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L. INTRODUCTION

Texas Instruments (T1), through Dr. Galton’s original simulations, has
proven claims 18-21 unpatentable. Dr. Galton’s additional simulations confirm the
prior art satisfy these claims, and that Patent Owner’s (PO’s) complaints about the
simulations are immaterial. Patent Owner’s arguments should be rejected for the
reasons below.
II. DEMAW

A. PO Mischaracterizes the Operation of the Switching Devices

The Federal Circuit affirmed DeMaw’s operation anticipates claim 18. TI-
1031, 28-29; Petition 10-13. Thus, DeMaw performs “a plurality of charging and
discharging cycles of the first and second capacitors to generate first and second
down-converted information signals.” TI-1031, 28-29; Petition 10-13. And the
’342 patent claims discharging when the switching devices are open (not entirely
off). TI-1001, 20:1-11. Thus, it has been established that DeMaw’s JFETs “open”
to perform the claimed discharging.

PO’s argument the switches must entirely block current ignores that the *342
patent characterizes “open” as when the control signal is “between apertures.” T1-
1001, 38:4-15 (“capacitors are sized to discharge...during a period of time that a

switching device is open (i.e., between apertures)” (emphasis added)). And as

Ricketts explained, JFETs can operate at a gate-source off voltage (Vgs(off)) and
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still conduct current. TI-1051, 17:5-12. Thus, contrary to PO’s assertion, the
control signal being “between apertures” does not automatically imply the JFET
entirely blocks current. /d.; POR, 51-52. Dr. Galton’s simulations show the
claimed discharging occurring during the period “between apertures,” and
demonstrate DeMaw satisfies the claims regardless of the JFET model used. TI-
1003, 9114; TI-1042, 4916-144. Thus, Dr. Galton’s simulations show DeMaw
discharges the claimed percentages.

1 Claim Construction of a Switching Device Cannot Render
the Claims Inoperable

Importantly, Dr. Galton clarified the distinction between real and ideal JFET
behavior. TI-1060, q918-32. In the ideal case, a JFET can stop conducting when
off. Id., qY19-20. In reality, all JFETs continue conducting when off. Id., 918-32
(discussing practical switching behavior). Ricketts recognizes this: “the JFET
effectively turns off.” EX2021, 4201 (emphasis added). If an absolute “off-state”
were imposed onto the claimed switching devices (i.e., active switching devices,
like MOSFETs or JFETS), the claims could never be satisfied because no practical

switching devices would suffice.'

P'If PO disagrees whether the “open” state of a JFET is effectively off, the claims
are indefinite. POR, 30. Neither the 342 patent or PO provide a measure of

whether a switch is effectively off.
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PO advances a construction of “switching device” to be “an electronic
device for opening and closing a circuit.” POR, 25 (citing [PR2021-00346
concerning U.S. Pat. No. §,190,108). But PO interprets open to mean entirely off,
blocking current. POR, 46. PO’s interpretation of the construction cannot render
the claims inoperable. Power Integrations, Inc., 904 F.3d at 972 ( an “inoperable
construction is wrong”). PO’s requirement of entirely blocking current would
render the claims inoperable because it excludes all real-world JFETs. TI-1060,
1918-19.

2. DeMaw Teaches or Discloses the Claimed Method Because
DeMaw’s Capacitors Discharge the Claimed Percentages

DeMaw need only perform the claimed range once. Power Integrations,
Inc., 843 F.3d at 1336. Here, based on Dr. Galton’s original and additional
simulations, DeMaw’s capacitors achieve the claimed discharge percentages at
least once. Thus, method claims 18-21 are unpatentable.

Moreover, given that the Federal Circuit has affirmed DeMaw’s operation
anticipates claim 18, there is nothing inventive about optimizing the circuit to
achieve the desired performance characteristics of claims 19-21. Paper 10, 22-23.
As the Board observed, “where the general conditions of a claim are disclosed in
the prior art,” as DeMaw does here for claim 18, “it is not inventive to discover the

optimum or workable ranges by routine experimentation.” Paper 10, 22-23 (citing

DuPont, 904 F.3 at 1006). Dr. Galton explains both why a POSITA would seek to
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optimize the capacitor discharge rates (e.g., signal strength and signal-to-noise) and
that doing so is routine. TI-1060, §12-15. Therefore, claims 19-21 are
unpatentable.

3. The Open Period

The claims require a percentage discharge when the switch is open, not
whenever the capacitors are discharging. Dr. Galton shows that DeMaw’s
capacitors discharge within the claimed ranges when the LO is high—the switch is
open. Indeed, the 342 patent says the percentages are achieved “during a period
of time that the switch is open,” which is between apertures. TI-1001, 50:13-25.
The 342 patent does not support the claimed percentages measured whenever the
capacitors are discharging. Thus, Dr. Galton’s histograms accurately represent the
discharge percentages. The histograms show claimed discharges to at least 200%,
so even halving the “switch open period” would satisfy the claimed discharges. TI-
1060, 9q937-38.

4. No Timing Requirements on the Charging/Discharging
Cycles

The Petition does not impose a timing requirement on the
charging/discharging cycle, so PO’s argument on this issue is irrelevant. POR, 26;

Petition, 29; TI-1060, 99141-144.
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B. JFET Selection Is Immaterial

A JFET is a switching device. Claims 18-21 do not require a specific type of
JFET. Nor is there any dispute that DeMaw, with LTSpice’s generic JFET model,
performs “down-converting.”

Upon realizing Dr. Galton’s original simulations had inadvertently called a
generic JFET model instead of the U430 JFET identified by DeMaw, Petitioner

offered and PO accepted a second declaration with revised simulations using the
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U430.2 TI-1042, passim; POR, 38; EX2036, 43:2-5. PO asked for and Petitioner
provided the simulation, native LTSpice files, raw simulation output, raw plots,
and the Python code used to analyze the output. TI-1052, TI-1053. And Petitioner
agreed to extend the POR deadline to accommodate an additional deposition of Dr.
Galton and to allow PO time to respond. PO had ample opportunity to respond to
Dr. Galton’s updated simulations employing the U430 JFET, and in fact, PO
requested the opportunity.?

And here, Dr. Galton’s original and additional simulations both achieve the
claimed discharge percentages. Infra, §11.E; TI-1003, 9114-116; TI-1042, q9q16-
144; TI-1060, 912. Galton stands by his original simulations, which prove that

DeMaw renders claims 18-21 unpatentable.

2 Dr. Galton’s “mistake” was a typo. The typo caused LTSpice to not recognize the
requested JFET, and default to a generic JFET. EX2036, 44:6-8.

3 The same is true for all the simulations in TI-1042. PO requested and Petitioner
provided the additional simulations, LTSpice files, raw output, raw plots and the
Python code (15 GB of materials). PO then deposed Dr. Galton and addressed
them in its POR. PO had ample opportunity to respond to these additional

simulations.
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Using the generic JFET model was not wrong, per se. TI-1060, 996-9. If
LTSpice had no U430 model, a POSITA would have picked a different JFET
model and the generic JFET models would suffice because they represent the
performance of common JFETs. TI-1060, 910-17. The generic JFET models have
no extraordinary characteristics that might skew the simulation results. If anything,
inadvertently using the generic JFET model shows the robustness of DeMaw to
perform RF down-conversion, and to perform the method of claims 18-21, without
forcing the circuit to meet the claims.

A POSITA implementing DeMaw would have performed routine
optimization to select the JFET type for the circuit’s desired performance. TI-1060,
912-15. Dr. Galton’s inadvertent use of the generic JFET model is consistent with
this routine optimization. TI-1060, §11-15. Petition, 10-11; TI-1031, 6, 28-29. In
fact, Oxner, from where DeMaw derives its circuit, lists multiple suitable JFETs.
TI-1041, 6-33; TI-1016, 8 (referencing Oxner). Oxner evinces that DeMaw need
not use a U430 JFET, and that a POSITA would consider JFET selection routine
optimization. TI-1060, qq11-15.

PO’s plots comparing the drain currents from the generic JFET and U430
simulations (POR, 46) are misleading because they do not show that the closed-

state current amplitude is significantly larger than the open-state (by a factor of

20):
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TI-1042, DEMAW-SIM-FIG. 5 (revised) (annotated)
TI-1060, 9922-25. As shown by Ricketts, the open-state drain current hovers just

under 0.65 mA:

1d(J1) 1d(J2)

e urRY

EX2021, 9285 (annotated)
The difference in drain current between about 15 mA to about 0.65 mA illustrates
the switches “effectively” turning off. TI-1060, 924; EX2021, 9201.

C. Galton’s Local Oscillator Was Consistent with DeMaw

DeMaw does not specify the LO waveform shape. However, a POSITA
would have understood, or found it obvious, that DeMaw uses a “squared-up” LO,
because squared-up LO are used in “most modern practical mixer circuits.” TI-
1003, 9937-38, 69, 74, 139-140; EX2036, 41:1-12; TI-1060, 934-36.

DeMaw’s notation of “LO = fo” is not evidence that it uses a sinusoidal LO.
POR, 42; TI-1060, 933. As Dr. Galton explained, electrical engineers refer to the
frequency of a periodic signal as a single number. Ricketts agrees. EX2021, q78;

TI-1051, 28:3-16; EX2036, 43:19-21 (Q: “So the LO used in your simulation of
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Figure 6.7 of DeMaw uses a square wave having a 150-megahertz frequency.

Correct?”’; A: “That is correct.” (emphasis added)). The 342 patent references
harmonically rich signals, including square waves, by a fundamental frequency.
TI-1001, 13:6-32. Thus, POSITA would have understood fo could represent a
fundamental frequency or first harmonic of a signal that includes multiple
harmonics. TI-1060, 933.

PO’s argument that a square wave introduces high-frequency components
that distort the mixer’s operation is wrong. POR, 43; TI-1060, 434. Even the *342
patent recognizes that sinusoids can be harmonically rich. TI-1001, 13:20-32.
Thus, even if the square wave introduced high-frequency components, they would
be within the scope of DeMaw’s description. TI-1060, 934.

Regardless, Dr. Galton’s additional simulations confirm DeMaw satisfies the
claims with a sinusoid LO. Infra, §11.E; TI-1003, q9114-116; TI-1042, §§1V, VI;
TI-1060, 9935-36.

D. Operating Values and Biasing

PO next complains about Dr. Galton’s biasing network as resulting in “a
gate-source voltage (Vgs) at or near the JFET’s pinch-off voltage.” POR, 43
(emphasis added). DeMaw recommends (does not require) a Vs of 0.8 the
pinchoff voltage, which is “near the JFET s pinch-off voltage.” Id. Thus, PO’s

complaint lacks merit. Dr. Galton’s simulation of the bias is simpler to model but

10
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provides the same results for the bias voltage. TI-1060, 9945-48. Indeed, the 1.2V
LO voltage (3V peak-to-peak or 1.5V peak) that Dr. Galton used was within the
operating range identified in DeMaw (1.2V is 80% a pinchoff voltage of 1.5V).
TI-1016, 8; TI-1060, 966.

Next, Dr. Galton confirmed that the 123.102 MHz input frequency and the
150 MHz LO are appropriate for DeMaw. TI-1060, §939-40. PO’s complaint here
concerns the transformers, not the circuit at large. Id., 4941-42. Dr. Galton also
confirmed that the transformers he used “exhibit negligible degradation at
frequencies well above 150 MHz.” Id., §40. Moreover, Dr. Galton’s additional
simulations show that strict conformance to PO’s required circuit values do not
alter the fundamental circuit behavior, and prove that Dr. Galton’s original
simulations show the claimed discharge percentages. TI-1042, 4918-76. In Dr.
Galton’s first and second declarations, all of the LO signals use a 50% duty cycle,
which is a non-negligible aperture necessary to perform energy transfer (per the
’342 patent). TI-1001, 11:3-12, 38-42. PO does not argue the 50% duty cycle is
wrong, and Ricketts’s simulations use a 50% duty cycle. EX2021, 44283-286.
Indeed, if PO’s argument about requiring a sinusoidal LO is to be believed, then
DeMaw’s LO uses a 50% duty cycle, by definition. TI-1051, 27:3-12.

Contrary to PO’s arguments, DeMaw does not restrict the LO amplitude to

2V. TI-1060, 9943-44. DeMaw provides a range for the pinchoff of the U430 from

11
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-1 to -4V, Vgs(off) (and Ricketts agrees). TI-1016, §; TI-1051, 17:13-21, 18:8-21;
EX2021, 9245. Dr. Galton’s simulation assumed a 3V pinchoff voltage, well
within normal range. Still, Dr. Galton confirmed that using a pinch-off voltage of
2V would not have affected the general behavior of the circuit or changed his
opinions. TI-1060, 9943-44.

E. Additional DeMaw Simulations Show That PO’s Complaints Are
Immaterial

Dr. Galton responded to the POPR’s allegations of cherry-picking circuit
values and operating parameters by running additional simulations using PO’s
identified values and parameters. TI-1042, passim. Dr. Galton’s confirmed the
aspects that PO complained about did not materially affect the circuit operation —
i.e., DeMaw still rendered claims 18-21 unpatentable. TI-1060, §967-77.

1. The U430 Simulations Do Not Show a Material Difference
in Circuit Operation

The POR argues that the U430 JFETs materially alter DeMaw’s
performance. POR, 46, 51. This is not so. DeMaw simulated with the U430 JFET
also performs claims 18-21.

First, the difference between the open/closed drain current of the U430

switches is significant (greater than 15mA):

12
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As shown by Ricketts, the open-state drain current hovers just under 0.5 mA:
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EX2021, 9285 (annotated); POR, 51

Thus, DeMaw discharges when the switching devices are “open.” Additionally,

that the drain current drops from a value on-the-order of 15 mA to less than 0.65

13
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mA (a factor of over 20) illustrates the switches “effectively” turning off, as
Ricketts put it. TI-1060, 9924-25, 117; EX2021, 9201. When open, the capacitors
discharge the claimed percentages:

Distritsution of the charge lost via ['Vidml', 0] when switch is open versus charge delivered when i is closed
Simulstion langth: 54990 cyclas of L0

il e T 15 % 0 30%

1w o -

“Tw ET) [] 0 @ 10 200
Chare kst ratis 1%

DEMAW-SIM-FIG. 7A (revised). Charge loss ratio percentages histogram for ) . . .
capacitor C4 (circuit of DEMAW-SIM-FIG. 1 (revised)). DEMAW-SIM-FIG. 7B (revised). Charge loss ratio percentages histogram for
capacitor C5 (circuit of DEMAW-SIM-FIG. 1 (revised)).

TI-1042, 911 (showing instances of discharge percentages between 6-50 percent)
Furthermore, Dr. Galton explained that the U430 JFETSs caused “a
significant increase in mixer gain.” TI-1042, 94. Thus, to “ensure that the increase
in mixer gain did not cause the mixer to operate above its compression point,” Dr.
Galton provided another set of simulation results using the U430 JFETs with a
smaller input signal. /d. These simulations likewise show a significant drop in
drain current for the open-state of the switching devices and yielded histograms

that meet the claimed discharges:

14
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C5 (carcmt of DEMAW-SIM-FIG. 1.1).

TI-1042, 917
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2. Additional Square Wave Simulations Show PO’s
Complaints Are Immaterial

The POPR accused Dr. Galton of selecting parameters “to ‘get the results
[he] needed.”” TI-1042, q18. In response, Dr. Galton ran additional simulations
using the U430 JFET “as closely as possible” to DeMaw. Id. The Board had
acknowledged that Dr. Galton had sufficiently explained his “selection of
parameter values taught by DeMaw together with expected minor adjustments.”
Inst. Dec., 24. But, Dr. Galton confirmed that even under PO’s restrictive view of
DeMaw, the circuit performs the method of claims 18-21.

The additional simulations used a 0.785 V amplitude for the LO at 119.8
MHz, and various different amplitudes for the RF input signal at 150 Mhz. TI-
2042, 984; TI-1060, 9974-77. The circuit still performed the method of claims 18-
21. Id. For example, taking the simulation using the smallest input signal (the
extreme case), the additional simulations show the claimed charging/discharging

cycles:
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Capacitor charging and discharging cycles

0.8 —— V(lo) - single-ended LO signal 7

Veltage (V)

3000 —— Idi{]1} - Drain current of switch J1
—— 1d{J2] - Drain current of switch J2

2500 -

2000 +

1500 -

Current (ua)

TI-1042, 946 (DEMAW-SIM-FIG. 5.6, circuit of DEMAW-SIM-FIG. 1.6)

And the circuit discharges the claimed percentages:

Drstribution of the charge lost via I:Ind\’;nnllnx'lv m:;:w;;;;;s:r;::ﬁnmthame delivered when it is closed Distribution af the charge kst via [ :,',f,m?.,;:,],'."f,f;::“.':ﬁ;";f::::::ﬁ'; charge delivered when it is closed
wwe
N o
o |
Chacgelonnrati 1 . " " - - - T e =
DEMAW-SIM-FIG. 7.6A. Charge loss ratio percentages histogram for capacitor DEMAW-SIM-FIG. 7.6B. Charge loss ratio percentages histogram for capacitor
C4 (circuit of DEMAW-SIM-FIG. 1.6). C5 (circuit of DEMAW-SIM-FIG. 1.6).

TI-1042, 9948-49

The other data provided by Dr. Galton shows similar results. TI-1042, §III.
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3. Sine Wave Simulations Show the Claimed Circuit
Performance

Dr. Galton also addressed PO’s complaints about shape of the LO. POR, 43.
While DeMaw is silent as to the shape of its LO, Dr. Galton selected a squared-up
LO because that was common practice. TI-1042, 419. Dr. Galton ran DeMaw’s
simulations using the same circuit parameters as his second set of square-wave
simulations, but with sinusoidal LO. TI-1042, §1V. The sinusoidal LO did not
materially affect DeMaw’s operation. TI-1060, §934-36. Using the simulation with
the lowest input signal as an example, the simulation shows that the switches

“effectively” turn off during the open state:

Capacitor charging and discharging cycles

1.00 — — “ilo) - single-=nded LD signal
7N N VRN A~ F;
aTs / LY i \ 'a \ \
/ \ / \ / \ / \ /
ol / \ / W | \ \
.50 i \ f \ / 1 .-".l
= ozsdf \'\ / \ l."‘l \ ,"f \ /
= ! \ I|I.f ‘.\I / | . \ |
5 .00 '\ I \ I.f \‘\ l'l.f \\ I."
g _ \ )
2 —pas \\ lf’ \ ‘f \\ I.f ‘\\ .l'li
—0.5%0 \ i \\ lf \ | \\ f
\ / N ! Y / /
—0.7% 1\ /’i \\ j'I LY ri \\_/ /
—1.00 S e \\—"/

- = Idi|1} - Drain current af switch J1
2500 — Idij2} - Drain current of switch |2

2000

TI-1042 (DEMAW-SIM-FIG. 5.11)

Likewise, the capacitors discharge the claimed percentages:
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of the charge lost via ['V(dm}', 0] when switch is open arge delivered when it is closed
simulation length: 40731 cycles of LG

= intervals where ratio i 0% 0 30

Charae loss ratio ()

DEMAW-SIM-FIG. 7.11A. Charge loss 1'at{o percentages histogram for capacitor DEMAW-SIM-FIG. 7.11B. Charge loss ratio percentages histogram for capacitor
€4 (circult of DEMAW-SIM-FIG. 1.11). C5 (circuit of DEMAW-SIM-FIG. 1.11).

TI-1042 9981-82.
The other data provided by Dr. Galton shows similar results. TI-1042, §IV.

4. Under Ricketts’s Interpretation of the Claims, DeMaw Still
Shows Performance

PO acknowledges that DeMaw discharges the claimed percentages, even
when using their own formula. POR, 85; EX2021, 9426. The POR states that
“nearly all of the percentage discharged falls outside the ranges set forth in claims
19-21.” POR, 85; EX2021, 9426 (emphasis added); TI-1060, §59. Nearly all. Not
none. Thus, PO admits that some discharge percentages fall inside the ranges set
forth in claims 19-21. Only one instance is needed to render the claims
unpatentable.

PO’s interpretation of the “total charge stored” is incorrect. TI-1003, 9114.
Claim 18’s circuit down-converts an EM signal by transferring energy, that was

stored on a capacitor during an aperture period, by discharging the stored energy
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between aperture periods. TI-1001, 19:29-40, 38:4-15. The energy stored during
the aperture period is the representative sample of the information signal. Thus,
the change in the total charge stored during the aperture period, and not the entire
charge stored by the capacitor, is the relevant charge for the down-conversion. TI-
1001, 19:1-8; 50:26-34. The underlying bias voltage can be accounted for by
looking at this change in charge. TI-1060, 4960-65. The entirety of the signal is
down-converted by the “plurality” of charging and discharging cycles. TI-1001,
20:1-11; 50:26-34. This bears out in the language of the claims, themselves,
because the only antecedent in claim 18 for “the” total charge stored is the charged
stored “when the [first/second] switching device is closed.” TI-1001, claim 18.

The voltage across the capacitors have a constant bias voltage and a time-
varying voltage. TI-1060, 961. PQO’s characterization of the claims (and Ricketts’s
equations) ignores the bias voltage on the capacitors. TI-1060, §949-56. That bias
voltage masks the energy representing the information signal stored on the
capacitors during the aperture period, as shown in Ricketts’s data sets, and must be
removed. EX2021, App’x B. But as shown in the *342 patent, itself, the charge
stored on the capacitors is less than 1V. TI-1001, FIG. 16D, 19:1-8.

The ’342 patent claims the time-varying component. TI-1001, 38:11-15.
Consistently, the *342 patent itself removes the bias voltage from its own plots. TI-

1001, FIG. 16D and accompanying text (showing “the rate of discharge of
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capacitor 1606 between apertures,” of less than 0.7V, where the bias is 3.3V),
23:60-67, 45:24-27.

The charge stored/discharged in a cycle of the circuit is small relative to the
bias voltage. TI-1060, 4954. The bias voltage mathematically skews the
charging/discharging percentages, which is likely why PO argues for them. /d.
But, under PO’s interpretation, the same circuit could be made to avoid the claims
by changing the magnitude of the bias voltage. TI-1060, 964. This is outside the
intent of the patent. TI-1001, FIGS. 16A, 16H, & 160 and accompanying text.

That said, using Ricketts’s interpretations of claims 19-21, and appropriately

removing the bias voltage, shows instances of the claimed discharge percentages:

Distribution of the charge lost via ['V(drm)', 0] when switch is open versus total charge on cap, bias removed Distribution of the charge lost via ['V(drp)’, 0] when switch is open versus total charge on cap, bias removed
Simulation length: 50999 cycles of LO Simulation length: 50999 cycles of LO

- intervals where ratio is 6% to 50% = intervals where ratio is 6% to 50%

A

DeMaw Histograms Using Ricketts’s Equations (Minus Bias Voltage) and Original

Operating Conditions
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Likewise, using Dr. Galton’s additional models and the modified Ricketts’s
methodology, discharges the claimed percentages. Taking the lowest input signal

as the example, there are instances with the claimed ranges:

DEMAW-SIM-FIG. 7.11A. Post-processed charge loss ratio percentages =~ DEMAW-SIM-FIG. 7.11B. Post-processed charge loss ratio percentages histogram
histogram for capacitor C4 (circuit of DEMAW-SIM-FIG. 1.11). for capacitor C5 (circuit of DEMAW-SIM-FIG. 1.11).

TI-1060, 9957-58.
Dr. Galton provides similar histograms for other variations of DeMaw, all of which
show the claimed discharge percentages. TI-1060, §Y57-58.

F. Ricketts’s DeMaw Simulations Are Flawed

Ricketts own data and plots for DeMaw are flawed. First, as discussed
above, Ricketts incorrectly determines the discharge percentages by not accounting
for the constant bias voltage. TI-1060, §950-56. Second, Ricketts only provides
data for a 2us time-span — a statistically insignificant amount of data. Id., 132. By
contrast, Dr. Galton provided 400us and 50,999 cycles. TI-1003, §114. In that

time period, Dr. Galton illustrated many discharges within the claimed ranges.
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III. MACNALLY

A.  Macnally shows the claims

Macnally renders claim 18 unpatentable. And PO does not dispute that TI’s
histograms show the claimed discharge percentages under Dr. Galton’s theories.
Rather than providing their own simulations and data to contradict TI’s, PO’s
argument rests on their misunderstanding of the claimed switching behavior and
basic circuit operation. Specifically, PO argues that Macnally does not disclose the
“electrically coupling” limitation, does not disclose the first and second “switching
device,” and that Dr. Galton used incorrect discharge calculations. POR, 90-102.
Dr. Galton has proven that PO’s arguments are faulty.

1 Macnally discloses the “electrically coupling” limitation

Claim 18 requires the information signal/inverted information signal be
coupled to the capacitors. Macnally shows both.

The Petition explains that the “RFp information signal input to the mixer is a
version of the received information signal that is transformed and amplified.”
Petition, 61-62 (T1-1023, 8:18-25, 10:20-25 (describing low noise amplifier)). But
also, the information signal is the non-bias component of the drain current of
transistor M1 and the inverted information signal is the non-bias component drain
current of transistor M2. TI-1060, 4984-90. This drain current flows through

switching device M5 and into the capacitor C1, as shown in annotated FIG. 3:
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first switching L
device M5

first capacitor C1
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TI-1023. FIG. 3 (partial. annotated)

Petition 61.

A POSITA would understand that the information signal applied at the gate-

side of M1 and M2 is the same information signal on the drain current flowing

through M1 and M2; the information signal is merely propagated by a different set

of wires and a different set of charge carriers. TI-1060, 489. The RFp input signal

causes M1 to behave like a variable resistor, which consequently causes the

otherwise constant bias current through M1 to vibrate at the same frequency as the

RFp input signal, communicating the information from the RFp input signal to the

bias current. TI-1060, §486-89; EX2021, 9202. Same for RFx and M2, the

inverted information signal. TI-1060, §86. Thus, the information and inverted

information carried by the RFp and RFy inputs are translated to the current flowing
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in the mixer. /d. The information is preserved. Petition 61-62. PO admits that
Macnally uses a 50% duty cycle LO, which is a non-negligible aperture. POR, 33,
35; 1001, 11:3-12, 38-42. Thus, Macnally transfers non-negligible amounts of
energy from the information signal to the capacitors. TI-1060, 4986-90.

That Macnally communicates the information signal across different set of
charge carriers is consistent with the *342 patent, which explains that the
information signal can pass a low-noise amplifier (LNA), but still be the received
information signal. TI-1060, 9990-92.

In step 6202, a RF information signal is received. The RF
signal can be received by any known means, for example,
using an antenna or a cable. In embodiments, the RF signal
may be amplified using a low-noise amplifier and/or filtered 4°
after it 1s received. These steps, however, are not required in
accordance with method 6200.

In step 6204, the received RF information signal is electri-
cally coupled to a capacitor. For the receiver shown in FIG.

TI-1001, 49:29-46 (annotated)
A POSITA would have recognized (or found it obvious) that an LNA outputs the

same information signal that it receives, but on different charge carriers. TI-1060,

993. Macnally shows a typical LNA:
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0 Vout-—

L

w [5)
RF+ ——
[ SN
RF— o, —
%) ® ? (?
RF input signal _ ) ) )

Vout different

electrically coupled to than RF input

drain current of M1-
M4

Macnally, FIG. 2 (annotated)

The LNA receives the RF input signal at gates of M1-M4, and outputs, Vout, a
physically different set of charge carriers than the RF input signal. /d.; Macnally,
2:22-23, 6:57-64, text accompanying FIG. 2. A POSITA would have understood
that Vout is an RF information signal because it retains the radio frequency
information from the input that is eventually down-converted.* TI-1001, 49:29-46;
TI-1060, 9493-96 (explaining Macnally is a typical LNA and providing other
examples).

The plain meaning of “information signal” simply denotes a signal with

information. There is no requirement in the claims or the specification that the

41t is not disputed that Macnally performs down-conversion.
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information signal be the received EM input signal. POR, 33. Quite the opposite:
claim 18, itself, distinguishes between the “electromagnetic signal” and the
“information signal”/“inverted information signal.” TI-1001, cl. 18. That energy
propagating the information signal and inverted information signal comes from the
power supply is not relevant to the claims. /d.

Furthermore, PO’s argument that current flows downward in Macnally is
misleading. POR, 93-97; TI-1060, 9997-98. Electrons are negatively charged, and

flow low to high voltage, even through active switches:

- | —
Vps . metal 7 In
- Gl t interconnect to gate |/}

N

7.

A n+ source

4’1
p-type

774 melaf;a{grzon’ggu’m% S

EX2021, 57 (annotated)
As shown, the electron flow is from the source to the drain. TI-1060, §9133-135;
EX2021, 9939, 41. PO’s argument that current in Macnally “flows downward”
misleadingly applies conventional current, which was arbitrarily defined to flow

from positive to negative. TI-1060, 135. In Macnally electrons flow from ground
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through transistors M1-M8 and resistors R3 and R4 and capacitors C1 and C2. /d.

direction of electron flow

A I T a
R3 R4

e P T

N C2 Antialias Filter

R1 R2
Rep O —O Ry
M1 M2

v

Macnally, FIG. 3 (annotated)
Thus, Macnally discloses “electrically coupling the information signal to a
first capacitor” and “electrically coupling the inverted information signal to a
second capacitor.”

2. Macnally discloses the claimed switching behavior

Contrary to PO’s assertions, Macnally discloses the switching behavior of
claim 18. POR, 97. Macnally unambiguously explains: “The LO input transistors
[MS5, M6, M7, M8] operate as switches.” TI-1023, 7:12-14 (emphasis added); TI-
1060, 9978, 136-138. The switches M5 and M8 cause capacitors C1 and C2,
respectively, to store energy from the information signal when closed and to

discharge that energy when open. TI-1060, 9999-100; EX2021, 4216 (explaining
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that “Macnally uses a 50% duty cycle LO”). When switches M5 and M8 are open,
they isolate the information signal from the capacitors. TI-1060, 4999-100.

PO’s explanation of the current flow in Macnally is wrong. POR, 99-101.
Neither capacitor is connected to VDD. TI-1060, 65. The op-amp sets its output
voltages to ensure that its two input voltages are nearly equal, and the input
voltages are set by the Macnally mixer circuit. /d. The constant bias current
through the mixer’s resistors ensures that the op-amp’s input voltages are well
below VDD. /d.

The drain current carrying the information is the information signal and
traverses the conductive pathway from ground through the switches M3-MS8.
Petition, 61-62; TI-1060, 9993-95. Thus, switches opening and closing control the
amount of charge from the information signal that reaches the capacitors. Petition,
62-63; TI-1060, 4100.

PO’s assertion that “charge on the capacitor remains materially the same
whether the corresponding transistor is ON (conducting) or OFF (not conducting)”
misrepresents the functioning of Macnally and the plot. POR, 98-99. First, if it
were true that the “charge on the capacitor remains materially the same,” then the
circuit would not function to down-convert a signal. TI-1060, §112. Yet, no one

disputes Macnally down-converts. Id., 9101, 107-112, 114-116; TI-1003, 9114;
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TI-1042, 9480. Second, PO’s plot reveals that the average of the waveform over

the yellow region is higher than that over the green region:

non-zero slope indicates discharge and down-conversion

0.3V I I |
ST —— Vifilt1_p.in1_p)
6. 21 '
5,1 'y
B, D 'y
B, Binn 'y
B, B 'y
5, 7m\
5.5m =
B, Bim 'y
5.4m =
5, m =
5.2m
5, m e
5.0m v
4.5ma r r r
838405 3.3545,:- a.assnp B. 38555 8.3860ps 838655 B.38T0ps
POR, 98 ( ); TI-1060, 9112

This difference represents the down-conversion. /d. The slope represents the rate of

discharge of the capacitor (minus the bias voltage).
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TI-1001, FIG. 16D (annotated)
The 342 patent shows the same in FIG. 16D, where slope 1653 represents the
down-converted signal. Slope 1655 is the rate of discharge of capacitor 1606
between apertures. TI-1001, 19:1-5.

B.  The Petition’s Macnally Simulations Render Claims 18-21
Unpatentable

As with DeMaw, Dr. Galton’s additional Macnally simulations were
responsive to criticisms in the POPR. The additional simulations confirm that 1)
Dr. Galton’s original simulations accurately represented Macnally’s behavior, 2)
PO’s complaints were immaterial, and 3) reinforce that Macnally renders claims

18-21 unpatentable under different modeling choices. TI-1060, 99102, 110-111.
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PO criticized several of aspects of Dr. Galton’s modeling as affecting the
simulated behavior of Macnally. POR, pp. 65-70. Yet, Dr. Galton provided ample
explanation for how and why a POSITA would have selected the same parameters
for his circuit simulations. TI-1003, 9992-94; TI-1042, 9145-152; TI-1060, 9978-
131.

For example, Dr. Galton modeled Macnally’s power supply and resistors R3
and R4 using a constant current source, which is a common practice, because of
Macnally’s high mixer gain. TI-1060, 4482-83; POR, 68. Dr. Galton explains that
“[cJurrent sources provide a way of achieving large resistances without large
voltage drops or large circuit areas.” TI-1060, 482. Dr. Galton believed (and still
believes) that R3 and R4 were actually implemented as current sources, due to
Macnally’s mixer high gain (14.2 dB). Id. As Dr. Galton showed, whether
modeled with resistors or as current sources, Macnally performs the claims. /d.,
115-116. And PO has failed to show why modeling the resistors using constant
current sources materially affected the simulations.

Similarly, PO complains the simulations use a full-swing LO. POR, 67.
However, Macnally explains the “LO input transistors operate as switches,” which
a POSITA would understand implies that the LO signal approximates a square

wave with an amplitude large enough to ensure this behavior. TI-1021, 7:12-14;
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TI-1060, §79. A full-swing LO clock signal is the most straight-forward way to
implement Macnally consistent with its intent. TI-1060, 479.

PO complained Dr. Galton’s use of LTSpice default devices for active load
transistors M12 and M13 and his later use of resistors. POR, 68. Dr. Galton
explains that “circuit diagrams published in papers, patents, and textbooks often
represent current sources as resistors for simplicity because they affect the signal
components of a circuit in the same way as large resistors.” TI-1060, 467. Further,
because the gain of the Macnally mixer is high (14.2 dB), Dr. Galton opines a
POSITA would expect R3 and R4 to have actually implemented as current sources.
1d., 982.

PO asserts that the operational amplifier (universalopamp?2) lacks any
specified parameter values. POR, 69. PO did not query the LTSpice simulator
correctly. 1d., 4104-105. Dr. Galton provided the following two screens from

LTSpice showing the values:

| ik i

0

K. Open Symbol: Jusers/galton/library/mobile documents/com~app

Open Schematic: |Users/galton/Library/Mobile Documents/com~ap

Visible
Instance Name: ¢ X1

PARAMS: v  ADC=1000 GBW=1000Meg

Cancel OK

T
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Open Symbol lusers/galton/library/application support/itspice/lib/sym/opamps/univel

Attribute Value Vis.
Prefix X
InstName U1 X
SpiceModel level2
Value

Value2 Avol={ADC} GBW={GBW} Slew={GBW}
SpiceLine llimit=25m Rail=0 Vos=0
SpiceLine2  En=0 Enk=0 In=0 Ink=0 Rin=1000Meg

Cancel (o

TI-1060, 99121-122.

PO also incorrectly claimed that the simulations used different operational
amplifiers. POR, 25. Dr. Galton, however, confirmed PO was again mistaken. TI-
1060, 99121-124.

PO claims that the original simulations omit device parasitic capacitances.
POR, 69. Dr. Galton, however, confirmed that LTSpice’s AC simulation of a

single MOS transistor includes parasitic capacitances:
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JNCLUDE ../../cmos_models_generic.lib
JOPTIONS numdgt=12 plotwinsize=0 reltol=0.0001
AC DEC 10 10e6 100e9

n

CMOSN
V1 2 ! v2 Vi V4

TI-1060, 99128-131.
The gate current increasing with frequency means that the transistor model
includes gate capacitance (which is the combination of multiple parasitic
capacitances). Id.; TI-1049, q763.
Dr. Galton has explained his modeling choices; while PO has provided no
reasoning or proof the simulations are invalid.

C. Galton’s Second Set of Simulations Verify Unpatentability

PO’s complaints are not flaws in Dr. Galton’s simulations. Dr. Galton

performed additional Macnally simulations purely to rebut the accusation that he
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had “chosen component values and circuit configurations to ‘get the results [that
TI] needed.’” TI-1042, q145. Dr. Galton stands by his original simulations.

Dr. Galton’s additional simulations are not a new theory of unpatentability;
they confirm Dr. Galton did not cherry-pick values to reach a desired result and
Macnally performs the claimed method under a variety of operational conditions.

TI’s position has been, and still is, that Macnally renders claims 18-21
unpatentable. Macnally’s transistors act as switches and control the charging and
discharging of the information signal and inverted information signal electrically
coupled to the capacitors. All simulations demonstrate this, despite taking different
approaches modeling Macnally. While Dr. Galton explained his modeling, PO has
not provided any reasoning for why they believe his selections render the model
invalid. PO simply nitpicks immaterial features.

For example, PO complains the input signal was AM modulated. POR, 67.
But Dr. Galton’s simulations shows modulation is immaterial to the operation of
Macnally, as both modulation type down-convert the input signal. TI-1060, q980-
81. And the claims do not require a specific information signal modulation.

Dr. Galton acknowledges that the first simulation mistakenly includes
transistors with gate lengths of 300 nm, but changing the gate length to 600 nm did
not materially alter Macnally’s performance. POR, 25; TI-1060, 49118-120. Dr.

Galton’s additional simulation led to the same conclusions as the original
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simulations. TI-1060, §102. The “inconsistency” does not “materially” impact the
switching behavior as Ricketts claimed. /d.

Dr. Galton’s change in the transistors was done to account for changes in
transconductance resulting from modifications responding to the POPR. TI-1060,
4125-127. Yet, as demonstrated by every simulation he has run, Macnally
satisfies the claims of the *342 patent.

Regarding mixer gain adjustments, PO claims that Macnally does not
disclose “cross-conducting” and does not disclose any 8.5mS transconductance
value. POR, 71. Dr. Galton clarifies that “cross conducting” is common term-of-
art. TI-1060, 49105-106. “In the case of the Macnally mixer circuit, cross-
conducting is said to occur if transistors M5, M6, M7, and M8 happen to
simultaneously conduct current, and a POSITA would understand that such cross-
conducting is highly undesirable because it shorts the output of the mixer and
reduces the mixer’s gain.” Id. Also, Macnally published exactly the same circuit in
a 1999 IEEE paper that mentions the 8.5mS value. TI-1060, q9103-104; TI-1050,
Table 13.7.1.

PO argues the additional simulations are a new theory of Macnally’s
operation, but the original and additional simulations show disprove this.
MACNALLY-SIM-FIGS. 2.1, 3.1, 4.1A and 4.1B correspond to MACNALLY -

SIM-FIGS. 2, 3, 4, 5 and 6 except that the former were generated by simulating
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MACNALLYSIM-FIG. 1.1 and the latter were generated by simulating

MACNALLY-SIM-FIG. 1. TI-1060, q9107-110.

Distribution of the charge lost via ['VIFIEL n). V(ind )] when switch is open versus charge delivered when its closed

his of
Smulation length: 27452 cycles of LO

0 SWECh b ops «
Srwinben length! L0993 cysies of LU

“

ET) 150

) 1

Ehange luat e ).

MACNALLY-SIM-FIG. 4.1A. Charge loss ratio percentages histogram for

MACNALLY-SIM-FIG. 4 (annotated) capacitor C6 (circuit of MACNALLY-SIM-FIG. 1.1).

EX2021, 4389
Dr. Galton also provided the following additional histogram for capacitor C6

(circuit of MACNALLY-SIM-FIG. 1):

Distribution of the charge lost via ['V(filt1_p)', 'V(in1_p)'] when switch is open versus charge delivered when it is closed

Simulation length: 10999 cycles of LO

EEm ntervals where ratio is 6% to 50%

Hits ()

Charge loss ratio (%)

TI-1042, q172.
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All histograms show that, regardless of operational parameters, Macnally produces
the claimed discharge percentages.

Further, waveforms showing the information signal and inverted information
signal electrically coupled to the capacitors show that the changes did not

materially alter the circuit’s operation:

actor Charging and dscharging cycles Capacitor chargin
o) \ o s \
/ ) ] /
i =i F{l’:«—; /‘) > '1 P;,\,.\—-; .4 Pﬁﬂ
P oa N \} W N Y P \f A ‘

23640 o () a 35 o 23650

MACNALLY-SIM-FIG. 2 (annotated) and MACNALLY -SIM-FIG.2 (different
sim settings) (TI-1003, q139; T1-1042, 4147)

Similarly, simulations of the removal of the carrier signal from the first and

second down-converted signals show that the operation was not materially altered:

MACNALLY-SIM-FIG. 6 and MACNALLY-SIM-FIG.6 (different sim settings)
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D. Macnally Discharges the Claimed Percentages Under Ricketts’s
Theories

TT maintains that Dr. Galton’s approach to calculating the discharge
percentages is correct. But even under Ricketts’s interpretation, Macnally renders
claims 19-21 unpatentable. In DeMaw, the resulting percentages differed because
Ricketts incorrectly accounted for bias voltage. TI-1060, §954-66. However, in
Macnally, there is no bias component on the capacitors. TI-1060, 965. The original
histograms and the histograms provided in Dr. Galton’s second declaration show
that Macnally discharges the claimed percentages. Dr. Galton has also provided an
additional histogram showing Ricketts’s new interpretations (using the original and

updated simulation parameters):

Distribution of the charge lost via ['V(filtL_n)', 'V(in1_n)'] when switch is open versus total charge on cap, bias removed
Simulation length: 2099 cycles of LO

Distribution of the charge lost via ['V(filt1_p)', 'V(in1_p)']

when switch is open versus total charge on cap, bias removed
Simulation length: 2099 cycles of LO

= intervals where ratio is 6% to 50%

= intervals where ratio s 6% to 50%
700 B
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Macnally Histograms for C6 and C7 Under Original Operating Conditions

(TI-1060, 9114)
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Macnally histograms for discharge percentages for C6 and C7 using the

updated operating conditions:

Distribastion of the charge leat vis [WELL SF, Wi, AI'] when smieh i spe vrsen total changs n £3 Distribetion of the charge lost via | VISK1 ), Vin1_pl'| when swich is spen versus Setal charge e £ip
Sarveslation langttc T 14T cyties of 1O Seailation wnglthc J132 Cyches of LD

.....

MACNALLY-SIM-FIG. 4.1A. Post-processed charge loss ratio percentages
histogram for capacitor C6 and C7 (circuit of MACNALLY-SIM-FIG. 1.1)

TI-1060, q9115-116. A close-up of the data shows the discharge percentages.

Distribution of the charge lost via ['VIfilt1_n)', 'V(inl_n)') when switch is open versus total charge on cap, bias removed Distribution of the charge lost via ['VI(iltd_p)', "Vlin]_p)'] when switch is open versus total charge on cap, bias removed
Simulation length: 2099 cycles of LO Simulation length: 2099 cycles of LO
0
“
u,“—ll,,li-li,-,,in- 5 | P Y IS I B
> - - - % i > 5 P % % )
urpabom o 9 PR TN

PO provides no data to contradict Dr. Galton’s calculations, but Dr. Galton’s
original simulation showed that Macnally produces the claimed percentages under

both interpretations. TI-1003, q4[114-116; TI-1042, §916-144.

41



Case IPR2024-00934
Attorney Docket No: 12189-00901P1

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

the Board should find the Challenged Claims of the *342 patent unpatentable.

Respectfully submitted,

Date: July 7, 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 5,597, which is less than the 5,600 allowed under 37 CFR § 42.24.

Respectfully submitted,

Date: July 7, 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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CERTIFICATE OF SERVICE
Pursuant to 37 CFR § 42.6(e), the undersigned certifies that on July 7, 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. Iyer
Ronald M. Daignault
Stephanie Mandir
DAIGNAULT IYER LLP
8229 Boone Boulevard, Suite 450
Vienna, VA 22182

Email: pvlit@daignaultiver.com

/Diana Bradley/

Diana Bradley

Fish & Richardson P.C.

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