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Event Overview

FISH.

Date Ti (Petitioner) PV (Patent Owner)
5/18/2024]Petition filed with Galton model and simulations results
8/29/2024 PV filed POPR attacked the models and accused Galton of
cherry-picking, without addressing the specific simulation
selection of IFET type
11/26/2024 Petition instituted
2/26/2025]|Galton discovered JFET issue; reran simulation using U430 JFET
2/28/2025 .. . o . o . . .
Deposition of Galton (During deposition, Galton identified JFET selection unprompted, and offered updated simulations
2/28/2025]TI reiterated offer of new U430 JFET simulations to PV
2/28/2025 PV rejected offer, but quickly reconsidered
3/5/2025 Board call
3/6/2025 PV served discovery for simulations and related information
3/20/2025]Tl stipulated to accommodate an extension of POR deadline, and
to second Galton deposition; Tl timely served discovery
4/21/2025 PV filed POR and Ricketts declaraiton, each addressing
Galton second declaration and updated simulations, and
exhibits including Galton deposition transcript (EX2039,
attaching the second Galton declaration and updated
simulation code)
7/7/2025|TI filed Pet Repy, including refiling of Galton second declaration

as an independent exhibit (EX1046)

Demonstrative Exhibit — Not Evidence
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Galton Declaration (T1-1003)
Provided Detailed Model of DeMaw

DEMAW-SIM-FIG. 1, DeMaw Balanced Mixer
E.g., TI-1003, |9 73-74

FISH. froom | 5
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Galton Declaration (T1-1003)
Explained Initial Circuit Simulations

114, DeMaw teaches claim 19. Specifically, using the transition edges of

73.  For the DeMaw circuit simulations, parameter values that were
the LO signal, and the knowledge that the switch opening and closing 1s dictated
described in DeMaw were used. with minor adjustments. For example, the exact
by the LO signal amplitude, we can compute on a cycle-by-cycle basis the charge

parameters of the transformers were not provided: only the physical description ) o ) o ) )
ratio described in claim 19. This ratio 1s collected for 50,999 simulation cycles and

was given. Reasonable values were calculated based on the expected circuit

plotted as a histogram. shown in DEMAW-SIM-FIG. 7.

operating conditions. In particular. the transformer coupling ratio is ideal. however DS, th <1 S s SSRGS W SATE &GP VS ChATae BT a5 i

rvalation length: 50999 cycles of LO

s wACTE fa ' O 0 MR

using a realistic (non-ideal) coupling ratio would not affect the presented results.
A SPICE model was found for the exact JFET specified in the book. the Siliconix

U430.

74, The DeMaw circuit was simulated for 400 ps. The LO signal used is instances of 6% to 50% discharge

B0

a square wave of 150MHz and amplitude of 1.2V peak. While using a square
wave for the LO of this circuit is an idealization. it does not alter the circuit

behavior in any way relevant to the presented results. It was chosen to be able to

clearly see the transition between switch ON and OFF states.

E.g., TI-1003, ] 73-74 NN

Charge Loss Ratio (%)

DEMAW-SIM-FIG. 7 (annotated)

FISH. Demonstrative Exhibit — Not Evidence E.g., TI-1003, 11 114 frcom | 6




Galton Declaration (T1-1003)
Explained Initial Circuit Simulations

Sk ke 8‘ ,)“ T Plnn = T -lm 94.  The circuit was operated with a 1.0GHz LO clock. performing direct
%%ﬁiu e j]i.nl‘ 8 5 —|:Tl|! ; d Q[:riz

Pl Te = B e down-conversion on an RF signal comprised of a 1.0GHz sinusoidal carrier
saanunras fi P T amplitude-modulated (AM) 10% by a 425.3 kHz sinusoidal message signal. This
i o - irst capacitor_ .,

wm.%l'st switching deviee 'Qf:i,'l ‘ ] . o . .

gy ] 3 simulation deviates from the original patent’s intended modulation of BFSK. The

SN NOD_[REG-42% a1
TRAH TN Ny i‘ﬁi
v

e use of AM modulation instead of BFSK modulation was simply to make the plots

second switching device

easier to interpret. However, this choice does not alter the mixer’s functionality or

ol Lo L

0 50,

behavior in any way relevant to the presented results.

E.g., TI-1003, Y 93-94 (cited by Pet. at 53)

AN K

g

ifferential RF signal Differential LO 149. Macnally teaches claim 19. As the mixer switches are driven by the

full-swing O clock signal, it is possible to compute the intervals of time when the

MACNALLY-SIM-FIG. 1 (annotated)

E.g., TI-1003, Y 93-94 (cited by Pet. at 53)

switches are open versus closed. The identical post-processing script that was used

E.g., TI-1003, Y 93-94 (cited by Pet. at 53)

FISH. foom | 7
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POPR —

Criticized Galton’s Simulation Value Selection

DeMaw

Macnally

TI/Dr. Galton merely assert that “[t]he LO signal

used [in DeMaw’s circuit simulation] is a square wave of 150MHz and amplitude

of 1.2V peak.” Pet., 18 (citing TI-1003, 99 72-74) (emphasis added). TI/Dr. Galton

simply chose values and a waveform to get to the result that they needed.

Second, TI/Dr. Galton assert that RF signal in the simulation “‘was generated

with a 1.0 volt, 123.102MHz sinusoidal carrier AM modulated with a 0.15 volt, 1

MHz sinusoidal ‘message signal.” TI-1003. 4 96; see also Pet., 19. Yet, DeMaw

lacks any disclosure regarding the RF signal frequency, modulation, or amplitude.

Notably, Dr. Galton’s simulations, which TI rely upon to support its

argument. use a “full-swing LO clock signal™ that is neither taught nor suggested

by Macnally. Dr. Galton even admits that “[t]he circuit was built using the limited
descriptive text available in the patent,” and that “[t]his simulation deviates from

the original patent’s intended modulation of BFSK.” TI-1003, 19 92, 94 (emphasis

cannot properly investigate and rebut the analysis. And allowing Petitioners to
exploit the prior art’s lack of disclosure to cherry-pick self-serving values without

any explanation or rationale undermines the integrity of the proceedings.*

Paper 6 at 10-12

FISH.
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Paper 6 at 15-16
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Institution Decision —
Sufficiency of Parameter Selection Acknowledged

that are best resolved upon a complete record. In our view. Dr. Galton

provides a sufficient explanation as to how he performs the circuit

simulations on a model of DeMaw’s circuit diagram illustrated in Figure 6.7

by using routine experimentation. including the selection of parameter

values taught by DeMaw together with expected minor adjustments that

yield the simulation results. Ex. 1003 99 72—-74. 114-16. We note that

ParkerVision will have an opportunity to cross-examine Dr. Galton
regarding how he performed the circuit simulations should ParkerVision

choose to pursue this argument further during trial. See 37 C.F.R. § 42.53.

Paper 10 at 24

FISH. froom | o
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Just Days Before Deposition —
Galton Reran Simulations

FISH.

[ ]
]

8]

I believe earlier you testified that you

discovered a mistake in your model of DeMaw such
that it was not loading the specific JFET models
you were looking to use.

Is that correct?

A Tes.

Q When did you discowver that mistake?

A Just a few days ago.

Q And I believe you said you resimulated it

to account for using the correct JFETs.

Is that correct?

A That is correct.
Q And when did you do that simulation?
A Day before yesterday. And the night

before that.

EX.-2036, 101:21-102:13 (cited by Paper 42 at 2-3)

Demonstrative Exhibit — Not Evidence
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Also, Inspired by POPR Arguments —
Galton Reran Simulations With Other Values

14 Q And I think you also mentioned that you
15 had simulated DeMaw with sine wave LO?

16 Is that correct?

17 A Yes.

18 Q When did you perform that simulation?
19 A I don't remember the exact date, but it
20 was after seeing the patent owner's preliminary
21 response. And it was just because they in that
22 response suggested that we were picking values,

1 cherry-picking values to get the results we

2 wanted. And I wanted -- I knew that wasn't true,
3 and I wanted to be able to say truthfully in the
4 depo that not only did I know that wasn't true,

<] but that we went back and simulated and found it
6 to not be true.

EX.-2036, 102:14-103:6 (cited by Paper 42 at 2-3)

FISHt fr.com | 11
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During First Galton Deposition —
Galton Offered the New Simulation Data to PO

21 We

22 Siliconix mod

1 qualitative b

have since resimulated with the

els correctly inserted, and the

ehavior of the circuit is the same in

(g8 ]

the sense tha

3 mixer. And,
4 discharge rat
5 possible leve
& So
7 Wwe discovered
g materially ch

t it =till functions correctly as a
also, the histograms still show the
ios between 6 and 50 percent at all
-- =20, yeah, that was a mistake that

later, but it didn't -- it didm't

ange the results.

EX.-2036, 44:9-45:8 (cited by Paper 42 at 3, 9)

FISH.

10

11

12

13

14

15

16

17

18

19

20

21

Q All of the simulation results and graphs

in your declaration, though, rely on a JFET model

that is not the Siliconix U430 JFET. Correct?
MR. MAGEE: Objection. Form.
THE WITNESS: Sorry. Go ahead.
MR. MAGEE: Objection. Form.
o 211 of the simulations related to DeMaw
that are in the declaration use -- do not use the

Siliconix JFETs. But like I said, we have since
simulated with the Siliconix JFETs and got
comparable results. And it doesn't change any of

our conclusions, or any of my conclusions.

Q But I don't have any of the results from

the Siliconix U430 --

A That is correct. But I have them with

me. I'd be happy to share them with you.

Q Keep them. Thank you.

EX.-2036, 45:9-46:3 (cited by Paper 42 at 3, 9)
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After First Galton Deposition —
Tl Counsel Offered the JFET Simulation Data to PO

FISH.

From: Josh Griswold <griswold@fr.com>

Sent: Friday, February 28, 2025 4:35:31 PM

To: Jason Charkow <jcharkow @daignaultiyer.com>; Stephanie Mandir <smandir@daignaultiyer.com>; Taylor Lepore
<tlepore@daignaultiyer.com>; IPR12189-00921P1 <IPR12189-0092IP1@fr.com>; PTAB Inbound
<PTABInbound@fr.com>; Rishi Gupta <rgupta@fr.com>; Yao Wang <ywang@fr.com>; Rick Bisenius <bisenius@ fr.com>
Cc: PV <PVLit@daignaultiyer.com>

Subject: RE: Texas Instruments Inc., and NXP USA, Inc. v. ParkerVision, Inc. - Extension Request for Patent Owner
Responses

Stephanie,

The error Dr. Galton mentioned in his model was mistake that caused it to not load the intended JFET model. He had
just told us of it during our meeting with him Thursday. As he testified, he’s run the simulation again and verified the
error doesn’t change the opinions he’s offered.

We would like to provide you simulation outputs, like in his declaration, but using the correct JFET model so you can
account for it in your POR. We'd agree to extend your POR date to the 13" and allow you to ask Dr. Galton questions
about the updated simulation output, under oath, prior to his ‘177 and ‘528 depo. We expect to have the update ready

to serve on you Monday.
We'll prepare the stipulation to move the 342 POR deadline and send it over.

Best,
Josh

TI-1061 at 3 (cited by Paper 42 at 3)
Demonstrative Exhibit — Not Evidence
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After the Deposition, Tl Counsel Offered the JFET

Simulation Data to PO

FISH.

From: Josh Griswold <griswold@fr.com>

Sent: Friday, February 28, 2025 4:35:31 PM

To: Jason Charkow <jcharkow @daignaultiyer.com>; Stephanie Mandir <smandir@daignaultiyer.com>; Taylor Lepore
<tlepore@daignaultiyer.com>; IPR12189-00921P1 <IPR12189-0092IP1@fr.com>; PTAB Inbound
<PTABInbound@fr.com>; Rishi Gupta <rgupta@fr.com>; Yao Wang <ywang@fr.com>; Rick Bisenius <bisenius@ fr.com>
Cc: PV <PVLit@daignaultiyer.com>

Subject: RE: Texas Instruments Inc., and NXP USA, Inc. v. ParkerVision, Inc. - Extension Request for Patent Owner
Responses

Stephanie,

The error Dr. Galton mentioned in his model was mistake that caused it to not load the intended JFET model. He had
just told us of it during our meeting with him Thursday. As he testified, he’s run the simulation again and verified the
error doesn’t change the opinions he’s offered.

We would like to provide you simulation outputs, like in his declaration, but using the correct JFET model so you can
account for it in your POR. We'd agree to extend your POR date to the 13" and allow you to ask Dr. Galton questions
about the updated simulation output, under oath, prior to his ‘177 and ‘528 depo. We expect to have the update ready

to serve on you Monday.
We'll prepare the stipulation to move the 342 POR deadline and send it over.

Best,
Josh

TI-1061 at 3 (cited by Paper 42 at 3)
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Tl Offers Rejected By PO

From: Jason Charkow <jcharkow@daignaultiver.com>

Sent: Friday, February 28, 2025 4:10 PM

To: Josh Griswold <griswold@fr.com>; Stephanie Mandir <smandir@daignaultiyer.com>; Taylor Lepore

<tlepore @daignaultiver.com>; IPR12189-0092IP1 <|PR12189-0092|P1@fr.com>; PTAB Inbound
<PTABInbound@fr.com>; Rishi Gupta <rgupta@fr.com>; Yao Wang <ywang@fr.com>; Rick Bisenius <bisenius@fr.com>
Cc: PV <PVLit@daignaultiyer.com>

Subject: Re: Texas Instruments Inc., and NXP USA, Inc. v. ParkerVision, Inc. - Extension Request for Patent Owner
Responses

we will not accept that new material. It is new evidence. We will not be addressing it in our por. We will only be
addressing what was in the actual petition.

T1-1061 at 3 (cited by Paper 42 at 3)

FISH. froom | 15
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Board Guidance Requested

From: Jason Charkow <jcharkow@daignaultiyer.com=

Sent: Tuesday, March 4, 2025 5:57 PM

To: Trials <Trials@ USPTO.GOV=

Cc: PV <PVLit@daignaultiyer.com=; Josh Griswold <griswold@fr.com=; Konah Duche
<kduche@daignaultiyer.com>; Stephanie Mandir <smandir@daignaultiyer.com>; Tayler Lepore
<tlepore@daignaultiyer.com=; IPR12185-0092IP1 <IPR12189-0052IP1@fr.com>; PTAB Inbound
<PTABInbound@fr.com=; Rishi Gupta <rgupta@fr.com>; Yao Wang <ywang@ fr.com=; Rick Bisenius
<hisenius@fr.com=

Subject: IPR2024-00934 - Texas Instruments Inc. v. ParkerVision - Requesting Guidance

CAUTICN: This email has originated from a socurce cutside of USPTO. PLEASE CONSIDER THE SOURCE before
responding, clicking on links, er cpening attachments.

Dear Honorable Board,
The parties require your guidance on an issue that arose on Friday 2/28. The parties request a
call with the Board and are available at the following dates/times:

- Wednesday 3/5 - after 2 PM EST

- Thursday 3/6 - 2-3 PM EST

On August 29, 2024, ParkerVision (Patent Owner) filed and served its POPR in which
ParkerVision identified deficiencies with circuit simulations prepared by Petitioner's expert,

EX.-3002

FISH.

Demonstrative Exhibit — Not Evidence

Dr. Galton, in his declaration accompanying the Petition. These sinmlations provide the basis
for TI's invalidity positions and these deficiencies go directly to the heart of the issue in this
IPR.

On November 26, 2024, the Board mstituted the [PR. The parties agreed to extend the date for
the POR.until March 6, 2025,

On Friday 2/28, Parker Vision took to the deposition of Dr. Galton. During that deposition, Dr.
Galton stated he was aware of a mistake that he made in his simulations. For the first time_ Dr
Galton/TI sought to provide corrected sinmlations at the deposition to correct this mistake. Dr.
Galton also referenced undisclosed simulations (not included in his Declaration) that he ran
after receiving the POPR. and offered to provide these sinmlations as well. ParkerVision
refused to accept any corrected or undisclosed simmlations during the deposition because they
were not part of the record and Parker Vision had no time to consider them in the middle of the
deposition.

On Friday 2/28 night, TI offered to provide corrected simulations to address the mistake by
Monday 3/3 as well as a 10-day extension for ParkerVision to file 1ts POR and address these
simmlations and depose Dr. Galton on the new corrected simulations.

Now, instead of having nine months to have its expert consider TT's simulations as it should
have, ParkerVision and its expert are being asked to address the corrected simulations in its
POR in 10 days. ParkerVision's expert (who had already prepared his own simulations based
on what was in the Petition) 1s also busy during this time.

Also hanging out there are TI's undisclosed simulations (referenced by Dr. Galton at his
deposition) that Dr. Ricketts will never have an opportunity to address.

The late disclosure of the corrected and undisclosed simulations is highly prejudicial to
ParkerVision, because ParkerVision and its expert do not have ample time to consider any of
these simulations and prepare a response (including simmlations to counter TI's simulations).
There is also no more time left in the schedule to give ParlcerVision the months that it is
entitled to review the simulations under the IPR mules

ParkerVision does not believe that TI's corrected or undisclosed simulations should be
allowed, and seeks the Board's guidance

TIresponds that, as Dr. Galton testified during the deposition, the mistake was a typo that
resulted in the simulations calling a generic JFET instead of specific JFET model identified in
the prior art. Dr. Galton testified that the mistake was discovered “just a few days ago” and it
“didn’t material change the results.” TI has offered to provide ParlcerVision the cormrected
simmulations (with the mistake corrected) and opportunity to depose Dr. Galton on the corrected
simmulations. TI does not seek to file the corrected sinmlations at this time_ but TI does not
oppose ParkerVision entering them mto the record. TI does not seek to file the additional
simmilations performed by Dr. Galton since the POPR at this time. And because TI has not
received ParkerVision's POR, TI takes no position on whether the additional simulations
performed by Dr. Galton since the POPR will be filed in reply to the POR.

Sincerely.
Jason

frcom | 16



Board Call

ParkerVision represented that, during the deposition of Dr. Galton, it

Trials@uspto.gov Paper 18 discovered that he performed updated circuit simulations on models of

571-272-7822 Date: March 6, 2025 DeMaw’s! and Macnally’s? circuit diagrams, which are the two asserted

prior art references that form the basis of the obviousness grounds at issue in
UNITED STATES PATENT AND TRADEMARK OFFICE
this proceeding. ParkerVision then explained that TI offered to provide the

BEFORE THE PATENT TRIAL AND APPEAL BOARD updated circuit simulations to ParkerVision and then make Dr. Galton

available for another deposition. ParkerVision expressed its concerns

TEXAS INSTRUMENTS INCORPORATED, regarding these offers, including, among other things, that its declarant
Petitioner, would not have ample time to consider the updated circuit simulations and
v. prepare a response.
PARKERVISION, INC.. In response, T1 reiterated that it offered to provide the updated circuit
Patent Owner. simulations performed by Dr. Galton to ParkerVision and then make Dr.

Galton available for another deposition. TI explained that it was not seeking
IPR2024-00934

Patent 7,496,342 B2 to file the updated circuit simulations at this time and, without the benefit of

! Doug DeMaw, “Practical RF Design Manual™ (Prentice-Hall 1982)
(Ex. 1016, “DeMaw™).

Before MICHAEL R. ZECHER and IFTIKHAR AHMED, 2 .
Adhminiiirative Patest Judyes, : ;dvﬂc: &LH ;f.;wz (filed Sept. 10, 1999) (published Mar. 23, 2000) (Ex. 1023,

ZECHER, Administrative Patent Judge.

ORDER
Conduct of the Proceeding
37CF.R §425(a)

1PR2024-00934

Patent 7,496,342 B2

seeing the arguments that ParkerVision plans to present and develop in the
Patent Owner Response, it takes no position as to whether it will file the
updated circuit simulations with the Reply. TL, however, clanified that it
does not oppose providing the updated circuit simulations to ParkerVision so
that it may file those simulations together with corresponding arguments in

the Patent Owner Response.

FISH. oo
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PO Discovery Request — Served

FISH.

From: Stephanie Mandir <smandir@daignaultiver com=

Sent: Thursday, March &, 2025 10:42 AM

To: losh Griswold <griswold @fr.com>; jcharkow@daignaultiver.com; kduche@daignaultiyer.com; Taylor Lepore
<tlepore@daignaultiver. com>; IPR12189-00921P1 <|PR12189-00921P1 @fr com>; PTAB Inbound
<PTABInbound@fr.com>; Rishi Gupta <rguptai@fr.com>; Yao Wang <ywang@fr.com>; Rick Bisenius <biseniusi@fr.com>
Ce: PV <PVLit@daignaultiver.coms>

Subject: RE: Texas Instruments Inc., and NXP USA, Inc. v. ParkerVision, Inc. - Extension Request for Patent Owner
Responses

Counsel,

Following our conversation with the Board yesterday, and after conferring with our client, we have
decided to move forward by requesting production of all of Dr. Galton's additional simulations now.

During his deposition, Dr. Galton stated that he re-ran simulations to correct the mistake of using a
generic JFET model instead of the specific Siliconix U430 model disclosed in DelMaw. He also
indicated that he ran other simulations with various modifications based on waveforms and values
from the prior art references. Dr. Galton confirmed he is willing to share all of these new simulations
with us now. Accordingly, we request the following:

1. Simulations run by Dr. Gaiton where he fixed the mistake of using the generic JFET model and
implemented the specific Siliconix U430 model;

2. All other simulations run by Dr. Galton after reviewing the Patent Owner's Preliminary
Response, including any variations or iterations;

3. All related Python code used to generate or analyze the simulations. including any model
libraries, native LTSpice files, and additional generic or supporting files necessary to replicate
the simulations; and

4. Any instructions or scripts used for running the simulations, including Python-based
instructions.

Please confirm when you can produce these materials so that we have sufficient time to review them
before re-deposing Dr. Galton in IPR2024-00934. We do not believe we will have enough time to
prepare to depose Dr. Galton on these issues on March 12. We will need to discuss another date for
Dr. Galton to be deposed on the new simulations.

We also believe a one-month extension of the Patent Owner's Response deadline from the date we
recelve the full production is appropriate. The Board confirmed during our call that they are willing to
adjust the schedule on the backend to accommodate this.

Please confirm when you can produce these materials and your position on a corresponding
extension of the POR deadline

Best,
Stephanie

’I ?yaeisnault

Stephanie R. Mandir

~ 711052 af 3 (cited by Paper 42 at 4)
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PO Discovery Request — Served

Do you think you can definitely provide materials on March 17?7 We don't want to propose a schedule if
we are only going to have to rework it again because Tl cannot meet that date.

’I ?;ggnault

Jason S. Charkow

From: Josh Griswold <griswold@fr.com>

Sent: Tuesday, March 11, 2025 10:43 AM

To: jcharkow@daignaultiyer.com; Stephanie Mandir <smandir@daignaultiyer.com>; kduche@daignaultiyer.com; Taylor
Lepore <tlepore@daignaultiyer.com>; IPR12189-00921P1 <IPR12189-0092IP1@fr.com>; PTAB Inbound
<PTABInbound@fr.com=; Rishi Gupta <rgupta@fr.com=>; Yao Wang <ywang@fr.com=; Rick Bisenius <bisenius@fr.com:=
Cc: PV <PVLit@daignaultiyer.com:

Subject: RE: Texas Instruments Inc., and NXP USA, Inc. v. ParkerVision, Inc. - Extension Request for Patent Owner
Responses

Yes, we will get you to the materials by the 17", so you can schedule based on that.

TI-1052 (cited by Paper 42 at 4)

FISHt fr.com | 19
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Tl Complied With Discovery Request —
Furnished Requested Information Timely

From: Josh Griswold

Sent: Monday, March 17, 2025 3:17 PM

To: jcharkow@daignaultiyer.com; Stephanie Mandir; kduche@daignaultiyer.com; Taylor
Lepore; IPR12189-00921P1; PTAB Inbound; Rishi Gupta; Yao Wang; Rick Bisenius

Cc: PV

Subject: RE: Texas Instruments Inc., and NXP USA, Inc. v. ParkerVision, Inc. - Extension Request

for Patent Owner Responses

Jason,

We're setting up a Sharepoint site where you can download the additional materials from Dr. Galton. | believe you
should be receiving login details shortly. We sent it to you, Stephanie, Konah, and Taylor, so anyone who wants can
access the data.

Best,
Josh

TI-1052 (cited by Paper 42 at 4)

FISHt fr.com | 20
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Tl Complied With Discovery Request —
Provided Sims, Data, Python Code, 2"d Declaration

[Rol )
g SharePoint D Search this site
= EXT - Texas instruments 77 Notfollowing &8 Site access
+ New #2 Page details Analytics Published (& Share ~ Konah Duche is editing this page (& Edit ~ e
a
Texasinstruments EXT See all
T Upload ¥ B Editingrid view ¢a Sync S8 Export to Excel = All Documents ~ O
D Name ~ Modified ~ Modified By ~
342 _all_simulations_extra March 17 Josh Griswald
Se  demaw.zip March 17 Josh Griswald
.::l IPR2024-00934 342 Patent Second March 17 Rishi Gupta
Declaraticn of lan Galton.pdf
=0 macnallyzip [ March17 Josh Griswold

TI-1053

FISH.
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Tl Accommodated Other Requests Also —
Agreed to Extend the POR Date by > 2 Months

DUE DATE 1 .o saene e sesssenessscneneneene. LEOIVATY 18, 2025
Patent Owner’s response to the petition
Patent Owner’s motion to amend the patent

Scheduling Order, Paper 11 at 11

DUE DATE 1 Febrary 18, 2025 March 3, 2025 DUE DATE 1 March 13, 2025 March 20, 2025
Joint Stipulation, February 14, 2025 Joint Stipulation, March 13, 2025

DUE DATE 1 March 3, 2025 March 6, 2025 DUE DATE 1 March 20, 2025 April 17,2025
Joint Stipulation, March 3, 2025 ' Joint Stipulation, March 20, 2025

DUE DATE 1 March 6, 2025 March 13, 2025 DUEDATE 1 April 17, 2025 April 21, 2025
Joint Stipulation, March 6, 2025 Joint Stipulation, April 16, 2025

FISH‘ fr.com | 22
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POR and Ricketts Declaration —
Each Address Galton 2"d Declaration, Python Script

NI SIMULATION S e 74
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POR -
Filed Galton 2" Declaration, Python Script

Transcript of lan Galton, Ph.D.

Conducted on April 14, 2025 5
1 CONTENTS
2 EXAMINATION OF IAN GALTON, Ph.D. PAGE
3 By Ms. Mandir 7
4
5 EXHIZEBITS
6 (Attached to the Transcript)
7 GALTON EXHIBIT PAGE
8 Exhibit 1 Second Declaration of Ian Galton, 9
9 Fh.D.
10 Exhibit 2 Word Formatted Version of the 22
11 Python script Comp.PY
12 Exhibit 3 DEMAW-SIM-FIG. 1(Revised, Clean) 41
13 and DEMAW-SIM-FIG. 1.2

EX.-2039, Exhibit List
Demonstrative Exhibit — Not Evidence
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POR

simulation output. as well as the raw data from each simulation. Jd. TT also

agreed to multiple extensions of the POR deadline (originally due February

18. 2025 extended to April 21. 2025 — over 2 months) and made Dr. Galton

available for a second deposition on his Second Declaration and the other

provided matenals. which PO took on April 14, 2025.

PO filed their POR citing and fully addressing Dr. Galton’s Second

Declaration and Dr. Galton’s second deposition. E.g.. POR at 48-65. PO

failed to provide Dr. Galton’s Second Declaration its own exhibit number.
Paper 18 at 3. Rather. PO included it as an exhibit to Dr. Galton’s second

deposition transcript. EX-2026. EX. 1. Thus. TI provided Dr. Galton’s

Second Declaration as EX-1042 with its Petitioner’s Reply.

Paper 42 at 4-5

FISH. froom | 2
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The 342 Patent and Representative Figure

a2y United States Patent 10y Patent No.: US 7,496,342 B2
Sorrells et al. 45) Date of Patent: Feb. 24, 2009
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342 Patent Claim 18 (Invalidated by DeMaw,
Disclaimed)

18. A method for down-converting an electromagnetic signal, comprising the steps of:
(1) receiving an information signal;
(2) inverting the information signal to generate an inverted information signal;
(3) electrically coupling the information signal to a first capacitor and the inverted information
signal to a second capacitor;
(4) controlling a charging and discharging cycle of the first and second capacitors with first and
second switching devices electrically coupled to the first and second capacitors, respectively;
and
(5) performing a plurality of charging and discharging cycles of the first and second capacitors
to generate first and second down-converted information signals across first and second
impedance devices, respectively;

wherein the information signal is used to store a charge on the first capacitor when the
first switching device is closed and the inverted information signal is used to store a charge on
the second capacitor when the second switching device is closed.

FISHt fr.com | 28
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342 Patent Claim 19-21

19. The method of claim 18, wherein the first capacitor discharges between six percent to fifty
percent of the total charge stored therein during a period of time that the first switching device
is open, and wherein the second capacitor discharges between six percent to fifty percent of
the total charge stored therein during a period of time that the second switching device is open.

20. The method of claim 18, wherein the first capacitor discharges between ten percent to
twenty-five percent of the total charge stored therein during a period of time that the first
switching device is open, and wherein the second capacitor discharges between ten percent to
twenty-five percent of the total charge stored therein during a period of time that the second
switching device is open.

21. The method of claim 18, wherein the first capacitor discharges between fifteen percent to
thirty percent of the total charge stored therein during a period of time that the first switching
device is open, and wherein the second capacitor discharges between fifteen percent to thirty
percent of the total charge stored therein during a period of time that the second switching
device is open.

FISH‘ fr.com | 29
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342 Patent Representative Figure FIG. 16D

FIG. 16D the slope 1655 represents the rate of discharge of capacitor 1606 between apertures.
TI-1001, 19:1-8, cited by Reply at 20.
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0s 2ns 4ns Bns 8ns 10ns 12ns 14ns 16ns
e FIG.16D
T1-1001, 342 Patent, FIG. 16D, cited by Reply at 20.
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342 Patent Representative Figure 16J

FIG. 16J illustrates a down-converted signal 1651, for input signal 1643. T/-1001, 20:5-51.
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Federal Circuit Confirmed that DeMaw’s Circuit

Corresponds to FIG. 16H

Petition at 12 (citing TI-1031: ParkerVision v. Qualcomm, 621 FApp’x 1009 (Fed. Cir. 2015))

The Federal
Circuit noted that Patent Owner had not undermined the expert’s explanations of

“the operation of the DeMaw circuit and how Figure 6.7 of DeMaw corresponds to

Figure 16H of the *342 patent.” Id. Furthermore, the Federal Circuit rejected

Patent Owner’s arguments concerning the expert’s component values used to

model DeMaw’s operation. See, id.

(annotated)

FISH.

Demonstrative Exhibit — Not Evidence
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Structural Correspondance Between
DeMaw and FIG. 16H

first switching device ‘
first capacitor 153
N Ty 1620 1622
7S S i S ——— 1 0 0 en
Lo 1608/ 1632 ! AVPLIFIER FILTER
CARRIER(+) 1 1 == | | [(OPTIONAL) (OPTIONAL)
T A~ I 1651 "
e QUTPUT(+
1]o1812 | 1616 |
[ 1 |
| H—us
TN N |
1y 1614 +— | 1624 1626
0 7 |! 1618
1645 || 1649 i I 1673
Ll @ Ll ! AMPLIFIER FILTER
CARRIER(-) | | Y ST i (OPTIONAL) [ (OPTIONAL)
'L':::::at:::::_ o 5 1653 i)
second switching device FIG.16H
second capacitor

342 Patent, FIG. 16H (TI-1003), cited by Petition at 7
TI-1031, at 28
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Structural Correspondance Between
DeMaw and FIG. 16H

FISH.

information signal = ®nesdmber first capacitor

3 U430 / first
=2 o e 2 2R, impedance
——aa— 91 3 1 -
- = B device
== 1
EM signal 7
= \ 77
0.01 uF . Vo

-
II
" down-

converted
signal (Vig)

A1 .
» =
‘ e 2-12000  z=1000
R i =
0.01 4F /’7' ‘ +12V

}_W-'-'._‘ o—— .j7 switche Saa: .

= [ +6 dBm}

[ o

aag

-

180° out of phase Av = aaa‘;fcond capacitor second

O = +25 : N
ot Sientmasy, 1111pf3clame
NF ~ 448 device

DeMaw, FIG. 6.7 (TI-1016), cited by Petition at 14
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DeMaw Performs Each Step of Claim 18

claim 18 was previously invalidated.,

Sur-reply at 5

18. A method for down-converting an electromagnetic signal, comprising the steps of:
(1) receiving an information signal; |v
(2) inverting the information signal to generate an inverted information signal; |v'
(3) electrically coupling the information signal to a first capacitor and the inverted information
signal to a second capacitor;|v’
(4) controlling a charging and discharging cycle of the first and second capacitors with first and
second switching devices electrically coupled to the first and second capacitors, respectively; |v
and
(5) performing a plurality of charging and discharging cycles of the first and second capacitors
to generate first and second down-converted information signals across first and second
impedance devices, respectively; |V
wherein the information signal is used to store a charge on the first capacitor when the
first switching device is closed and the inverted information signal is used to store a charge on
the second capacitor when the second switching device is closed. |v
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PO Recognizes that Claim 18 Was Invalidated

Because claim 18 was previously invalidated. Petitioner implies that the

challenged dependent claims are nothing more than the discovery of

optimal/workable percentage ranges for capacitor discharge. Reply.3 (citing

Sur-reply, Paper 38, at 5 (annotated)

FISH.

Demonstrative Exhibit — Not Evidence
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PO Offers Nothing to Show Claimed Ranges Are New
and Unexpected or a “Critical” Range

FISH.

(CCPA 1955)). Here, as set forth above, TI has shown that the general
conditions of dependent claims 19-21 are disclosed mmn DeMaw. The burden
now shifts to ParkerVision to come forward with sufficient evidence to rebut
TT’s “prima facie case of obviousness™ by showing, for example, the first
and second capacitors required by dependent claims 19-21 discharge at rates

that demonstrate new and unexpected results such that each claimed

discharging range can be deemed “a ‘critical’ range.” /d. (idenfifying

categories of effective rebuttal evidence and making clear that the burden of

producing such evidence falls on the patent owner in an IPR). Apart from

Institution Decision at 23 (annotated)

Demonstrative Exhibit — Not Evidence

frcom | 40



PO Offers Nothing to Show Claimed Ranges Are New
and Unexpected or a “Critical” Range

Claims 19-21 do not merely recite percentages: rather. they specifically
require that discharge occur at a specific time—when a switch is open. Claim 18
contains no such limitation/requirement regarding the timing of discharge in

relation to the state of the switch.

Sur-reply, Paper 38 at 5

(4) controlling a charging and discharging cvcle of the first
and second capacitors with first and second switching
devices electrically coupled to the first and second
capacitors. respectively; and

wherein the information signal 1s used to store a charge on
the first capacitor when the_first switching device is
closed and the inverted information signal is used to
store a charge on the second capacitor when the second
switching device is closed.
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DeMaw’s Simulations Show Discharging When
Switches Are Open

- K . U . - . B R . Capacitor charging and discharging cycles
first switching device contrgl, e s asomoiEcond switching device control . R e
—— VIl - Sifgle-nded LO signal
10 f
/ 05
os / s
s L o
RS / ]
s 0.5
-0.5
-1.0
10 ‘
1 i
= Id{J1} - Drain cusrent of switch
o0 y — i1} - Drain of i 17500 — Lﬂ:l-gwm(umi urswwL:lnj;
—— id{j21 - Drain curert of swil 15000
0
_ . 12500
5 300 % 10000
= 3000
00 | 2500
o o =
400 —— 1{C4] - Current into capacitor C4 — NC4) - Current into capacitor €4
—— 1(C5] - Current ints capacitor C5 L0000 = HC5) - Current into capacitor €3
200 = s000 <
£ FE
3 e
. —10000
—15000
00
0.065 o070 0075 0.080 0.085 0.090 0.095 0.100 “a00en
- o +1.5830000000e2 0.065 6070 0,075 0,080 0.085 0.030 0035 06100
. . . . Time (us) +1.583e2
capacitor charging and discharging cycles
DEMAW-SIM-FIG. 5 (revised). Graphical representation of the charging and
DEMAW-SIM-FIG. 4 (annotated) discharging cycles of both of the capacitors highlighted in the DeMaw circuit of
: < DEMAW-SIM-FIG. 1 (revised).

Petition at 29-30 (citing TI-1003, Y 105-109)

FISH.

Demonstrative Exhibit — Not Evidence

Pet. Reply at 8 (citing TI-1042, 9 8, 13)
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Dr. Galton Explained that the Data Was Collected

Using the Transition Edges of the LO

FISH.

DeMaw teaches claim 19. Specifically, using the transition edges of the LO

signal. and the knowledge that the switch opening and closing 1s dictated by the

LO signal amplitude, the charge ratio of in claim 19 can be computed on a cycle-

by-cycle basis using a python post-processing script applied to the raw simulation
waveforms. This ratio was collected for 50,999 simulation cycles and plotted as a

histogram, shown in DEMAW-5IM-FIG. 7. TI-1003, 114

Petition at 35 (citing TI-1003, 1 114)

Demonstrative Exhibit — Not Evidence
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Ricketts Testified that Switches “effectively” Turn Off

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. §918-32. In the ideal case. a JFET can stop conducting when conducting “ON” state, allowing current to flow freely. As Vgs becomes more

off. Id..§919-20. In reality, all JEETs continue conducting when off. /d.. 918-32 negative. the conducting channel narrows, restricting current flow. If Vs reaches a

(discussing practical switching behavior). Ricketts recognizes this: “the JFET critical threshold called the pinchoff voltage (Ve or Voswrr). the JFET effectively
effectivelv turns off.” EX2021, 9201 (emphasis added). If an absolute “off-state™ turns off. blocking current flow.

were imposed onto the claimed switching devices (i.e.. active switching devices, EX.-202 1’ 1'|' 201 ( Re 0 [y at 2- 3)

like MOSFETSs or JFETs). the claims could never be satisfied because no practical

switching devices would suffice.!

Reply at 2-3 (citing: TI-1060, ||| 18-32)
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Experts Agree that Electrical Charge Flows from Low
Voltage to High Voltage

41. Voltage: Voltage represents the difference in electric potential energy
per unit charge between two points in a circuit. It quantifies the amount of potential

energy available to move charges. Negative charges (electrons) are naturally

attracted to higher voltages. while positive charges (protons) are drawn toward lower

voltages.

Ricketts Declaration, EX.-2021, §[ 41
(cited by Reply at 27) (annotated) Vs ff\l

L‘f%lo 5 I xﬁ
: I

p-type

% metal if;i’:{rr:unfgéct o h%]llc, m

Electrons are negatively charged, so they flow toward the positive supply voltage,

Pet. Reply at 27 (citing TI-1060, ] 134)
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Issue 1
DeMaw

FISH.
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DeMaw’s Mixer of Figure 6.7 (TI1-1016)

information signal = Sresdmier first capacitor

3 Vs first
.. | g a2t~ impedance
_— “ 4 = |« device
EM signal A= + &
R \: 7 i
0.01 uF . Veo ]
o3 switches
| +6 dBm} .01 »F
|_l—""" down-
- 30 converted
o NV z-nwe  z-w0n signal (Vie)

L
3 w430 -{v o
0.01 uF Z +12V
ﬂ?'&

180° out of phase " Ay 7 34 second capacitor 58C01]d

Ol = +26d0m ~
o S e0aY, 1111p_edance
NF ~ 448 : device

DeMaw, FIG. 6.7 (TI-1016), cited by Petition at 14
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Galton’s Models of DeMaw’s Mixer

DEMAW-SIM-FIG. 1. DeMaw Balanced Mixer

Petition at 17 (citing TI-1003, ] 72-74)

FISH. froom | 51
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Galton Explained His Simulation Model

73.  For the DeMaw circuit simulations, parameter values that were 114. DeMaw teaches claim 19. Specifically, using the transition edges of

described in DeMaw were used. with minor adjustments. For example, the exact the LO signal, and the knowledge that the switch opening and closing is dictated

parameters of the transformers were not provided: only the physical description by the LO signal amplitude, we can compute on a cycle-by-cycle basis the charge

was given. Reasonable values were calculated based on the expected circuit ratio described in claim 19. This ratio is collected for 50.999 simulation cycles and

operating conditions. In particular. the transformer coupling ratio is ideal, however plotted as a histogram, shown in DEMAW-SIM-FIG. 7.
using a realistic (non-ideal) coupling ratio would not affect the presented results. . .
EX.-2036, 38:14-41:12
A SPICE model was found for the exact JFET specified in the book. the Siliconix
14 o] How did you determine the values for the
U430.
15 capacitor inductor after the JFETs in your
74.  The DeMaw circuit was simulated for 400 pus. The LO signal used 1s
16 simulation?
a square wave of 150MHz and amplitude of 1.2V peak. While using a square
17 A Well, we needed to have the impedance

wave for the LO of this circuit is an idealization. it does not alter the circuit
18 match of 1700 chms on the left and 100 ohms on the

behavior in any way relevant to the presented results. It was chosen to be able to
19 right at the intermediate frequency. And then we

clearly see the transition between switch ON and OFF states.

20 also wanted to have a fair amount of peaking in

E.g., TI-1003, 11 73-74 21

the frequency response at the intermediate

22 frequency just to -- just to provide good

FISH. EX.-2036, 38-14-41:12 reom | 5
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Galton Explained His Simulation Model

Balanced mixer

1 uazo
. T2  Z=1700Q _ Z-100%
. a F _]_
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LED T
I 1
et Z=17000  Z=10041

Ay = 3B

= b
0T = +25dBm

"i: Select for 0.8 V)
NF #= 4dB

Figure 6.7 Dual FET belanced mixer using a Siliconix U430 device.

Petition at 33 (citing TI-1003, 112
FISH. (oting THE03, T 112
Demonstrative Exhibit — Not Evidence
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Galton’s Bias Circuit Is Consistent with DeMaw

FISH.

This bias configuration results in a gate-source voltage (Vgs) at or near the

JFET’s pinch-off voltage. DeMaw, however, teaches that Vgsi1s 0.8 the pinchoff
voltage. Ex.-1016, 196. The yellow highlight below shows DeMaw’s actual bias

configuration mcluding using 0.8Vp. Ex.-2021.99244-246.

POR at 43

43.  Dr. Ricketts criticized my use of a 1.2V peak (2.4V peak-to-peak) LO
signal instead of using a 0.8V peak (1.6V peak-to-peak). DeMaw recommended,
but did not require, that the LO amplitude should be 80% of Vgs(orr), and Dr.

Ricketts assumed a pinch-off voltage of 2V, so he claims the peak should be 0.8V.

EX2021, 9296.

T1-1060, 9] 43 (cited by Pet. at 11)
Demonstrative Exhibit — Not Evidence
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Galton’s Bias Circuit Is Consistent with DeMaw

44,  Dr. Ricketts would be correct if the pinch-off voltage were really

restricted to 2 volts. However, DeMaw says that the range for the pinchoff of the

Siliconix U430 1is from -1 to -4 V, Vgs(oft)—a fact that Dr. Ricketts

An example of propetly designed JFET singly balanced mixer is acknowledged. TI-1016, 8; TI-1051, 17:13-21, 18:8-21. Our design assumed a 3V
seen in Fig. 6.7. It is similar to a circuit suggested by E. Oxner ¢f Sili-
conix in Application Note AN72-1. Dynamic balance is assured through pinch-off voltage, which is well within this range. Nevertheless, had we assumed a
the use of a U430 dual-FET unit. R1 is selected o give a V, of 0.8 the

pinchoff voltage, which will be on the order of 2 V, allowing for the pinch-off voltage of 2 volts, the general behavior of the circuit and our conclusions
published spread of ~1 to =4 V, Vi oin. Symmetrical feed is used at _ ) _ o _

The mixer input by means of 11, 12, and T3, providing a 180° phase dif- would not have been different. For context, the pinch-off voltage of a junction
TI-1016 at 8 (CI ted by R eply at 10-1 1) field-effect transistor (JFET) varies over a wide range over temperature and across

different copies of the JFETs. Ifit were not true that the general behavior of the
circuit and our conclusions would remain unchanged had we chosen a pinch-off
voltage of 2 volts, then the circuit would not be practical because its fundamental

behavior would change with the operating temperature and across ditferent copies

of the circuit.

FISH. TI-1060, 1 44 (cited by Reply at 10-11)
Demonstrative Exhibit — Not Evidence
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Galton Proved that Lowering the Bias Voltage Still
Shows Performance of the Claimed Ranges

The additional simulations used a 0.785 V amplitude for the LO at 119.8

MHz. and various different amplitudes for the RF mput signal at 150 Mhz. TI-

21. Id. For example. taking the simulation using the smallest input signal (the

extreme case). the additional simulations show the claimed charging/discharging

cycles:

2042, 984: TI-1060, 9974-77. The circuit still performed the method of claims 18-

Reply at 16 (citing by TI-1042,  84; TI-1060, ¥ 74-77)

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

= Ty
N NN
2\ J

TI-1042, 746 (DEMAW-SIM-FIG. 5.6, circuit of DEMAW-SIM-FIG. 1.6)

And the circuit discharges the claimed percentages:

1N

s DEMAW SIMFIG T 59 Chucge e cao poscentages o
o DEMLAW SDAF

......

TI-1042, 1Y48-49

FISH. TI-1042, §48-49 (cited by Reply at 17)  rcom | 55
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Galton Proved that Lowering the Bias Voltage Still
Shows Performance of the Claimed Ranges

Capicitor charging ane dischargins cycles

— w0) - ieghe-ander L0 s

comae )

(1] a0 [T

ada0 [ 1690 [ [
[ cramae

DEMAW-SIM-FIG. 5 (revised). Graphical representation of the charging and

ot

Capacitor charging and discharging cycles

- Wilo] - ungle-ended L0 ugnal
o
.
2
¥ oo
| |
.
[
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1

— e
p

DEMAW-SIM-FIG. 5.2. Capacitors C4 and C5 charging and discharging cycles

irko cagcior €4
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o
2300
~sa00
~1100
~10009

POR at 55

FISH.

Demonstrative Exhibit — Not Evidence

Distribution of the charge last wia ['vidrpl, 0] when switch is open varsus charga delivered when it is closed
simulation length: 40711 cycles of LD

- rtervalz where ratio is #% b2 50%

o

500

£

100

BT 50

a
Chama less sane (=)

DEMAW-SIM-FIG. 7.2A . Charge loss ratio percentages histogram for capacitor
C4 (circuit of DEMAW-SIM-FIG. 1.2).

TI-1042, 9 24
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Galton’s Operating Frequencies Are Appropriate for

DeMaw

FISH.

40.  Dr. Ricketts states that my simulation is physically unrealistic because
I used “out-of-band frequencies” of 123.102 MHz for the RF signal and 150MHz
for the LO signal. EX2021, 9295. The circuit to which Dr. Ricketts refers 1s shown
in Figure 6.7 of the DeMaw textbook, and while the textbook does mention that the

transformers are suitable for 3 MHz to 30 MHz operation, 1) this does not mean

that they will not operate at higher frequencies, and 2) a POSITA would

understand that the fundamental behavior of the circuit would not be affected if

transformers with higher frequency operation were used.

41. Indeed, our simulations used transformers with characteristics that

exhibit negligible degradation at frequencies well above 150 MHz, so Dr. Ricketts

1s not correct in his assertion that the transformers are problematic in our

simulations at the frequencies we chose.

TI-1060, 91 40-41 (cited by Reply at 11)

frcom | 58
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DeMaw’s Mixer Performs a Plurality of Charging and
Discharging

first switching device contyg] second switching device control
& pacitor charging and discharging cyeles / [
;

3 — il - single-ended LO signal
i/
/

/

/

: /
s00 y — I{J2] - Drain currert of switch |1
A —— 1(J2] - Drain currert of switch |2
400 |
3
2 300
]
£
g |
100 | |
o
400 €4} - Current into capasiter C4
ICS} - Current into capacitor €5
200 — =
)
s —~ -
5 —200 =1 L ]
3 /—m
-400

DEMAW-SIM-FIG. 4 (annotated)

Petition at 29-30 (citing TI-1003, 9 105-109)

FISH.
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DeMaw’s Mixer Performs a Plurality of Charging and
Discharging to Produce a Down-Converted Signal

DEMAW-SIM-FIG. 6
Petition at 33 (citing TI-1003, |1 112
FISH. (oting TE1005 T2

Demonstrative Exhibit — Not Evidence
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Galton’s Original Histograms Show the Claimed

Discharge Percentages

114. DeMaw teaches claim 19. Specifically, using the transition edges of
the LO signal, and the knowledge that the switch opening and closing 15 dictated
by the LO signal amplitude. we can compute on a cycle-by-cvcle basis the charge
ratio described in claim 19, This ratio 1s collected for 50,999 simulation cvcles and

plotted as a istogram, shown in DEMAW-SIM-FIG. 7.

TI-1003, 114 (cited by Pet. at 35-36)

FISH.

Demonstrative Exhibit — Not Evidence

Distribution of the charge lost from ersus charge

the capacitor when Switch is open w
Simulation length: 50999 cycles of LO

delivered when it is closed

mstances of 6% to

/

200

=

nnnnnnnnnnnn i

m—ntervals where fatio (s 6% te 50%

50% discharge

100

Charge Loss Ratio (%0)

DEMAW-SIM-FIG. 7 (annotated)

It is evident that the DeMaw circuit generates a continuum of these ratios. densely

spanning the 6% to 50% range specified in the claim.

Pet. at 26 (citing TI-1003, | 114)
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Antecedent Basis Informs the Interpretation of
Claims 19-21

wherein the information signal is used to store a charge on
the first capacitor when the first switching device is
closed and the inverted information signal is used to
store a charge on the second capacitor when the second
switching device is closed.

T1-1001, claim 18

19. The method of claim 18, wherein the first capacitor
discharges between six percent to fifty percent of the total
charge stored therein during a period of time that the first
switching device is open, and wherein the second capacitor
discharges between six percent to fifty percent of the total
charge stored therein during a period of time that the second
switching device is open.

T1-1001, claim 19 (cited by Reply at 20)

FISHO fr.com | 63
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frcom | 64



fr.com | 65



DeMaw Circuit with U430 Model

DEMAW-SIM-FIG. 1 (revised. annotated).
TI-1042, 9 5 (cited by Petition at 5-6)

FISH. froom | 66

Demonstrative Exhibit — Not Evidence



DeMaw Circuit with U430 Model

Capacitor charging and discharging cycles

—— ilo] - single-ended LO signal

Valtage [V}

—— {1} - Drain cusrent of switch |1
17500 1 — Id{)2] - Drain current of switch 2

Current jua]
&
2
E

—— HC4) - Current inta capaciter £4
= U5} - Current into capaciter €5

Cument (uA
=1
a2
s &

0.063 .07 0,073 0080 0085 0.0a0 0023 0100
Time {ush +1.583e2

DEMAW-SIM-FIG. 5 (revised). Graphical representation of the charging and
discharging cycles of both of the capacitors highlighted in the DeMaw circuit of
DEMAW-SIM-FIG. 1 (revised).

T1-1042, | 5 (cited by Reply at 7-9, 13
FISH. (clted by Reply )

Demonstrative Exhibit — Not Evidence
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DeMaw Circuit with U430 Model

DEMAW-ST-FEG. 7A (revised). Charge Jews ratio percemiages histogram for ; .
. . DEMAR.SIM-FIG. TE (1evi Charge loss fadio percenmages hisnegram G
4 DR AT - SThE- i (reviaed) e et B g
EclIng ) LR N TN S L] capacitor C5 frivcuit of ENLA- S8 -FIC 1 (revised))

TI-1042_ 911 (showing instances of discharge percentages between 6-30 percent)
Reply at 13-14 (citing TI-1042, g 11)

FISHt fr.com | 68
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Practical Switches Continue Conducting

FISH.

19.  There is no such thing as a perfect switch in any practical circuit. All

physically implementable transistor switches have a non-zero on-resistance and a

non-infinite off-resistance, and all have parasitic capacitance which bypasses the

switch regardless of whether the switch is off or on (thereby providing a signal

path around the switch even when it is off). Hence, if Dr. Ricketts’ position is that

the *342 patent applies only to circuits with ideal switches, then the “ideal”
operation of the DeMaw circuit would still render claims 18-21 unpatentable. See
EX2021, 9202. However. this seems unlikely to be his position as it would imply
that no practical circuit would ever satisfy the requirements of Claims 18-21, 1.e., it
would not be possible to design a practical circuit that infringes on the 342 patent.
The ’342 patent contemplates JFETs as “switching devices.” E.g., *342 patent,

cl.9. Additionally, AN72-1, which describes the Oxner circuit upon which the

TI-1060, | 19 (cited by Reply at 2-3) (annotated)

Demonstrative Exhibit — Not Evidence
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Practical Switches Continue Conducting

FISH.

19.  There is no such thing as a perfect switch in any practical circuit. All
physically implementable transistor switches have a non-zero on-resistance and a
non-infinite off-resistance, and all have parasitic capacitance which bypasses the
switch regardless of whether the switch is off or on (thereby providing a signal
path around the switch even when it is off). Hence, if Dr. Ricketts’ position is that
the *342 patent applies only to circuits with ideal switches, then the “ideal”
operation of the DeMaw circuit would still render claims 18-21 unpatentable. See
EX2021, 9202. However. this seems unlikely to be his position as it would imply

that no practical circuit would ever satisfy the requirements of Claims 18-21, 1.e., it

would not be possible to design a practical circuit that infringes on the 342 patent.

The ’342 patent contemplates JFETs as “switching devices.” E.g., *342 patent,

cl.9. Additionally, AN72-1, which describes the Oxner circuit upon which the

TI-1060, | 19 (cited by Reply at 2-3) (annotated)

Demonstrative Exhibit — Not Evidence

fr.com | 71



“open” is “between apertures”

In embodiments of the invention such as, for example,
aliasing modules 300. one or more capacitors are sized to
discharge between about six percent to about fifty percent of
the total charge stored therein during a period of time that a
switching device is open (1.e., between apertures). It 1s noted
that this range is provided for illustrative purposes. Other

T1-1001, 38:4-15 (citing by Reply at 1) (annotated)

apertures of control signal 1646, as described herein. During
a period of time that switching device 1608 is open (i.e.,
between the apertures of control signal 1646), a percentage of
the total charge stored on capacitor 1604 is discharged. As

A s "

T1-1001, 50:13-25 (cited by Reply at 4) (annotated)

FISH. froom | 7
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What “open” Means Is a Claim Construction Issue

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, 9918-32. In the ideal case, a JFET can stop conducting when
off. Id., 919-20. In reality. all JFETs continue conducting when off. /d.. qf18-32
(discussing practical switching behavior). Ricketts recognizes this: “the JFET
effectivelv turns off.” EX2021, 9201 (emphasis added). If an absolute “off-state”
were imposed onto the claimed switching devices (7.e.. active switching devices.
like MOSFETSs or JFETSs). the claims could never be satisfied because no practical

switching devices would suffice.!

Reply at 2-3 (citing:
TI-1060, 11 18-32)

FISH.

Demonstrative Exhibit — Not Evidence

PO advances a construction of “switching device” to be “an electronic
device for opening and closing a circuit.” POR. 25 (citing IPR2021-00346
concerning U.S. Pat. No. 8.190,108). 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 JEETs. TI-1060.

918-19.

frcom | 73




PO’s Expert Agrees that JFETs Continue Conducting

When “open”

w m =1 W

10
11

12

Q. What is Vgs(off)?
What does that mean?
A. 580 we're describing here the pinch-off wvoltage.
And so, my understanding is Vgs(cff) would be the state

of the FET when it has its lowest current, which, here in

DeMaw, they may consider to be off. But you have to look
at the specific transistor. But that's the region that

they're, I think, referring to with that Vgs.

TI-1051, 17:5-12.

T1-1051, 17:5-12 (annotated)
(cited by Reply at 1-2), TI-1060, | 32

FISH.

Demonstrative Exhibit — Not Evidence
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Galton Clarified that Idealized Switches have Zero
Drain Current

. ) ) - 20. No switch 1s ideal, so no matter what type of transistor 1s used to
26. Nevertheless, the point 1s that the JFETs are acting as swiiches, just
impl t itch, the switch will conduct t when th itch 1s “off .

not ideal switches.! And as I mentioned above. ideal switches do not exist in s e

i For example, had Dr. Ricketts zoomed in further on the left simulation plot below,
practice.

. current flow would have been visible even when the switch 1s 1n its off state.
TI-1060, 9| 26 (cited by Reply at 2-3)
Sk Id(J1) 1d(J2 ]

28. _No practical switches. e g.. those mmplemented by transistors (MOS

transistors, JEET transistors, bipolar junction transistors. etc.) are ideal. All

conduct some current when off. but they conduct far more current when on. The OpAp—d —fedfd Ll e ed

difference between the generic JFETs and the Siliconix U430 JFETSs 1s that the

former conduct less current when off (and when on) than the latter. Even the

TI-1060, 9| 28 (cited by Reply at 2-3) 200

350.00ps 350.05ps

TI-1060, ] 20 (cited by Reply at 2-3)
FISH.

Demonstrative Exhibit — Not Evidence
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DeMaw U430 JFETs Discharge “Between Apertures”

Capacitor charging and discharging cycles
= Yila) - single-ended LO signal
Lo
as
g oo
E
-0.5
-1.0
—— 1|1} - Drain cusrent of switch J1
17500 — Id{J2] - Drain cument of switch |2
15000
. 12500
= 10000
W
E 7500
5000
2500 T
o I ————
—— HEA4) - Current int itor C
1000 _\k —_ Lﬁ:,ﬁ‘minf fid :E:;:: e
5000 T
s ¢ | \/
E =-5000 I\I
3 /—
—10000 1
—15000 T
~20000 1
0.065 0070 0075 0.080 0.085 0.0%0 0035 0.100
Time (us) +1.583€2
DEMAW-SIM-FIG. 5 (revised). Graphical representation of the charging and
discharging cycles of both of the capacitors highlighted in the DeMaw circuit of
DEMAW-SIM-FIG. 1 (revised).

T1-1042, || 8 (cited by Reply at 8, 13) (annotated)

FISH. froom | 76
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U430 JFETs Block Drain Current by >20x
(from 15 mA to less than 0.65 mA)

First, the difference between the open/closed drain current of the U430
switches is significant (greater than 15mA):
spacitor charging and discharging cycles q 'l-l-.-.;. ) l ld[J1] ) L l I 1d{J2)
R = =
: 0.00mA-
=-1.0 1 l .
. ah ; 1.00m A (s M

~ 12500 ] i \ -\ I
3 \
; L0000 \
. ><|—_|>‘ /¥ EX2021. 9285 (annotated): POR. 51

1 | | | Reply at 12-14 (citing EX2021, 1] 285)

TI-1042, DEMAW-SIM-FIG. 5 (revised) (ann d)

Reply at 12-14 (citing TI-1042, || 8)

FISH. froom | 7
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POR Exaggerates the Drain Current Without Showing
How Much It Drops

-/

f\\/

/\

TI-1042, DEMAW-SIM-FIG. 5 (revised) (1nnot:

)

'1_0m:‘ Id{J1) Id(J2)
|~ =t ...\ N
0.5mA- / 500
AN TN
) N
-e-e--l-r.ulu-l /’ \\ % A\
~ - |~
-0.5mA-
-1.0mA:
350.00ps 350.05ps
POR at 46.
FISH.

Demonstrative Exhibit — Not Evidence
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DeMaw Simulation Shows Performance of Claimed

Discharge Percentages with a Small Input Signal

FISH.

PETEETg
C4 (eivcnic of DEMAW.-STM-FIG. 1.1%

TI-1042_917

bt

o g et it [ ™ 3 ot il . i s i g e e

e 0

i

DEMAW SDA-FRF. 714 Charge loss manie e histogram For capacitor DEMAW-SIM-FIG. 7.16. Charpe loss ratio percemiages hisingram far capacitor
5 fesrenit of DEMAW-SIM-FIG. 1.11

Reply at 15 (citing TI-1042, | 17)

Demonstrative Exhibit — Not Evidence
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DeMaw Simulation Shows Performance of Claimed
Discharge Percentages with a Small Input Signal

DEMAW-SIM-FIG. 764, Charge logs rano peresntages istogre for capacanor DEMAN-ST-FHG. 768, Charge boc mmtie perceningss histogras for capacion
C4 ioarcent of DEMAW-5IM-FIG. 1.6) €5 {eipcuir of DEMAW-SIM-FIG. 1.6)

TI-1042, 9948-49
Reply at 17 (citing TI-1042, 9 48-49)

FISHt fr.com | 82
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DeMaw Does Not Require a Sinusoidal LO

FISH.

TABLE 6.1 Comparison of Output Products from Mixers

Indeed. DeMaw itself provides no basis for using a square wave To the

{N) Single-Ended Mixer
) contrary, a POSITA understands that DeMaw teaches a smuscoidal signal In
fa 2fs 3y 4fy 6/,
£ fatfy 2y 1, Bk fy M. i, 57, 2, particular, Table 6.1 in DeMaw specifically states that “LO = f. signal frequency =
¥ g £l i g 9 —
3, 3 3 3, +3 4, 43 57, % 31, , ) . . . . .
4, Al L A taf, AL E8f,  4f, tAf.  SF) 2 4f f7 A POSITA understands this refers to a sinusoidal signal. because a sinusoidal
57, 6f, £f,  Sf.tafs 6L 23f, B, tAfy 5y Z5f,
{0.5 N) Singly Balanced Mixer signal has a “single frequency” component. A square wave, however, 1s not a single
7 2f, af, 4f, 6f, . . . .
° ° ° ° ° frequency but, rather, a composite of multiple harmonics/frequencies. Ex.-
ir fotfy 2fy 1y atf Aot fy Bfg £ /s
2{ —_ — — S —
3t 3f, tf, 3,52, 3f,%£3f, 4f,t3f, 5f,%3f, 2021 99240-241.
4, — = N = N
8f, Shytf,  BfE27,  Bh,t3f, 6f,t4f, Bl £51, .
e o POR at 42 (citing TI-1016, Table 6.1)
i o, ot o o (annotated)
'l;, fot 1y - o Xf; = Gfg £ 1,
2 — — — —_— —
3, 3yt fy ~ 3, £3f, - 6/, £3/,
af, ~ - — - -
51, 5t b fo = shEaf, = shAsp

LO = f,, signal frequency = f; l
o g = CRIIG-0TdeT produc

LO = 7o, signal trequency = /; .

31, * 3f, = sixth-order product, ete.
N = number of mixer praducts

POR at 42 (citing TI-1016, Table 6.1)

(annotated)

Demonstrative Exhibit — Not Evidence
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DeMaw Refers to a Single, Fundamental Frequency

signal 3006 is periodic. but is not sinusoidal. A POSITA would have understood fo

represents the fundamental frequency of a signal that includes multiple harmonics

of the fundamental frequency. In fact. even Dr. Ricketts agrees that a square wave

. . 10 THE WITNESS The square wave, the pulse, and
can be characterized by its fundamental frequency. EX2021. at §78; TI-1051, 28:3- : e T P

11 the impulse fundamental frequency, yes, they can describe

16. Likewise. the "342 patent states that even harmonically rich signals, including
12 it with that. Duty cycle and pulse width are related.
square waves, have a fundamental frequency. E.g.. TI-1001. 13:20-32.

13 So if you have a fundamental frequency and you have a

TI'1060, T[ 33 (Clted by Rep/y at 9'10) 14 pulse width, you get a duty cycle. So those two in the

15 same. And then, of course, there's a shape conveyed in

Harmonically rich signal 1308 is comprised of a plurality 1€ | the figure in 78.

of sinusoidal waves whose frequencies are integer multiples Ricketts Deposition, TI-1051, 28:10-16 (cited
of the fundamental frequency of the waveform of the har- by Re P /y at 9-1 0) ( annotate d)

monically rich signal 1308. These sinusoidal waves are
referred to as the harmonics of the underlying waveform, and
the fundamental frequency is referred to as the first harmonic.

T1-1001,13:20-32 (cited by Reply at 9-10)

FISH. froom | 85
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DeMaw Shows Performance of Claimed Discharge
Ranges When Using a Sinusoidal LO

' ol Wi vt 1 0 g b k] ] e S i e v e L e el e
ol Chirpe . e S 9T 1 e o L8

DEMAW-SIM-FIC. 7014, Cherge lows atio percemtages hisigram for capacitos DEMAWSIM-FIG. T.11B. Charge boas miio percemtages histogram for capaciior
4 (eiremt of DERAW.SIM-FIG. 1100, CF (gl .;.i'pE‘-_l -'||"|'|.'-ﬁr'|.[-7|'l._|. 111} .

TI-1042 9981-82.
Reply at 19 (citing TI-1042, Y 81-82)

FISHt fr.com | 86
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Under PO’s Interpretations, DeMaw Still Performs
the Claimed Discharge Percentages

st o e

T e ]
Hirvstiod e 7ML Cytes o L8
| i b T
o ‘

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 eapacitor C4 (zirenit of DEMAW-SIM-FIG. 1.11). for capacitor C5 {ewcuit 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, §957-58.
Reply at 22 (citing TI-1060, 1] 57-58)
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PO’s Expert Only Provided an Analysis of 2 Cycles

of Data

L0 pulses.

1238

=

12 | 1243
115
1

105

s

- [1a< ::,, /ﬁ/ "\\\ h /r\ﬁ\\

419, Figure 2 shows a zoomed in span of voltage across C35 together with the

Woltage over C5

\ﬂ'

]

4/ WA

20002204 2.00%4E.04 2O5EEE-04 2 5K3AE-04 | 2.0040E-04 I
LT

[FIGURE 2: Zoom in of portion of C5 voltage to demonsirate voltage poinis]

Exhibat 2021, 7 419 (annotated).

421, Asanexample fo hown in Figure 2 above, we will have

the numbers shown below.

i) Wt} %
12427 | 13348 | 742 (charging)
13146 | 13052 0.7
12.248 | 11.748 -4.08

418. Figure 1 (below) shows voltage across C4 and C5 overfone full cvcle

of the modulated IF signal. which contains multiple LO pulses (Modulation

frequency IMHz. IF frequency 26.9MHz. LO frequency 150MHz).

Valtage aver €5

10
200604 || zooeod  [200E-04  ZOOED4  ZOOE-DA 201604 2.n1s-m
time

Voltage aver G4

10

200604 || 2.006-04 L00E-04  2.00E-DS 200604 zmz«l 200604 Izmsrm
tme

[FIGURE 1: Voltage across C5 and C4]

FISH.

Exhibit 2021, 7421 (annotated).

Demonstrative Exhibit — Not Evidence

Exhibit 2021, 9 418 (annotated).
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Ricketts Excluded Data from

His Results

5
6
7
8
]

10
11
12
13
14
15
16
17
18
19
20

21

Q. 0Okay. So paragraph 418 starts at 200
microseconds and ends at 201 microseconds. So it's,
approximately, one microsecond.

And then appendix B starts at 10 microseconds
and ends at 12 microseconds; is that right?

A. Just a moment. So figure 2, after paragraph
419, has a zoom in so you can see the timing a little
better where you can see the actual RF clock and you can
see the clock in the wave form on there.

But I think your question was on appendix B.
The first table starts at 10 microseconds. That's
correct. And then it ends at 11.9 microseconds at the
end of the table, which would be on page 184.
Q. So that's, approximately, 1.9 microseconds

across that table; is that correct?

A. That would be 1.9 microseconds. That's correct.

And that's to capture one cycle of the modulated signal.

9
10
11
12
13
14
15
16
17
18

19

Q. So let me -- let me re-ask it because I think I
was imprecise.

What you've shown here is the complete set of
data for a subset of the total time that the simulation
runs, correct?

A. The plot here --

MS. LEPORE: Objection. Form.

THE WITNESS: The plot here shows, it looks
like, from 200 to 201 microseconds. So that's that
portion of time. And that would be a subset of time of

the simulation.

T1-1051, 65:9-21 (Pet. MTE at 2)

FISH.

Demonstrative Exhibit — Not Evidence

TI-1051, 52:9-20 (Pet. MTE at 2)

frcom | 90



Ricketts Excluded Data from His Results

Q. ©Okay. Now I feel like I might have been

imprecisgse in this. I understand that appendix B has

5

3

7 the -- actually, let me rephrase this.

8 Is appendix B the complete set of results from
9

Dr. Galton's simulations?

10 A. I think I'd have to be a little bit more precise

11 in that you can run a simulation forever, for as long as 1 0 Going back down to appendix B, why does the time
- r

12 you want, for hours, and this simulation only runs for as

%}

start at 10 microseconds as opposed to 07

13 long as the data points that are listed there.

T1-10561, 54:5-13 (Pet. MTE at 2)

A. Well, this is a, you know, full transistor level

simulation. So you know, everything starts off, and then

3

4

5 circuits wake up. And so, I picked a periecd that -- when
[ it was operating in its normal operation, which would be
7

after a wake-up period.

TI-1051, 57:1-7 (Pet. MTE at 2)

FISHO fr.com | 91
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The Bias Should Be Removed from the Discharge
Percentage Calculations

The charge stored/discharged 1n a cycle of the circuit 1s small relative to the

bias voltage. TI-1060, 1754. The bias voltage mathematically skews the
charging/discharging percentages. which 1s likely why PO argues for them. Id.

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 1s outside the

intent of the patent. TI-1001. FIGS. 16A. 16H. & 160 and accompanying text.
Reply at 21 (citing TI-1060, 9] 54, 64)

FISHt fr.com | 93
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The 342 Patent Specification Does Not Include Bias
in the Discharge Percentage Calculation

1 1 ; | N
1646+ , T : Lo T i T i
. 1648 l_ 65 | HNES | i
16531t N e : l s l
R e A A A | N
il 1 0.8v i = .! -
o AHH T I Nl u :' HH
N 1 0.6Y "l"“"“"i“ [ [ ] N FH_.TI_-
ov ﬂi | I ! .l
1 { luf ‘U : lu! | J lvi U: lJI 0.4V I
U Uilqm -' H - 1631 [ n “:“ 1
-0 T | 17 AT =Y A TS TS
tL !— l i_ ,‘I 1= ! ' :
u | | . EEEE . L]
LoV i | 0s ns 4ns fins 8ns 10ns 12ns 14ns 16ns
T 0 ons dns Bns Bns 10ns 12ns 14ns 16ns F|GPM1E 6J
T FIG.16D '
Pet. at 33 (citing TI-1001, FIG. 16D) Sur-reply at 9 (citing T1-1001, FIG. 16J)
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Like the 342 Patent, DeMaw’s Down-Converted
Signal Does Not Include the 12 V Bias Component

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

DEMAW-SIM-FIG. 6

Mmmm | H.mm il

m|lmmMtmlmmmmummommm ““““““““““““““““““““““

AT

y | H ! T ‘!'H VWWU

DEMAW M I1G. 6 (

nnnnnnn

Pet. at 33 (citing TI-1003, ] 112)

FISH.

Demonstrative Exhibit — Not Evidence
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Issue 2
Macnally

FISH.
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Macnally (T1-1021)

FISH.

PCT WORLD INTELLECTUAL
Inlermati

FROPERTY ORGANIZATION @
cnal Buresy

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

HO4B 1/30, 140 Al

(51) Lntermutional Patent Classification 7 : (11 Tnternational Publication Number: WO 00/16492

(43) International Publication Date: 23 March 2000 (23.03.00) |

21) Inernational Application Number: PCTIUSWHOTZ
122) Lutermational Filing Date: 10 Sepiember 1999 (10.09.99)

(340} Priarity Data.
mni 10 September 1998 (1000.98) US

163) Related by Continuation (CON) or Continuation-in-Fart
(CIP) to Earlier Application
us 60099,723 (OON)
Filed on 10 Sepiember 1998 (10.09.98)

an m (for all designated Stases exceps US): LEVEL ONE
COMMUNICATIONS, INC. [US/US]; 9750 Goethe Read,
Sacramento, CA 95827 (US),

172y Inventors; and

175) Inventorw/Applicants (for US only) MACNALLY, Donald.
Evan [USUS): 141 Broate Street, Sam Francisco, CA'FCII(I
(US), CHO, Thomas, B. [US/US] 356 Olcander A
modi. CA 94502 (US). RABIL. Shabrar [US'USE 2163
Stamion Court, Palo Alto, CA 94306 (US). MEHTA., Sreaik,
Saresh [US/US]: 1888 Bth Avenue, San Franclsco, CA
94122 (US). NILSON, Christopher, Donaki [USTUS]; 170
Soulh Idih Strect, San Jose, CA 95112 (US). MACK.

Michael, Peter [USAUS; 3114 Clay Sweet W, San Fran-
clsco, CA 94115 (US). PLOUVIER arguerite
|US/US]; 141 Bronte Steeet, San Francisca, cA% 4 oS,
MARRINGA, Meana [NL/US]; 25 Conrad Street, San Pran-
ciscn, CA 84131 (US). DUKATZ, Eric. $ ers| Apar- |
meat 2, 1012 Kirkham Street, San Francisco, CA 94122
s).

(74) Agent: BRUESS, Steven, C; Merchant & Gould P.C, 3100
Narweat Center, 90 South Seventh Sirees, Minneapolis, MN

554034131 (US),

(81} Designated States: European patent (AT, BE, CH C\'
DIDKE&H.FRGB(FRII:ITLUM =
SE).

With nternasional search report. {

(54) Title: A SINGLE-CHIF CMOS DIRECT-CONVERSION TRANSCEIVER

(5T) Abstract

A single-chip CMOS direct conversion

tramsceiver inchudes an

baschand filker, and a demodulance. The symhesizer is coupled 10 the kF circuit. The bascbund flker b coupled 1o the RF ciseuil and the
wynthesizer. The demexulaor i coupled 1o the baseband filter, The RF eircui, the synthesizer, the Bassband Alicr, m the demodulator
e arvanged and configured in CMOS devices and provide & complete inferface berween an antenna and a voiceband

circui, & twansniner having a synehesizer, & receiver having n

1 T 1023

TIo45n@Fsive

Exhibit

FIG. 1
mixer

LY

baseband filters

Ofi-chip on-chip

Antennag LHA

V|l

rf input

Elle
i &

synthesizer creates local oscillator signal

T1-1023, FIG. 1 (annotated)

cited by Pet. at 51

— Not Evidence
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Macnally’s Mixer Includes All of the Claimed
Structure of Claim 18

{R 3 R‘g —— —— ey

opo- 5 a oo, T e
N [, e ” ‘

1 ‘
M8 . / A
LO
N Antialigs Filter /

M3 M4
il ! L, operational amplifiers
Veas
1 R2

S

:

mixer

RFPP

- R
E.N\,g ] o Ry

i |
1 |
MQ? ‘ M2

TI-1023, FIG. 3 (annotated).

T1-1023, FIG. 3 (annotated)
cited by Pet. at 51
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Macnally’s Mixer Includes All of the Claimed
Structure of Claim 18

device M3

FIG. 3

L

TI-1023, FIG. 3 (partial. annotated)

C

o '\u'c

FISH.

R3
J_'_:ﬂ__. e

—
&
oas
Ri R2 | =
RFPL:—_l Wt -'|
i’ & | I —

Ay

T“ } _-._-_t? e

J —o L0y | q
—
\ second capacitor C2

second switching device M§

inverted information signal

TI-1023, FIG. 3 (partial. annotated)

TI-1023, FIG. 3 (cited by Pet. at 60-63; Reply 23-

24; TI-1003, 9 145-148; TI-1060, Y 84-98)

Demonstrative Exhibit — Not Evidence
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Macnally Unambiguously Refers to M5 and M6 as
Switches

variations with process and temperature. The LO input transistors operate as

switches that steer a process and temperature independent current. The output of the

TI-1021, 12:19-20 (cited by Pet. at 60, Reply at 28;
TI-1003, 9 85-86; TI-1060, | 78)

79.  Simularly. Dr. Ricketts criticizes my simulation for using a full-swing
LO clock signal that was “neither taught nor suggested by the patent.” EX2021.

€365. However, the Macnally patent states that the “LO input transistors operate as

switches™ which implies that the LO signal approximates a square wave. and that

the amplitude of the square wave is large enough to ensure this behavior. The
gasiest way to do this, and. therefore. the most likely way that Macnally did it. 1s to

use a full-swing LO clock signal.

FISH. TI-1060, 19 78-79 (cited by Reply at 28) rcom | 101
Demonstrative Exhibit — Not Evidence




Macnally’s Charge Flows from Low Potential to
High Potential

direction of electron flow

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, 9135. In Macnally electrons flow from ground

o through transistors M1-M8 and resistors R3 and R4 and capacitors C1 and C2. /d.
C2 Antialias Filter
T1-1023, FIG. 3 (annotated) (cited by Reply at 27-28)
TI-1060, 9 135

used in electric network theory, and electron current.” TI-1047. 5. Hence, Dr.

Ricketts has claimed that current flows toward the ground terminal in the Macnally

Macnally, FIG. 3 (annotated)

mixer circuit simply because conventional current is defined to flow that direction

for historical reasons. EX2021, §223. The claim might seem reasonable to a

layperson. but a POSITA would understand that the flow of electrons. which is the

actual current, is toward the positive power supply terminal. so Dr. Ricketts’s

argument is extremely misleading. utter nonsense, and contrary to his own

declaration. EX2021, 9939-42.

TI-1060, ] 135 (cited by Reply at 27-28) fr.com | 102

FISH.
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PO Mischaracterizes Galton’s Testimony About
Macnally’s Electron Flow

This 1s incorrect: 1n reality, the electron flow 1s from the source to the drain.

Electrons are negatively charged, so they flow toward the positive supply voltage,

not toward ground. Dr. Ricketts’s argument presented in Paragraphs 222-225 that

TI-1060, 9 134-135 (Reply 28:
139. Electrically coupling the information signal to a first capacitor and the

Sur-reply, 33-34)
’ inverted information signal to a second capacitor 1s also shown by simulation:

23840 TR 83050 23855
||||||

T1-1003, 1 139 (cited by Pet. at 39-40) s

FISH.
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Galton Addressed PO’s Argument About Macnally’s
Current Direction and Switch Conduction

Finally, Petitioner/Galton has no response to Ricketts’s testing of
MacNally's circuit (using Galton’s own data) which, as shown below, demonstrates

that current never becomes negative and. thus, only flows in one direction

(downward). POR_95-97.

Sur-reply at 31

As shown below, using M8 as an example. regardless of whether M5/M8 is

“on”/closed (green shaded area) or “oft”/open (yellow shaded area), Ricketts
showed that the charge is materially the same. POR,98. This means that the circuit
1s continuously conducting, not switching. /d.,99.

Petitioner has no response. So Petitioner inexplicably begins to discuss

down-conversion. Whether down-conversion occurs says nothing about M5/M8

139 Electrically coupling the information signal to a first capacitor and the

inverted nformation signal to a second capacitor 15 also shown by simulation:

Capacitar charging and dscharging cycies

|GTHE] - Dnin Servent
1) - Domin Convent i

e | —4— HWCE| - Cument mba caeaoior Cf
= *

Cret [
I

50

Bt

#3840 CELCH] LE ] E L] & 3400 BLAGES 8.3470
Tiriea lusl

FISH.

Demonstrative Exhibit — Not Evidence

TI-1003, 139 (cited by Pet. at 39-40)
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Experts Agree that Electrical Charge Flows from Low
Voltage to High Voltage

41. Voltage: Voltage represents the difference in electric potential energy
per unit charge between two points in a circuit. It quantifies the amount of potential

energy available to move charges. Negative charges (electrons) are naturally

attracted to higher voltages. while positive charges (protons) are drawn toward lower

voltages.

Ricketts Declaration, EX.-2021, §[ 41
(cited by Reply at 27) (annotated) Vs ff\l

L‘f%lo 5 I xﬁ
: I

p-type

% metal if;i’:{rr:unfgéct o h%]llc, m

Electrons are negatively charged, so they flow toward the positive supply voltage,

Pet. Reply at 27 (citing TI-1060, ] 134)

FISH‘ fr.com | 105
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Macnally’s Mixer Receives the Output from LNA

undisputed

differential signal

off-chip components create differential signal

Macnally, FIG. 1 (annotatad)

MIXer

The input to the mixer circuit is the
information signal and inverted
information signal output from the LNA.

Macnally explains that radio transceivers
“usually require” an “LNA.”

TI-1003, 1] 131-132.

TI-1003, § 131 (cited by Pet. at 56-57)

FISH.

Demonstrative Exhibit — Not Evidence
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Macnally’s LNA Inputs and Outputs Information
Signals and Inverted Information Signals

Vout- is the inverted information signal RF-
output from the LNA

Vout+ is the information signal RF+ output
from the LNA

TI-1060, 9 90-96 (cited by Reply 25-27)

RF input signal

electrically coupled to Vout different

drain current of M1- than RF input

M4

Macnally, FIG. 2 (annotated)
TI-1060, 1] 90-96 (cited by Reply at 25-27)

FISH‘ fr.com | 107
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PTAB Previously Construed “electrically coupling”

FISH.

Claim Term Construction

“electrically coupling” | “indirectly or directly connecting such that an

electrical signal can flow between”™

Pet. at 6; IPR2014-01107, Paper 7, at 8-10

EXAMPLE METHOD EMBODIMENT OF THE
INVENTION

In step 6202, a RE 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 1t 1s received. 1hese steps, however, are not required 1n
accordance with method 6200.

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

TI-1001, 20:26-42; Reply at 24-26; TI-1060, Y 90-92

Demonstrative Exhibit — Not Evidence
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Macnally performs “electrically coupling”

146. In operation, when the first switching device M5 is closed. the RF
information signal is directed to the capacitor C1 so that charge is stored on the
first capacitor C1. This is shown by FIG. 3 below:

FIG. 3
T T first capacitor C1
R4

first switching
device M5

Macnally. FIG. 3 (annotated)

147. In operation, when switching device M35 is closed. the information
signal Rep is directed to the first capacitor C1, thereby delivering charge to the first

capacitor C1. The first capacitor C1 stores the charge.

E.g., TI-1003, §] 146-147 (cited by Pet. at 70-71)

FISH.

Demonstrative Exhibit — Not Evidence

frcom | 109




Macnally performs “electrically coupling”

In step 6202, a RI" information signal is received. The R
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 Tiltered
alter 1t 1s received. |hese steps, however, are not required 1n
accordance with method 6200.

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

40

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 carners. TI-1060,

193. Macnally shows a typical LNA:

Reply at 25 (citing TI-1001, 49:29-46; TI-1060, §90-93)

FISH.

Demonstrative Exhibit — Not Evidence

The Rep information signal input to the mixer is a version of the received

information signal that is transformed and amplified. See, e.g.. Macnally, 8:18-25

(describing off-chip processes). 10:20-25 (describing low noise amplifier).

However, the substance of the received information signal is preserved through

those pre-processing steps. Specifically, the information carried by the

information signal is preserved. Id. Thus. the input Rre is the claimed information

TI-1003, 134 (cited by Pet. at 61)

frcom | 110




“information signal” Carries Its Plain Meaning

The plain meaning of “information signal” simply denotes a signal with
information. There 1s no requirement in the claims or the specification that the
information signal be the recertved EM 1nput signal. POR. 33. Quite the opposite:
claim 18, itself, distinguishes between the “electromagnetic signal” and the

“information signal”/“mverted nformation signal.” TI-1001, cl. 18. That energy

propagating the information signal and inverted information signal comes from the

power supply 1s not relevant to the claims. /d.

Reply at 26-27

FISH‘ fr.com | 111
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PO Misconstrues Macnally’s Operation

C. Macnally’s Current Flow

FIG. 3 . . .
97.  Dr. Ricketts’ assertion that “the current flowing from the power

source to ground must be direct current (DC).” which is “the non-time varying

Z i ’ (non-RF) current that provides the bias and operating points for M35, M6 and M7.
— T SV N Sy v . // o
10p 0—| i - LI l—{ MS8.” makes no sense in the context of Macnally’s mixer. EX2021, §217. A
— P - A
o POSITA knows that a DC current is a constant current by definition, and if the
Antialias Filter y

current flowing from the power supply (though resistors R3 and R4 in the

Macnally mixer) were really a DC current, then the output voltages of the mixer

would be constant. In this case, no signal would ever get to the antialias filter. so

the receiver would not function.

POR at 94 TI-1060, 97 (cited by Reply at 26-27)

FISH‘ fr.com | 112

Demonstrative Exhibit — Not Evidence



. . . . . . . ¥ / ) . k y N/ S X ¥ ; s ] X
FISH Al 1V 6 A SN S £ / S S vd
>y & W @ & & ¢ = B oA o — V' </ — fr.com | 113
/



Macnally’s Mixer Simulation

MACNALLY-SIM-FIG. 1 (annotated)

MACNALLY-SIM-FIG. 1 (annotated)
TI-1003, 911 93-93
cited by Pet. at 54

FISH‘ fr.com | 114
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Galton Explained His Simulation Model

94.  The circuit was operated with a 1.0GHz LO clock, performing direct
down-conversion on an RF signal comprised of a 1.0GHz sinusoidal carrier
amplitude-modulated (AM) 10% by a 425.3 kHz sinusoidal message signal. This
simulation deviates from the original patent’s intended modulation of BFSK. The

use of AM modulation instead of BFSK modulation was simply to make the plots

easier to interpret. However, this choice does not alter the mixer’s functionality or

behavior in any way relevant to the presented results.

E.g., TI-1003, 1 93-94 (cited by Pet. at 53)

149. Macnally teaches claim 19. As the mixer switches are driven by the

full-swing LO clock signal. it is possible to compute the intervals of time when the

switches are open versus closed. The identical post-processing script that was used

E.g., TI-1003, Y 93-94 (cited by Pet. at 53)

FISH.

Demonstrative Exhibit — Not Evidence
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Macnally Simulations Show a Plurality of Charging
and Discharging Cycles

Capacitor charging and discharging cycles

TI-1003, 11| 139 (cited by Pet. at 64)

FISH‘ fr.com | 116
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Macnally Simulations Show Down-Conversion to

Baseband

FISH.

Carrier removal and downconversion

0.0 —— Wirf_p} - Positive RF input signal
0.0 wirf_n) - Negative RF input signal
=
&
| 0.
2
0.75

information signal and inverted information signal
|

0.003 {vifitel_p) - vifiltl_n)) - First stage filtered differential outpur
0,002 4

0.001 1

0,000 4

Voltage (V)

—0.001 -
—0.002

—0.003

— {WVifilt2_p) - vifilt2_n)} - second stage filtered differential output o

6.0 6.3 7.0 173 8.0 8.5
Time (ush

down-converted signals (shown differentially)

TI-1003, 9] 144 (cited by Pet. at 68-69)

Demonstrative Exhibit — Not Evidence
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Macnally Simulations Show Down-Conversion to

Baseband

FISH.

Carrier removal and downconversion

0.0 —— Wirf_p} - Positive RF input signal
0.0 wirf_n) - Negative RF input signal
=
&
| 0.
2
0.75

information signal and inverted information signal
|

0.003 {vifitel_p) - vifiltl_n)) - First stage filtered differential outpur
0,002 4

0.001 1

0,000 4

Voltage (V)

—0.001 -
—0.002

—0.003

— {WVifilt2_p) - vifilt2_n)} - second stage filtered differential output o

6.0 6.3 7.0 173 8.0 8.5
Time (ush

down-converted signals (shown differentially)

TI-1003, 9] 144 (cited by Pet. at 68-69)

Demonstrative Exhibit — Not Evidence
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Galton Demonstrated that Macnally Discharges the
Claimed Percentages

Simulation length: 10999 cycles of LO

6% to 50% discharge
3 ]

T1-1003, ||| 744 (cited by Pet. at 68-69)

nnnnnnnnnnnnnnnn
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Galton Provided PO with His Python Code

for simulations (/d.. Ex.-2).

On March 17, 2025, Petitioner served additional materials from Dr. Galton,

including a Second Declaration (Ex.-2039, Ex.-1) and the native Python code used

POR at 39 ..
2 #
3 # Author: Colin Weltin-Wu (colinww@gmail.com)
4 # Date Created: Tuse May 14 16:04:46 2024
5 # Project: parkervision
6 #
7  # Description
I
9  #Common library of functions.
10 #
11 # Version History
12 # e
13 #14-May-24: Initial version.
14 #
15 ¢#

FI S H. EX.-2039, Exhibit 2

Demonstrative Exhibit — Not Evidence
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Galton Provided PO with His Python Code

A def cap histogram(fd, fn, det, lo, cap, tetart=tfe-4, tend=t00a—t, mpts=Mone, def cap histogram(fd, fn, dat, le, cap, tstact=&@e-4, temd=a@de-& npte=Hore
|| pet_range=[-788, 7BA], act_lo=Trumi: 3 pct_range=[-20@, B8], act 1 E
“heplot shows the histogram of charge in and out of the capaciter, by **eplot shows the hictogras of charge in and out of the capaciro
a Paraneterc
crosens = alica_wavalvla, nnp_i‘ln. act_lo=act_lal eroatas = slice_mave(vlo act lo=act_lal

¥ Geb the number of events, subiract oae since we reed the Final crossing
AEvant = crodses.shaps(A]
nevent -= 1
¥ Materming L7 we ehould Lisdt the number of paints
if npts is not Hone and [mpts < newvent):

ABVERE = ApLE W evenle, sublract one slnoe we need the Tinal crossing
¥ Gompute the total charae delivered te the cop when the switch i on, and

tfor ii in rangai{nevent]: for ii in rangednavamt]:

idud = crosses[ii, @] —Lll- ids® = crosses[ii, B]

idel = crosses[ii, 1] idyl = crosseslii, 1]

idx2 = crosses[ii + 1, @] idx? = crosses[ii + 1, 8]

A Uge capasiter veltage, alrasdy integrated by spica g Uga capacitor woltage, already integrated by
winl3i] = cap.sialioed ) ESRRSRHGLRARAT g

gout[il] = -(cap_siglide2] - cap_siglicxil)

# Remowe MaM values. This is safe simoe Zf gin[ii] is extremely small,

A the charge tranafer Fatio iz huge anyway, doesn't matter for thias
# computation. Just want to suppress divide by 8@ warnings

‘waraus oharge _'J faTRUS
ttl #m '\nSimulation lempgths eyeles af LD, Formatimevent)

ax.pet_titlaeltrl)
capstr = ' '.join[[stri{x] for « in cap])
(fd + 'S + F*{fnd

= cap_siglidel
qnutl::i.:i.] [ —I,::p_::ii[:i.d:d] - ::p_i:i.gl_:i.u::!.]r

ttl += '‘‘nEinulation lengtht 4} cycles of LO'.formatinevent
ax.set_titlelttl)

capstr = '_'.join{[str{x) for x in cap])
fhosavefiglfd « */° + f'[ﬁ}h{:up“r}_{mm.pm']

r

TI-1060, §1 57
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Reply, 2 (citing TI-1042,9]7 16-144)

entirely blocks current. Id.; 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, q916-144. Thus, Dr. Galton’s simulations show DeMaw

discharges the claimed percentages.

Paper 30 at 2

This citation to TI-1042 is introducing Dr. Galton’s second declaration and is pointing
to the simulations and results found in Dr. Galton’s Second Declaration.

FISH‘ fr.com | 124
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Reply, 5-6 (citing T1-1042, passim)

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

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.? Paper 30 at 5-6

This citation to TI-1042 merely identifies TI-1042 as Dr. Galton’s Second Declaration.
The section of the Reply summarizes PO’s request for additional simulation data, and
Petitioner’s acquiescence to additional time for PO to consider the additional

FlSH, simulation data. frcom | 125
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Reply, 10 (citing TI-1042, §§ IV, VI)

Regardless. Dr. Galton’s additional simulations confirm DeMaw satisfies the
claims with a sinusoid LO. Infra, §ILE: TI-1003, §9114-116: TI-1042, §§IV, VI:

TI-1060, 9935-36.

Paper 30 at 10

This citation to TI-1042 is pointing to Dr. Galton’s simulations results to show that
DeMaw performs the claims using a sinusoidal LO.
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Reply, 11 (citing T1-1042,9] 18-76)

frequencies well above 150 MHz.” Id., 940. Moreover, Dr. Galton’s additional
sumulations 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, 918-76. In Dr.

Paper 30 at 11

This citation to TI-1042 is pointing to Dr. Galton’s simulations results to show that
conformance to PO’s required circuit values do not alter the fundamental circuit
behavior.
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Reply, 32 (citing TI-1042,91] 145-52)

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, §Y78-

131.
Paper 30 at 11

The POR’s complaint is about Dr. Galton’s simulations.

This citation to TI-1042 is pointing to Dr. Galton’s declarations where he describes his
reasoning.
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Reply, 2 (citing TI-1060, 1 18-32)

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. §918-32. In the 1deal case. a JEET can stop conducting when
off. Id..§919-20. In reality. all JFETs continue conducting when off. 7d.. 9Y18-32

(discussing practical switching behavior). Ricketts recognizes this: “the JFET

effectivelv turns off.” EX2021. 201 (emphasis added). If an absolute “off-state™

Paper 30 at 2

Citations to Dr. Galton’s declaration support factual assertions—assertions that PO’s
own expert agrees with.
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Reply, 4 (citing TI-1060, 1] 141-44)

4. No Timing Requirements on the Charging/Discharging
Cycles

The Petition does not impose a fiming requirement on the

first switching device contrgl . . osgcond switching device control
= o ging croles =
/ -

charging/discharging cycle. so PO’s argument on this issue 1s irrelevant. POR. 26: s | ‘
L AL
Petition, 29; TI-1060, q141-144. = ﬁ{— = === —
A A VN
Paper 30 at 4 /8 B Y I A A .
oL I \ X
TR AN P /J, \\/ ‘ < \u 5 \\ .
The next page shows a screenshot from Dr. Galton’s declaration =% | ":/* N1~ VAR R

o a0 aeas s
capacitor ch 11‘gindiach:n'gm_g cycles

no timing requirement imposed

Paper 30 at 5
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Reply, 7 (citing TI-1060, ] 10-17)

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. Paper 30 at 7

The citations provide factual support for the assertions about LTSpice
and the common JFETs.
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Reply, 7-9 (citing TI-1060, ] 21-25)

plot cuts off peak drain current to 15mA Copitr charging and dicharying el TI-1060, TR22-25. As shown by Ricketts, the open-state drain current hovers just
u | -
under .63 mA-
. ml 1) [t as ) ‘ | |
- | & | | . i i . i \m
1 ! Hin S S e B e B

(e 1 [ [ [ | [ =

( ! i | | =[]
NLRREPANERRYA :

lagsa 4 -I_ L_\. Jr .|I : - W
ITTTY S | J 1, _
8 S E Liesa __r'. | \"‘\ Fi | ',_ ."I’
| | LY, / / /< EX2001, 1285 (armotated)
S AT 3 J F, \ \

O R hY

Ly 1om ] \ ,_--"{ L 7 b The difference i drain curent between about 15 mA to about 0.65 mA illustrates

S80Sl RLEE TR 5 — =

_— : - : . . the switches “effactively” fuming off. TI-1080, T24; EX2021, 1201

TI-1060, 21.

Paper 30 at 7-9

The citations point to PO’s plots comparing the drain currents from
the generic JFET and U430 simulations (POR, 46) to show that they
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.

The citations also point to Dr. Galton’s plots, which are reproduced in
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Reply, 20 (citing TI-1060, 7] 49-56)

The voltage across the capacitors have a constant bias voltage and a time-

varymng voltage. TI-1060, §61. PO’s characterization of the claims (and Ricketts's
equations) ignores the bias voltage on the capacitors. TI-1060. Y49-56. 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 15 less than 1V. TI-1001. FIG. 16D, 19:1-8.

Paper 30 at 20

The Reply explains why the bias needs to be removed from the
discharge calculations — because it masks the energy representing
the information signal stored on the capacitors during the aperture
period. The citations to Dr. Galton’s declaration provide more
explanation about this from a technical perspective.
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Reply, 20 (citing TI-1060, ]| 60-65)

between aperture periods. TI-1001, 19:29-40. 38:4-15. The energy stored durning

the aperture period 1s 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, 1960-65. The entirety of the signal 1s
down-converted by the “plurality™ of charging and discharging cyeles. 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 1s the charged

stored “when the [first/second] switching device 1s closed.”™ TI-1001. claim 18.

Paper 30 at 20

Citations to TI-1060, 4[] 60-65 are to factual support for why the
claims should be interpreted to consider only the charge stored for
information signals that provide energy between aperture periods.

FISH. This interpretation accounts for contributions from the bias voltage.
Demonstrative Exhibit — Not Evidence
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Reply, 27 (citing TI-1060, ] 97-98, 133-135)

Furthermore, PO’s argument that current flows downward 1 Macnally 1s

misleading. POR_ 93-97; TI-1060, YM97-98. Electrons are negatively charged. and

Citations to TI-1060, [ 97-98 & 133-135 _ o
Su pport the Reply’s eXp|anati0n Of aCtuaI flow low to high voltage, even through active switches:
electron flow. — —

The Reply also points to the POR and to
Ricketts’s declaration for these same points.

n* polysilicon gate
e e e

N+ source rn - i
x e

More, that electrons flow from low to high is e
baS|C knOWIGdge —W/ metal interconnect to bulk W ﬁ

EX2021, 57 (annotated)
As shown, the electron flow is from the source to the drain. TI-1060, T]133-133;
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

FISH‘ fr.com | 135

Demonstrative Exhibit — Not Evidence ~ Faper30at 27




Reply, 40 (citing TI-1060, ]| 54-66)

Citations to TI-1060, q[9] 54-66 merely point
back to Dr. Galton’s explanation about
Ricketts’s equations incorrectly factoring in
the bias voltage. The Reply includes an
explanation of that on at least page 20.

But the central point of the Reply on Page 40
is that there is no bias component on the
capacitors in Macnally, and citations to Dr.
Galton’s declaration provide an explanation.

The Reply then provides a series of Macnally
circuit histograms showing performance of
the claimed discharge percentages.

FISH.

Demonstrative Exhibit — Not Evidence

D.  Macnally Discharges the Claimed Percentages Under Ricketts’s
Theaories

TI 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, 1754-66. However,
Macnally, there 1s no bias component on the capacitors. TI-1060, 165. 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):

Macnally Histograms for C6 and C7 Under Onginal Operating Conditions

(T11060. 9119 Paner 30 at 40
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Dr. Galton Explained the Histograms During His
Deposition

Dr. Galton explained how the histograms were created during his first deposition in

February 2025
Q And how did you compute the charge ratio?
MR. MAGEE: Objection. Form.
A So we monitored the current flowing into
and out of the capacitor, and we -- you know, we

stored those traces from the simulator. And then
the Python script calculated the ratio I just

described and created a standard histogram of the

results.

EX.-2036, 54:16-55:1

FISH.
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Dr. Galton Explained the Histograms During His
Deposition

Dr. Galton explained how the histograms were
created during his first deposition in February

2025

EX.-2036, 56:10-57:3

FISH.
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Q Well, how could someone independently
verify your results without access to the source
code?

A Well, we provide, you know, the exact
information on what and how -- you know, what we
simulated and how we simulated it. And so a
person wanting to duplicate our results could use
LTspice, just like we did, could type in the
circuit just like we did, could use the same
values just like we did. And then they could --
they could take the current waveforms through that
capacitor and calculate the histogram.

And a histogram is a known thing. And

so, you know, you could even do it with pencil and
paper if you wanted to, but it's just more

convenient to do it with a computer.
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Dr. Galton Explained that Histograms Are Standard,
Known Techniques

Dr. Galton explained how the histograms Q  Why was that not included in your

were standard, known techniques. declaration previously?

And he reiterated his offer to provide the A Because a histogram is a pretty

python code to PO that day. _ ,
standard -- you know, it's a known technigue. We

EX.-2036, 56:10-57:3

certainly could have, but it seemed like the
declaration was already very long and, vyou know,
it just seemed -- didn't seem necessary.

But like I said, I'm happy to provide it

if you'd like.
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Galton offered the python code during his deposition

Q You did not provide the underlying source
code of the Python post-processing script used to
generate this histogram. Correct?

i I did not. But I have it with me. I'd

be happy to share it with you now, if you'd like.

EX.-2036, 55:18-22
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Galton Provided PO The Python Code
PO Included It as an Exhibit to EX.-2039

Josh Griswold

From: Josh Griswold

Sent: Monday, March 17, 2025 3:17 PM

To: jcharkow@daignaultiyer.com; Stephanie Mandir; kduche@daignaultiyer.com; Taylor
Lepore; IPR12189-00921P1; PTAB Inbound; Rishi Gupta; Yao Wang; Rick Bisenius

Cc: PV

Subject: RE: Texas Instruments Inc., and NXP USA, Inc. v. ParkerVision, Inc. - Extension Request

for Patent Owner Responses

Jason,

We're setting up a Sharepoint site where you can download the additional materials from Dr. Galton. | believe you
should be receiving login details shortly. We sent it to you, Stephanie, Konah, and Taylor, so anyone who wants can
access the data.

Best,
Josh

T1-1052 (email to PO providing Python code
and other simulation data)

FISH.
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#

# Author: Colin Weltin-Wu (colinww®@gmail.com)

# Date Created: Tue May 14 16:04:46 2024
# Project: parkervision
#

# Description

# Common library of functions.

#

# Version History

# 14-May-24: Initial version.

EX.-2039, Exhibit 2
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