll, 86 F.4th at 905. As discussed below, PO fails to show
actual reduction-to-practice; and though PO does not argue it, the evidence also
fails to prove constructive reduction-to-practice.

A.  Legal Standards

To demonstrate actual reduction-to-practice, a patentee must prove that it

had “constructed an embodiment or performed a process” that met “all the

limitations of the claim.” In re Steed, 802 F.3d at 1318; Medichem, 437 F.3d at
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1169. The evidence must also show that, at that time, the invention worked.
Mycogen, 243 F.3d at 1335. Constructive reduction-to-practice requires a patentee
demonstrate first conception and then “reasonably continuous diligence” in
reducing the invention to practice until its effective filing date. Medtronic 1, 86
F.3d at 904-906; Apator, 887 F.3d at 1297. Conception requires proof that the
inventors had a “definite and permanent idea of the complete and operative
invention.” Kolcraft, 927 F.3d at 1324.

Conception and reduction-to-practice require corroboration of inventor
testimony by other, independent information (e.g., documentary evidence, non-
inventor testimony, or both). Medichem, 437 F.3d at 1171; REG Synthetic, 841

F.3d at 962; Apator, 887 F.3d at 1295.
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4 The *177 patent is a divisional of 09/550,644 (filed 4/14/2000) (“the >644
application”), which is a CIP of 09/521,879 (filed 3/9/2000) (“the *879
application”), which is a CIP of 09/293,342, (filed 4/16/1999) (“the 342
application”), which is a CIP of 09/176,022 (filed 10/21/1998) (“the 022

application™).
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III. CLAIM CONSTRUCTION

A.  Matched Filtering/Correlating Module Does Not Require
“Transferred to a Load”

PO’ construction for matched filtering/correlation module requires “energy
of the input signal is integrated and transferred to a load to form a down-
converted signal.” POR, 67 (emphasis added). This construction improperly
shoehorns in multiple limitations not in the plain meaning of the phrase, including
the concept of transferring to a load. EX1042, 25-37; EX2006, 2.

The *177 patent does not require that down-converting using a matched
filtering/correlating module involve transferring to a load. T1-1066, {15-26. For
example, the POR cites FIG. 173 (and in FIG. 153) as an example matched
filtering/correlating module. POR, 61-62; TI-1066, 115-9. But, in FIG. 173, the

down-converted signal is output without a load:

25
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FIG. 173

down-converted signal
without load resistor \

Si“::l W oo T - Sl}[”

ubt)-ult-Ty) 1N
source impedance /- C

v

POR, 61-62
See also, T1-1001, 145:47-58 (FIG. 173 is a matched filtering/correlating module);
POR, 62 (describing FIG. 173 as a matched filtering/correlating module). In
addition, according to FIG. 152, the result of accumulating charge is a down-

converted signal. FIG. 152 does not require transferring to a load:

26
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FIG. 152

METHOD FOR DOWN-CONVERTING
AN ELECTROMAGNETIC SIGNAL

'

PERFORM A RC PROCESSING OPERATION I-/
ON A PORTION OF A CARRIER SIGNAL

!

ACCUMULATE |THE RESULT OF THE -
HC PROCESSING OPERATION

output of accumulation
Is a down-converted
signal

| —
OUTPUT A|DOWN-CONVERTED STGNAL -~

15200

15210

15220

15230

TI1-1001, FIG. 152 (annotated)®

See also, T1-1001, 134:16-20 (“In step 15220, the result of the matched
filtering/correlating operation in step 15210 is accumulated, preferably in an

energy storage device.”); T1-1066, 15-26.

The *177 patent describes optimizing the RC processor by selecting values

no mention of the load impedance.

to implement method 15200.” T1-1001, 134:31-33.

27

for the capacitor and the source impedance. TI-1001, 145:46-58. The description

of the RC optimization for FIG. 173, “R” is the “source impedance,” and there is

® “FIG. 153 illustrates an example RC processing system 15300, which can be used
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Likewise, the equations describing charge accumulation for FIG. 173 do not
depend on the load. TI-1066, 115-15. For example, the 177 patent describes the

charge to be dependent on the voltage Vo and capacitance c:

Maximizing the charge, q. requires maximizing EQ. (37) with
respect to tand 3

40

FVal _ EQ. (55)
giaf

45 _ | _
It is easier, however, to set R=1, T ,=1,A=1, f ,=T,~' and then
calculate g=cV, from the previous equations by recognizing
that

charge independent of load impedance

50

g=— .|:|.=£‘V|:|u

55 Which produces a normalized response.

E.g., *177 patent, 146:37-55 (where B = (RC)%, and R is the source impedance),

and where EQ. 37 is:

| A wamn- 1, FQGD
Vo(1) = ASINT AT + @) - Te [u(I—T—TA) dr

where

f182f =T,!

28
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’177 patent, 142:5-9
EQ. (37) also does not contain a load resistance (R is the source resistance). TI-
10686, 8.
By contrast, FIG. 175A is described as adding a load resistor R, to the RC

processor of FIG. 173. TI-1001, 147:39-42; T1-1066, 118-11.

As Ry decreases, Vo(t) decreases (V =iR)
Therefore, the charge g stored on C also decreases by g = cVo(t)

FIG. 175A

V() = |

IoadRL 1;1’5;}2
/"'

_ Vgl
17504
17506~ L, 4

N

TI1-1001, FIG. 175A (annotated)
Moreover, the 177 patent provides a separate section where it considers the
effect of a load resistance applied across the integrating capacitor. TI1-1001,
147:35-149:20 (“5.2 Load Resistor Consideration”). That the *177 patent

illustrates the load resistor considerations to the RC processor is further evidence

29
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that the *177 patent does not require a load to achieve down-conversion. TI-1066,
178-11.

When describing FIG. 173, which lacks the load resistor, the *177 patent
states that “SNR is simultaneously optimized melding the best of two features of
the present invention.” TI-1001, 147:31-33. The *177 patent’s SNR equations
show that SNR is optimized for the RC processing embodiment without
considering the load resistor. TI1-1001, 147:19-35 151:50-152:17; TI1-1066, 1{8-15.
Thus, according to the *177 patent itself, SNR is optimized even without
transferring energy to a low-impedance load, and the inclusion of transferring to a
load should not be part of the claim construction.

The *177 patent provides embodiments of energy transfer that do not include

transferring to a load:

30
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FIG. 65
E50L
™
E?}DE
1304 SWITCH 6506 13088 down-converted S|gnal
HODULE 14 ! .
e 1 oomee L vow-comemren without transfer to a
MODULE k SIGNAL
load
ENERGY TRANSFER
SIGNAL HAVING AN
ALIASING RATE
GATED TRANSFER MODULE
5 FIG. 686
6306 504
Bt~ B0
[
GATED TRAHSFER HODULE
1304 SWITCH 13088
HOOULE STORAGE MODULE
OOWN-CONVERTED
EH STaNAL o T STONAL
CAPACTTOR(S)—] I TERMINAL
|
630 HOULE |
ENERGY TRANSFER
STGNAL HAVING AN
ALTASING RATE

"177 patent, FIGS. 65, 68G (annotated)

See also, TI1-1001, 104:35-37 (regarding FIG. 65, “Preferably, the switch module
6502 and the storage module 6506 transfer energy from the EM signal 1304 to
down-convert it....”). The energy transfer “from the EM signal” to the capacitor
occurs “during a non-negligible aperture period.” TI-1001, 106:30-53.

The *177 patent describes transferring energy from the input signal to the
capacitor based on the non-negligible aperture window, but that is not the same as
transferring to the load. E.g., T1-1001, 29:15-37, FIG. 46C; T1-1066, f15-17.

The *177 patent makes it clear that it is the duration of the aperture pulses (and not

31
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the aliasing rate or the load) that distinguishes “under-sampling” from “energy
transfer.” E.g., TI-1001, 73:5-12. The non-negligible aperture and the capacitance
is what “allows the storage capacitance 8208 to store energy transferred from the
input EM signal 8204.” TI-1001, 73:54-65. The non-negligible aperture is the

duration of the control signal that closes the switch:

FIG. 678B

ENERGY THANSFER
SIGNAL HAVING AN
ALIASEING RATE

306
N

"MADE" OR
“CLOSED"

a

<—- NON-NEGL IGIBLE
APERTURE

“BROKEN®
OR "OPEN"

Y

non-negligible aperture — the switch is “ON”

T1-1001, , FIG. 67B, 105, 37-40
Similarly, the *177 patent uses aliasing for “under-sampling” and “transferring

energy,” as shown below:

32
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FIG. 45A

RSA“IPLINE
SFFHRINS
ENERGY

TI1-1001, FIG. 45A (annotated)

both under-sampling and
energy transfer use aliasing

The *177 patent makes it clear that the transfer of energy to achieve down-
conversion is from the EM signal to the capacitor, and not from the EM signal to
the load resistor. Put simply, during the non-negligible aperture period, when the
switch is closed (“ON™), energy is transferred from the EM signal to the capacitor
for storage. T1-1066, 115-21, 55, 60, 92-97.

At best, the *177 patent states that a benefit of the energy transfer system is
the ability to drive low-impedance loads. But the *177 patent states that, “the non-

negligible amounts of transferred energy ensure that, even for low impedance

loads, the storage capacitance 8208 accepts and maintains sufficient energy or

charge to drive the load.” *177 patent, 74:16-18 (emphasis added). This statement
33
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implies that a benefit of the energy transfer system is the ability to drive low-
impedance loads. TI-1066, §115-18. But energy transfer is achieved independent
of the load. TI-1066, 115-26. Likewise the *177 patent states that for under-
sampling, “loads can be classified as high impedance loads or low impedance
loads.” 177 patent, 74:5-6. Thus, the distinction between under-sampling and
energy transfer is not based on the magnitude of the load impedance. TI-1066,
1115-18. Moreover, the load impedance is not a requirement of the energy transfer
system. TI-1066, {15-26.

As Dr. Galton explained, the claimed matched filtering/correlating module
requires, among other things, synchrony between the received signal and the
known correlating signal. TI-1003, 1128, 63. Conventional application or
otherwise, matched filtering/correlating at least requires matching or correlating
the input signal to a known signal—here, the local oscillator. E.g., ’177 patent,
145:15-17. PO does not dispute this. It is noteworthy, however, that the concept
of synchrony was introduced only in the March 9, 2000 disclosure, and not before.
TI1-1066, 1129-31. Thus, given that synchrony is a critical aspect of the claimed
matched filtering/correlating module, such claims are only entitled to the March 9,
2000 priority date.

PO’s claim construction should also be rejected as unclear whether it

requires energy to be integrated and transferred or integrated then transferred to

34
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form the down-converted signal. If the former, the claim construction is not
supported by the specification, which says that “resultant down-converted signals
also have sufficient energy to drive lower impedance circuits.” TI-1001, 70:6-8
(emphasis added), see also id., 69:34-42, 72:6-11, 73:16-20, 74:10-18, 74:46-50
(the down-converted signals “can effectively drive lower impedance loads”). If the
latter, then the down-converted signals are formed upstream of the load, rendering
PO’s entire argument moot and claim 14 unpatentable in view of the Grounds.
Accordingly, PO’s claim construction should be rejected.

B. PO Mischaracterizes Dr. Galton’s Testimony

The embodiments of the asserted invention disclosed by the *177 patent are
widely varied. Yet the two features that they all have in common are synchrony
and sampling at an “aliasing rate.” TI1-1066, 1129-31. It is true that the
embodiments also integrate/accumulate energy from the input signal, but this is a
function of the embodiments, not a feature of them. T1-1066, 1129-31.
Nevertheless, the dispute is incidental in that the prior art satisfies PO’s

constructions.

IV. THE PRIOR ART RENDERS CLAIM 14 UNPATENTABLE

A.  Tayloe/TI-Datasheet Renders Claim 14 Obvious

PO’s rebuttal of obviousness in view of Tayloe/TI-Datasheet rests in its

erroneous claim construction. As discussed above, “transferred to a load” is not
35
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required by the *177 patent for the matched filtering/correlating module “to form a
down-converted signal.” Thus, Tayloe/TI-Datasheet renders claim 14 obvious for
the reasons discussed in the Petition.” Assuming that transferring energy to a load
were required for down-conversion (it is not), Tayloe describes it.

First, PO does not dispute that Tayloe samples at an aliasing rate using a
non-negligible aperture. And as explained by the *177 patent, this is how non-
negligible charge is accumulated on the capacitor while the switch is closed. E.g.,
’177 patent, 143:38-51; TI1-1066, 1115-21, 55-60, 92-97. Thus, PO does not
dispute that in Tayloe, non-negligible energy is accumulated on the capacitor when
the switch is closed. That, by itself, is enough to show that Tayloe/TI-datasheet
renders claim 14 unpatentable. Instead, PO’s core premise is that Tayloe does not
transfer energy when the switch is open because of a high impedance at Tayloe’s
summing amplifiers 50, 52.8 POR, 95. As discussed above, no such transferring to

a load is required by the claim or even to achieve down-conversion. See, supra

7 Petitioner notes that the POR does not address the mapping of Tayloe based on
the Florida District Court’s constructions.
8 PO makes the same argument under their new construction (POR, 8VII1.A.2) or

the Florida District Court’s construction (POR, §VIII.A.3).
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8I11.LA. Moreover, PO’s argument is based on a misunderstanding of operational
amplifiers and a misrepresentation of Dr. Galton’s testimony.

Tayloe’s op-amp is reproduced below:

50

pm———d——

I
!
s
)
.
L

POR, 97 (annotated)
This op-amp is not in isolation but is in an inverting, closed-loop configuration,
with an input resistor Ry and a feedback resistor Rz. T1-1066, 1 32-45, 49-55. A

similar configuration is shown by the Sedra/Smith textbook:
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Fig. 2.4 The inverting
closed-loop configuration.

Vo

T1-1046, FIG. 2.4 (annotated)

The inverting configuration exhibits “low input resistance.” TI1-1046, 79
(characterizing a few mega ohms as “impractically large”). Per Sedra/Smith,
current flows “through Ro> to the low-impedance terminal 3.” TI-1046, 75-76.

And “the input resistance of the closed-loop inverting amplifier of FIG. 2.4
Is simply equal to R1.” TI1-1046, 78. In view of the foregoing, Tayloe’s summing
amplifier circuits exhibit low impedance and satisfy even PO’s construction. Note
that in Tayloe, the + terminal is connected to a capacitor. When the switch
coupling the EM signal to the — terminal is closed (“ON”), the voltage on the +
terminal is held constant, which is the equivalent of holding it to a fixed reference

voltage or ground. TI-1066, 1143, 49-53. Thus, under those conditions, the
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behavior of Tayloe mimics the behavior of the inverting, closed-loop configuration
described by Sedra/Smith. TI-1066, 1132-55.°

A POSITA would have found it obvious to select a low resistor value for R1,
much lower than the impedance of the op-amp itself. T1-1066 {142-55 (citing TI-
1047 for 100Q resistor). The advantages of low resistor values in the above
configuration were well known to a POSITA. A POSITA would have also known
that large resistor values contribute to increased noise (i.e., lower SNR). TI-1066,
9145-47; T1-1047, 111, TI1-1055, 12-13, FIG.11.7; T1-1062, 20-21 (“The intensity
of the power spectrum is proportional to the resistance. For this reason, large
values of resistance are avoided in sensitive electronic amplifiers.”). For large
values of R2, bandwidth and noise performance decrease. TI-1062, 21; T1-1046,
79; T1-1066, 1945-47. Thus, a POSITA would have understood that, to optimize
SNR, lower resistor values for R1 and R2 would have been selected. This is
confirmed by Tayloe’s implementation of the circuit. TI1-1047; see also TI1-1001,
147:19-35; T1-1066, 1142-48.

Tayloe’s circuit satisfies the Florida court’s construction for similar reasons.

Given that Tayloe’s summing amplifiers exhibit low impedance (not high

% Tayloe does not use a frequency of 1 kHz; 1 kHz is the input bandwidth. T1-1004,

5:49-54 (also describing resistor 32 as 50 Q); T1-1066, 56.
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Impedance, as PO argues) and given that PO does not dispute that Tayloe samples
at an aliasing rate using non-negligible aperture, Tayloe’s circuit transfers the non-
negligible energy accumulated on the capacitor to the low impedance load when
the switch is open. TI-1066, 1142-55; T1-1003, 11119-127.

B. Razavi Renders Claim 14 Obvious

As discussed above, claim 14 does not require transferring to a load. Thus,
PO’s arguments about the directionality of the current flow are not relevant.

PO admits that Razavi uses a 50% duty cycle LO, which is a non-negligible
aperture. POR, 26-27, 89; T1-1001, 73:43-47; TI-1066, 195; TI-1065, 57:17-59:12.
And Razavi teaches a 900 MHz aliasing rate. T1-1003, 1194-98; T1-1001, 29:59-
71; T1-1066, 183-86. Accordingly, because of the aperture and aliasing rate,
Razavi performs “energy transfer,” and delivers real power. See §l11.A-B.

Further, PO’s description of Razavi’s circuit operation defies physics. TI-
1066, 1165-71. The experts agree that, in Razavi’s Figure 2, electrons from the input
signal flow through the transistors Ms and Me toward the positive supply terminal
Vop. T1-1066, 165-71; T1-1065, 12:1-14:25. PO’s assertion that “no current from
the RF input signal passes through Ms or Me from the source to the drain” is both
misleading and erroneous, based in an artificial current convention, not actual

current flow. POR, 98-103, 70: T1-1066, {165-71.
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Tellingly, PO’s own annotation demonstrates transferring energy as an output
of Razavi’s switches (i.e., Ms-Ms). As reproduced below, PO argues that “current
A” representing “the RF input signal flowing into the node” causes “current B,”
which, 1s “flowing from VDD to M7,” to oscillate so that the oscillation is reflected
on Vout terminals. POR, 68-69. Hence energy reflected on Vout terminals is

transferred from the RF input signal. T1-1066, 72-82.

1.20mA

0.60mAm= A
B Ly : Unidirectional
£ i (doesn’t change polarity)
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Fig. 2. LNA/mixer implementation

POR, 68-69 (annotating EX1017, FIG. 2)
Thus, in Razavi, electrons (charge) from the received signal flow from A, through
Ms and accumulate on the capacitors when the switch Ms is ON. T1-1066, 1189-99.
When Ms is OFF, charge stored on the capacitors discharges through R (i.e.,

energy is transferred to the load R1). T1-1066, 1189-99. As discussed in the
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Petition, Razavi satisfies the correct construction of claim 14. Pet., 72-80. But, for
at least the reasons above, Razavi also satisfies PO’s claim constructions.

Razavi’s matched filtering/correlating modules include switches Ms-Me.
Razavi expressly calls Ms and Ms “a switching pair.” E.g., Razavi, 1. So,
regardless of the shape of the LO, Razavi expressly describes two matched
filtering/correlating modules, each with a switch. But a POSITA would have
recognized that Razavi uses a squared-up LO based on the cross-connected

transistors used in the LO/Divider circuit:

Voo
=R =R
- To & To
EE R, l-Mixer A% %R, Q-Mixer
? Lo e Qo

AHAP e B ;ﬁ“

”‘E;\T_ﬁ”” / "

\

Fig. 3. LO/divider circuit.\/

flipflops output discrete highs and lows

,.,{g

T1-1017, FIG. 3 (annotated)
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TI1-1066, 19100-102. Dr. Ricketts explained that the flip-flops hold a high value or

a low value until the value is changed. T1-1065, 104:6-13.

V. CONCLUSION
ParkerVision has failed to rebut the grounds in the Petition. Accordingly,

the Board should find the Challenged Claims of the *177 patent unpatentable.

Respectfully submitted,

Date: June 20, 2025 /Joshua A. Griswold/
Joshua A. Griswold, Reg. No. 46,310
Rishi Gupta, Reg. No. 64,768
Yao Wang, Reg. No. 61,757
Fish & Richardson P.C.
60 South Sixth Street, Suite 3200
Minneapolis, MN 55402
T: 202-783-5070
F: 877-769-7945

Attorneys for Petitioner
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CERTIFICATION UNDER 37 CFR § 42.24(d)
Under the provisions of 37 CFR § 42.24(d), the undersigned hereby certifies
that the word count for the foregoing Petitioners’ Reply to Patent Owner’s Response

totals 5,546, which is less than the 5,600 allowed under 37 CFR § 42.24.

Respectfully submitted,

Date: June 20, 2025 [Joshua A. Griswold/
Joshua A. Griswold, Reg. No. 46,310
Rishi Gupta, Reg. No. 64,768
Yao Wang, Reg. No. 61,757
Fish & Richardson P.C.
60 South Sixth Street, Suite 3200
Minneapolis, MN 55402
T: 202-783-5070
F: 877-769-7945

Attorneys for Petitioner

44



Proceeding No.: IPR2024-00935
Attorney Docket: 12189-00911P1

CERTIFICATE OF SERVICE
Pursuant to 37 CFR § 42.6(e), the undersigned certifies that on June 20, 2025,
a complete and entire copy of the Petitioner’s Reply to Patent Owner’s Response
and Accompanying Exhibits were provided by email to the Patent Owner by serving

the correspondence addresses of record as follows:

Jason S. Charkow
Richard Juang
Chandran B. lyer
Ronald M. Daignault
Stephanie Mandir
DAIGNAULT IYER LLP
8229 Boone Boulevard, Suite 450
Vienna, VA 22182

Email: pvlit@daignaultiyer.com

/Hoi Cheung/

Hoi Cheung

Fish & Richardson P.C.

60 South Sixth Street, Suite 3200
Minneapolis, MN 55402
hcheung@fr.com
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