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*x * * * *

(The deposition comenced at 10:02 a.m)
THE COURT REPORTER: W are on the record.
My nane is Kara Ince. | ama Registered
Prof essi onal Reporter, RPR License No. 965098.
Today's date is June 11, 2025. WII| the w tness
pl ease raise their right hand.
LAVWRENCE E. LARSON, PhD,
of |l awful age, being produced, sworn, and exam ned
on behalf of the Petitioner, deposes and says:
EXAM NATI ON
BY MR HART:
Q Good norning, Dr. Larson. M nane's
Paul Hart. | represent Apple in these |IPR
proceedi ngs. Joining today, just for experience, is
one of our sunmer interns, Ryan Johnson.
To get us started, can you state your ful
nane for the record.
A Yes, Law ence Ernest Larson.
Q Al right. Very good.
And have you been deposed before,
Dr. Larson?
A | have been deposed before, yes.
Q About how many tines have you been

deposed?
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A Well, I would say fewer than 10, and nore
than 6. | can't give you an exact nunber, but
somewher e between 6 and 10.
Q Al right. Very good.

Let me just go over the nost inportant
ground rules as a refresher, then. It's ny job to
ask clear questions today. |If you don't understand
a question, please, let me know, so | can rephrase
or clarify ny question.

Does that make sense?

A. It does make sense, yes.
Q The court reporter can only capture one of
us at a tine. | wll do ny best not to speak over

you, and | ask that you try not to speak over ne.

To this end, if | do cut you off before -- while

you're still answering a question, please, let ne

know, so | can allow you to finish your answer.
|s there --

A | wll, and vice versa, if | cut you off,
pl ease, don't hesitate to ask nme to be quiet until
you finish.

Q Ckay. Very good.

| s there any reason, nedical or otherw se,
you m ght be unable to answer ny questions fully and

truthfully today?
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A No, none what soever.

Q kay. What did you do to prepare for
today's deposition?

A Wll, | read -- or | should say reread --
the patents. | reread ny dec- -- ny recent
declaration. | reread the papers that |'ve been
referred to in the declaration. | think that's the
extent of it.

Q Ckay. D d you neet with counsel to
prepare for today's deposition?

A. Yes, | nmet with M. Johanningneier to
prepare. We net yesterday.

Q Okay. And, approximately, how long did
you neet to prepare for today's deposition?

A | would say, roughly, four hours.

Q Ckay. Was anybody el se present in your
preparation?

A Vell, we prepared in ny house here and ny
wi fe was present in the house, but she wasn't
present while we were preparing.

Q kay. Fair to assunme she did not
contribute to the subject matter of the deposition?

A Not at all. Not in any way whatsoever.

Q Al right. Very good.

Dr. Larson, your declaration states that
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you' re currently a professor of engineering at the

School of Engineering at Brown University; is that
right?
A That's correct.

Q Ckay. How | ong have you served in that

rol e?

A. | canme to Brown in 2011; so, roughly,
14 years.

Q And what are your responsibilities as a

prof essor of engi neering at Brown?

A. Well, | teach courses in electrica
engi neering to our undergraduates and graduate
students, and | al so conduct research in electronic
circuits and systens, and then, as all faculty
menbers do at all universities, | serve on various
commttees and have various co-I|eadership roles
wi thin the school.

Q Have you had any title changes in your
time at Brown?

A Yes. | was brought to Brown in 2011 as
t he dean of engineering, and so | was dean of
engi neering, as well as a professor. Those are
titles that go together. And |I was dean of
engi neering from 2011 until 2022. And, then, in

2023, | served as interimprovost at Brown, and that
888-893-3767 Lexitas operates in all 50 states and is licensed where required Nevada Registration #116F. LEXITAS
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ended in -- at the end of 2023, and since then, |'ve

continued in ny role as professor.

Q Ckay. And what were your responsibilities
as provost?

A Well, the provost is the chief academ c
officer for the entire university. So, you know,
academ c -- maintaining academ c standards, faculty
hiring, budget issues, newinitiatives, you know,
accreditation, you know, many personnel issues
associated with all of those efforts. That was ny
fundraising -- those are the chief responsibilities,
| think, as provost.

Q Ckay. In your career, is that the only
period of tine you were not focused on engi neeri ng?

A In that tinme, do you nean as the tine that
| served as interimprovost?

Q And maybe | should lay a little
foundation. It sounds to ne |ike your tine as
I nterimprovost was not focused on engi neeri ng.

|s that a fair characterization?

A. Yeah. | nean, it was -- that was a bri ef
period of tine, but |I would say, you know, | -- |
had -- you know, when you're provost, you focus on
many things all at once; so engineering was one of

the things that | focused on, but there were |ots of
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ot her things as well.

Q Ckay. And at all other periods in your
career, have you been nore focused on engi neering
t han you were when you served as interim provost?

A Yes, very much so. And, you know, even
when | was dean of Engineering, | continued to teach
under graduat es and conduct research; so | really
stayed kind of focused on engi neering for the
entirety of ny career, except for, as you suggest,
that brief period as provost.

Q You have, prior to these IPRs that Apple
filed, offered opinions relating to certain Tsividis
patents; correct?

A. Well, | believe the answer is -- to your
question's correct; there are other parties involved
around these patents, and |I've -- |'ve been in those
cases as well, if that's what you're referring to.

Q What was the -- what was the earliest case
you wor ked on involving the Tsividis patents?

A Well, | believe | started working with
M. Johanningneier's firm perhaps, 2020. It m ght
have even been late in 2019 -- | can't renenber the
exact tine -- but it was roughly in the late 2019,
early 2020 -- pardon ne -- 2020 peri od.

Q And do you recall who the parties were at
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that tinme in the legal matter involving the Tsividis

patents?

A Yes, this was al so another legal matter
i nvolving the Tsividis patents; correct.

Q And do you know who the parties were? Wo
was on the other side, opposite Theta, at that tine?

A Yeah, | hope it's okay for nme to say that.

MR. JOHANNI NGVElI ER: Oh, yes.
A That was -- that was Sanmsung. | just want
to be careful | don't betray any confidentiality.
MR. JOHANNI NGVEI ER: That's fi ne.
A So that's, in that case, Sansung.
BY MR HART

Q CGot it. And |l -- to be clear, feel free
to ask for guidance any tine you think you may be
asked a question that you're not sure if you can
answer. You know, I'mnot trying to elicit anything
here that | shouldn't have.

What was your role in the Sansung case?

A Well -- hnm-- you know, nmy role in the
Sanmsung case was to, you know, | ook at the patents
that were in dispute, you know, | ook at, you know,
the -- you know, kind of how they operated and what
t heir background was and what they did, and then see

how t hat was -- you know and then conpare, | guess,

888-893-3767 Lexitas operates in all 50 states and is licensed where required Nevada Registration #116F. LEXITA
www.lexitaslegal.com California Firm Registration #179

IPR2024-00816
Apple EX1043 Page 10



© 0 N o o0 b~ w NP

N NN N NN R P R R R R R R R
g A W N P O © 0 N O OO A W N P O

Lawrence E. Larson, Ph.D. June 11, 2025

Page 11
the patents thensel ves to sone of the accused

products, and see if there was a match between what
was in the patents and what was the accused
products, and | just kind of went through all of
those issues with M. Johanningneier's firmas part
of that action.

Q That sounds to ne |ike what we refer to as
an infringenment analysis in the patent world.

Did you do anything, other than assessing

i nfringenent in the Sansung case?

A. You know, it's a good question, and |I'm
trying to renenber if there was a -- there were sone
guestions about invalidity as well, and, |ike,
just can't renenber in that detail. You know, it

was four years ago at this point; so|l'm-- |
apologize if | can't renenber.

Q kay. So you may have addressed
invalidity, but you definitely addressed
i nfringenent; is that accurate?

A | believe that that's correct, yes. And |
woul d maybe |ike to, you know, review the docunents
to refresh ny nenory [indiscernible] super accurate
answer, but | believe that's correct.

Q Ckay.

(Reporter clarification.)
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A Yeah. But | believe that that's roughly
correct.

BY MR HART:

Q What -- other than the Sanmsung case that
we just spoke about, and the Apple IPRs that we're
here today to speak about, what other |egal matters
have you been involved in related to the Tsividis
patents?

A And let nme just check with
M. Johanni ngnei er.

MR. JOHANNI NGVEI ER:  Yeah.

THE WTNESS: Is it okay that | nention
the other matter as wel | ?

MR. JOHANNI NGVEI ER: Yeah. And | think
just on -- for purposes of, you know, privilege and
all of that, | nean, speaking generally, you know.
Were you involved, did you do infringenent or | ook
at invalidity, that's fine. | don't want to get
into too many details because sone of this is, you
know, pretrial litigation work that, you know,
getting into the details mght contribute to issues
of privilege; so -- but his questions are fairly
general; so if I think sonething's too specific,
"1l let you know.

THE WTNESS: Ckay. Thank you. Yeah
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A So, yeah, M. Hart, there was anot her,

simlar in sone ways, case involving

Mot or ol a/ Lenovo, and | have al so, you know, done
some work there and -- you know, involving |ooking
at the Tsividis patents, and then, you know, trying
to understand the issues of infringenment and

invalidity, potentially, as well.

BY MR, HART:
Q | see.
A Ri ght.
Q So you're involved in the Mtorol a/ Lenovo

case both on the litigation side for infringenent
i ssues, as well as on the IPR side for validity
i ssues; is that right?

A | believe that's correct, yes.

Q Very good.

Do you recall when you first |earned of

the Tsividis patents?

A Well, | think that | first |learned of it
when | was contacted back, as | said, in 2019-2020
to become involved in this case, and | was -- |I'm
trying to renenber who contacted ne, but it was
soneone either from-- | believe it was soneone from
Theta contacted ne -- and that was when | first

becane aware that there were a set of patents that
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had been -- that were, | guess, under dispute;
SO ...

Q Ckay.

A That's, | think, when | first becane
awar e.

Q And when you say --

(Reporter clarification.)

A O the patents, yes.

BY MR HART:

Q And when you say you were contacted by
sonmebody from Theta, is that an attorney fromthe
Theta | egal teanf

A Possi bl y.

Q kay. Wio el se mght of --

A [ ndi scernible.]

Q Who coul d you --

(Reporter clarification.)
BY MR HART:

Q Who el se m ght have contacted you, if not
a lawer fromthe Theta | egal tean?

A. Well, I'm-- and, once again, | can't, you
know, renenber. You know, Professor Tsividis and |
know each other. W' ve known each other for many,
many years, and he m ght have contacted nme and j ust
said, you know. There's soneone -- we'd like to

mﬁi};ﬁggamom Lexitas operates in all 50 stat(e:sa ﬁ‘fr(])? n||sa Ii'gi?rr:]sgi glvgt?;«a (;ﬁq;lir%j Nevada Registration #116F. LEXITAS
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talk to you about this, but |I can't renmenber if that

was before | had the initial contact or after, and
that's why |I'm hesitating.
Q | see.
Did you -- | believe you testified that
you | earned of the Tsividis patents for the first
time when you were contacted about the |egal natters

we' ve di scussed; is that right?

A | believe that's correct, yes.
Q Do you recall whether you were aware of
Dr. Tsividis -- Tsividis' work in this space before

bei ng contacted about these |legal matters?

A Yes, you know, | was aware, and he's --
he's witten several kind of general articles on
t hese issues over the years that appear in
pr of essi onal magazi nes, and | renmenber seeing those
articles and kind of skinmm ng through them

And so -- and, you know, | ran into him

maybe in 2011, and we had a nice tal k about what he
was doing in his research, and he kind of nentioned
that he was doing this kind of work then; so | --
you know, from nmy personal, you know, conversations
with him as well as reading what he's witten,

that's how | sort of was aware that he was doi ng

this work.
888-893-3767 Lexitas operates in all 50 states and is licensed where required Nevada Registration #116F. LEXITAS
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| was not aware of that there were any

kind of [indiscernible] and that just didn't cone
up.

Q Ckay.

(Reporter clarification.)

THE COURT REPORTER: " msorry, Zoom cut
out at the very end.

"I was not aware"

A That there were any patents in this, and
it just didn't cone up.
BY MR HART:

Q Do you recall -- and I"mjust trying to
get a sense of scale of the conversation in 2011
that you alluded to -- how |l ong you m ght have
spoken with Dr. Tsividis in 2011 about the work he
was doing in this space?

A Yes. | nmean, | was at an ivy | eague
dean's neeting at Colunbia, and | just stopped in to
say, H, and found himin his office, and we
probably spent 15 m nutes, you know, talking about:
Hey, what are you doing? And, you know, he -- he
has this | ong-standing research agenda to try to,
you know, like, do conputation -- anal og conputation
at a lower and | ower power |evels and higher and

hi gher dynam c ranges, and it reaches into all kinds
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of interesting areas, including conmunication, as we

see fromthese patents. So | think we were -- it
was nore of a general discussion about: Hey, what
are you doi ng on | ow power anal og conputation?

Not -- it was in no way, you know, about w reless
stuff in particular.

Q Aside fromthat conversation in 2011 and
your awareness of his articles that may have been
related to this work and the years that m ght have
foll owed, can you recall ever discussing
Dr. Tsividis' work in this space with anybody el se
bef ore being contacted to work on the legal matters?

A No, you know, | can't recall any
conversations about that particular work with other
peopl e.

Q Do you know Dr. Asad Abidi, who is Apple's
expert in these proceedi ngs?

A Yes. | know himvery well. 1In fact, he
was on ny PhD commttee many years ago at UCLA

Q Smal | worl d.

A | knowit's -- | know It is a small
wor | d.

Q The -- | believe you refer to themas the
" Behbahani papers" in your declaration, the three

academ c articles that Apple has relied on as prior
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Can we refer to those three collectively

as the "Behbahani papers"?

A Yes, that's fine.

Q kay. Were you famliar with Dr. Abidi's
wor k descri bed in the Behbahani papers before your
i nvol venent in Apple's | PRs?

A Yes, very much. | renmenber reading those
papers when they canme out. They were very
hi gh-profile, very inportant papers; so | recall
reading themvery carefully at the tine.

Q Ckay. Have you had any conversations wth

Dr. Tsividis about Dr. Abidi?

A. As far as | know, never.

Q Ckay. Have you ever discussed with
Dr. Tsividis the work described in the Behbahani
paper s?

A No, never.

Q Ckay. Al right. Gkay. And have you had
any -- since engaging on the Sansung matter back in
2019 or 2020, have you had any conversations with
Dr. Tsividis?

A The only conversation at the Sanmsung
trial, he showed up and we were in a big room and

| -- 1 saw himand | wal ked over and | said: Hi,

888-893-3767 Lexitas operates in all 50 states and is licensed where required Nevada Registration #116F. LEXITAS
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Yanni s, how are you doi ng?

And he said: Fine.
And | think that was literally the extent
of it.
Q kay. Okay. Very good.
Let's turn to the substance of these |PRs.
And just to do a little table setting
here, am | correct that you have submtted a- -- an
initial declaration covering all five IPR
proceedings filed by Apple in support of patent
owners' prelimnary response -- or responses?
A Yes, | believe that's correct.
| mean, you called it a prelimnary
decl aration, and I don't quite know what
“prelimnary" nmeans in that context, but, perhaps,

that's a legal termlI'mnot famliar wth.

Q | nmeant to say initial declaration --

A Ckay.

Q -- in support of a prelimnary response?
A Ch, and nmaybe | -- sorry.

Q | may have said "prelimnary" tw ce.

And, then, you've also submtted a -- a
second ki nd of omi bus declaration covering all five

proceedi ngs in support of the patent-owner response;

correct?
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A Correct.

And | think that the one that you're
referring to, the second one, is the one that was
just recently submtted within the |ast few nonths.
| just want to make sure we're tal king about the
same things here.

Q That's right.

A Ckay.

Q That's exactly right, and that's the one
will be focused on today. It's been marked as
Exhi bit 2020 in all of the proceedings; so | wll
focus on that document. And, you know,
conveniently, it is given a single exhibit nunber
across all five |IPR proceedings.

A Thank you.

MR. JOHANNI NGVEI ER: And just so you know,
Counsel, we have a paper copy here to refer to to
make it easier than trying to put stuff on the
screen. You can do whatever you want, but we have
paper copies of his declaration and the five
patents, if -- if that helps.

MR. HART: That does, and that was goi ng
to be ny next question.

BY MR HART:
Q So what -- what is your preference,
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Dr. Larson? |If we are tal king about your

decl aration or the patent in this case, would you
prefer to use your | ocal printed copies?

A | would, if you would not m nd, yes.

Q | think that would be easiest. And |let ne
just -- there will not be any surprise exhibits
today -- so let ne just nmake sure you have what |
will be tal king about, and if not, | can send PDFs
of those.

Do you have a copy of the '330 Patent?

A | believe so. Let ne reach over. Yeah.
And, M. Hart, | want to al so assure you none of
t hese have any nmarki ngs on t hem what soever.

Q Ckay.

A Yes, | have the '330 Patent right here.

Q Ckay. And | believe you said you al so
have a copy of Exhibit 2020, your declaration?

A. That's correct, | do.

Q Ckay. Do you have a copy of Exhibit 1011
the 2003 Tsividis article?

(Deposition Exhibit No. 1011 was marked
for identification.)

A Yes, 1011, | have it here.

BY MR HART:

Q Al right. And do you have a copy- --
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copi es of the Behbahani papers, Exhibits 1004, 1005,

and 10067
(Deposition Exhibit Nos. 1004, 1005, and
1006 were marked for identification.)
A Yes, | have themall here.
BY MR HART:
Q Al right. | think we are all set then
Il will -- 1 will just presune that you are
usi ng your | ocal copies when | ask a question about
this. |If there's any reason to share a screen and
have ne put up sonething that we are all | ooking at
at the sane tine, for your convenience, just let ne
know.
A I will.
Q Very good.
|'"d like to get started discussing the
chal | enged patents. The -- all five challenged
patents in these proceedi ngs share a specification;
so I'mgoing to use the '330 Patent, the earliest of
the five that issued, just as representative for ny
questions about the specification in these patents.
Can | have you turn to Figure 6 in the
' 330 Pat ent.
A Yes.

Q |"mgoing to start by asking questions
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about Figure 6 in the challenged patent's

description of the depicted circuitry, which in the
330 Patent is in Colum 7, Lines 44 to 67. So |
t hi nk swi tching back and forth between Figure 6 and
Colum 7 is going to be required here for sone of
t hese questions, potentially.

A kay. Sol'm-- 1 think I've -- you said
Figure 6; right?

Q Yes, Figure 6, that's right.

A So Figure 6 and Colum 7. GCkay. | think
| can manage to switch back and forth.

Q Al right. Very good.

So just starting with Figure 6 itself, on
the left side of Figure 6, there's a triangular
conponent | abel ed, 612.

Do you see that?

A Yes, | see that.
Q What is Component 612 in Figure 67?

A Well, it's nmeant to represent kind of an
abstract stage. Probably a -- a voltage buffer,
whi ch may or may not have sone gain, that's -- which

has sone gain associated with it; so | would say a
vol tage buffer wth sonme associ ated gain.
Q The patent refers to it as a "driver."

s that term consistent with your
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description of "a voltage buffer with associ ated
gai n"?

A Yes, that's consistent with ny
i nterpretation.

Q kay. At Columm 7, starting at Line 53 --

A Ckay.

Q -- the patent notes that The out put stage

of the driver may be a Class A emtter follower
formed by an emtter follower connected to a current
sour ce.
Do you see that?
A Yes, | do see that.
Q Ckay. Is that a transistor-based circuit

bei ng descri bed by the patent?

A Well, in this particul ar paragraph, yes.
This is describing a- -- an emtter follower is a --
is a-- you know, An emitter is one termnal of a
transistor, and emmter follower is a -- kind of a

termof the art for a transistor-based circuit that
Is a- -- an output stage.

Q Ckay. Can the output stage have an
associ at ed gai n?

A I n general, an output stage can have an
associ ated gain, sure, which is not specified here.

Q kay. And so this description of a
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emtter follower is part of Buffer 612; is that
right?
A Yes -- | nean, | would say, yes. | nean,
the -- | nean, | think the intention -- or
[indiscernible] sort of is that the output stage
is -- yeah.
(Reporter clarification.)
THE COURT REPORTER: |I'msorry to
I nterrupt you, Zoomis cutting out. | just need to

make sure | get your full testinony.
You said "I think the intention”
A | nmean, of this paragraph is to describe
the entire output stage as being an emtter
foll ower, but, of course, an output stage could, in

general , be nmuch nore conplicated than that.

BY MR HART:
Q | see.
In the use of the term"emtter," suggests
bi pol ar transistors; correct?
A Yes, an emtter is the termnal of a
bi pol ar transistor.
Q | s the general discussion in the context

of Figure 6 limted to bipolar transistor-based

circuits?
A No, | don't believe so. | believe that
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Figure 6, as drawn and kind of as described here in

the specification, could be bipolar or MOS or a
conbi nati on of bipolar and MOS.

Q Ckay. Does the patent describe any ot her
specific circuits that Driver 612 m ght represent?

A. Well, 1'd have to kind of reviewit here
very briefly. Let ne just take a | ook.

(Wtness is review ng docunent.)

A So, you know, at the very end of the
par agraph that starts at Line 60 in Colum 7, you
know t hat the patent says, Many ot her exanples where
drive currents and possibly bias currents may be
reduced, will be appreciated by one skilled in the
art. So | think that that's kind of referring to
lots and lots of different ways where a driver could
be inplenmented. That's ny interpretation of that
sent ence.
BY MR HART:

Q Wbul d circuits invol ving op-anps be
consistent with the teachings related to Figure 67

A An op-anp could certainly be used as a
driver. | think that's a good exanpl e.

Q How about operational transconductance
anplifier circuits? Wuld those al so be consi stent

with the Figure 6 teachings?
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A. Well, that's a -- that's kind of an

interesting question, and | think it would depend a
little bit on the context of the circuit. And if
you |l ook at Figure 6, it's kind of assum ng that the
out put i npedance of the -- he calls it "the

driver" -- The output inpedance of the driver is
very low, conpared to R, and so that -- like, the
out put i npedance of the driver kind of has no affect
on the circuit.

That woul d not be the case for an OTA
And so, like, an OTA -- in the particul ar context of
Figure 6 mght not be a very good driver. You
could, | imagine, rearrange Figure 6; so that an OTA
woul d be okay, but then it would be a different
figure.

So | guess an operational transconductance
anplifier would not be a great exanple of a driver
in the context of Figure 6.

Q Ckay. Is the circuit depicted on the |eft
side of Figure 6 single-ended or differential?

A. Yeah, this shows a single-ended driver
circuit.

Q Are the challenged patents limted to
single-ended circuits, or do they al so capture

differential circuits?
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A h.

MR. JOHANNI NGVEI ER: 1'Il just object to
the extent that -- as a | egal conclusion.
But you can answer, to your understandi ng.
A Yes. | nmean, you know, | woul d probably
want to review, you know, every claimin sonme detai
before | gave a definitive answer, but | don't think
that the distinction is made between singl e-ended
and differential in the patents. And that's a --
kind of a- -- an irrelevant distinction. It seens
to me that these techniques would work quite well in
ei t her context.
BY MR HART:
Q What is Conponent 614 on the left side of
Figure 67
A So 614 is a resistor |labeled wth Value R
Q And what is Conponent 6167?
A That's a -- a capacitor, whose value is
| abel ed "C. "
Q On the right side of Figure 6, there's an
i dentically-structured circuit.
Do you see that?
A Yes, | see that.
Q Ckay. The driver conponent is 622, the

resistor is 624, and the capacitor is 626 on the
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right side.

Do you see that?

A Pardon -- yes, | see that.
Q Ckay. Very good.

At Colum 7, Line -- starting at Line 48,
the patent states that Driver 622, quote, drives an
I npedance of 2R, 624, and C over 2, 626.

s this suggesting that the right side
resistor is double the value of the left side, and
the right side capacitor is half the value of the
| eft-side capacitor?

A Yeah, | believe that's ny interpretation.
In other words, yes. You know, 624 is double the
val ue of 614. They're both resistors. And 626 is
hal f the value of 616, and they're both capacitors,
yes.

Q Ckay. At Line 50 in Colum 7, the patent
notes that The inpedance of the | oad seen by
Driver 622 is double that seen by 612, thus, the
out put current required by the Driver 622 is reduced
by one half.

Do you see that?

A Yes, | see that.
Q Wiy is the | oad i npedance seen by
Driver 622 double that seen by Driver 6127
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A Well, you know, the -- the -- you know,

t he i npedance of the circuit -- let's maybe start
wWth 6- -- the 614/616 conbi nati on.

The i npedance seen by the driver, in this
case, the Driver 612, is "R' -- I'"'mgoing to give an
al gebrai c expression here -- R plus 1 over FC, and
so that's, |ike, sonme nunber. You know, let's cal
it "5." On the right-hand side, the inpedance wl|
be 2R plus 1 over FC over 2, and that -- you could
rewite that as 2 tines Rplus 1 over FC. So the
i npedance on the right is double the inpedance on
the left.

The i npedance on the -- the resistor on
the right is double the inpedance of the resistor on
the left, and the inpedance of the capacitor on the
right is double the inpedance of the capacitor on
the left.

Q What does it mean when the patent says
that, The output current required by Driver 622 is
reduced by one hal f?

A. Well, in electrical -- in electrical
engi neeri ng, you know, we have this eqg- -- this
equation -- this fanmous equation known as Chnis Law,
whi ch says that the current required is the vol tage

di vi ded by the resistance or the inpedance. And, as
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| said before, the inpedance in this case is
doubled. So if the current is V divided by Z and Z
doubl es, then the current is halved. So this is
just a -- really, just a restatenment of Chm's Law.
As you increase the inpedance or the resistance, the
current drops.

Q So to obtain the sane | evel output, you
need half as nmuch current if you' ve doubl ed the | oad
I npedance?

A To get the sane voltage level, if you' ve
doubl ed the inpedance, you have the current.

Q Got it. Ckay.

MR. HART: And | apol ogize for asking for
a break this early in the deposition, but I'm--
['"m --

THE W TNESS: No.

MR HART: -- | need to do it.

Can we take a quick five m nutes?

THE WTNESS: O course, sure.

MR. HART: Very good. We'Ill be back in
five.

THE W TNESS: Okay.

(A recess was taken from10:39 a.m to
10:45 a. m)
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BY MR HART:

Q Very good. Wl conme back, Dr. Larson

At Colum 7, Line 55, the -- starting at
Li ne 55, the patent explains that The emtter of
Driver 622 needn't supply only one half the drive
current as Driver 612. 1In this way, an inpedance
can be scaled in order to decrease a circuit's
required drive circuit.

Do you see that?

A Yes.

kay. | may have been one |ine off there.

Does the patent describe the relationship
between Driver 612 and 6227

A |"msorry, could you repeat your question.

Q Yes.

Does the patent describe the relationship
bet ween Driver 612 and Driver 622? And maybe to add
alittle flavor there --

A Ch.

Q -- are they different circuits designed to
drive different |loads? Are they the sane circuit
nodified to drive different |oads? Wat does the
pat ent say about those two circuits and their
rel ationshi p?

A VWll, | think I"mjust kind of reading
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this. Froma conmon-sense perspective, basically,

what it's saying is that the 622 driver, which is
driving a higher inpedance, does not need to drive
as much current as the driver on the left, 612,
which is driving a | ower inpedance. So it's just --
it's expressing a relationship of the requirenents
of that driver -- maybe the m ni numrequirenents of
that driver, as a function of the different circuits
that are being driven.

Q kay. Could Driver 612 be a different
circuit than Driver 622 based on the description in
the ' 330 Patent?

A It could be different. It could be the
same. The patent is silent on this issue.

Q |f they were the sane circuit, does the
pat ent descri be how the driver circuit, 612, would
be nodified to scale its drive current in response
to a scal ed | oad i npedance?

A Yeah. | -- the wording is a little
unclear -- but | think that what is being referred
to here is the fact that the biased current through
the emtter follower -- and if you read the first
sentence of that paragraph, it says, you know, The
out put stage of each of these drivers nay be a

Class Aemtter follower fol- -- formed by an
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emtter follower connected to a current source --

current -- to a current source, yeah. ' msorry,
the type is very snmall

So | think that what is being referred to
here is that that current source that was referred
toin the first sentence could be a different val ue
bet ween 612 and 622. It can be the sanme circuit,
but it could be sinply a different value of the
current source.

Q | f you were to take a single circuit
consistent with this emtter foll ower description
and decrease that current source, would you have to
make any other nodifications to the driver circuit
in order to decrease its drive current by half, as
t he patent contenpl ates?

A So if | understand your question
correctly, you're taking the circuit from612 and
you're using it in the 622 case, but reducing the
so-called bias current? |Is that -- and then you're
asking: Do any other nodifications need to be made?
s that what --

Q That is exactly -- that is exactly what
was attenpting to ask.

A Thank you.

To a first order, | think there would not
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need to be any nodifications. At the extrenes,

things becone a little | ess clear, but over this
range of sinply a variation of one half, you could
probably use the sane -- you wouldn't need to make
any ot her nodifications.

Q kay. If Driver -- if the Driver 612 --
but let's -- let's build in those presunptions that
you clarified in that |ast question -- if instead of
bi pol ar transistors, we had a driver that was MOSFET
technol ogy, would you need to nake any ot her changes
beyond dropping the bias current by half?

A | think the sane answer, basically,
applies in the MOS transistor case. You know, once
again, at the extremes of current variation, there
woul d be ot her considerations that m ght becone
important. But within this range of just a half,
it -- | think no other physical nodifications wuld
be required.

Q And when you tal k about the extrene ends,
you run into distortion issues at sone point with
t hese transi stor-based circuits; correct?

A That's a good way to express it.

Di stortion noise, both of those could becone

probl ens at extrenes.

Q Does the patent describe these issues --
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you know, specifically, what happens inside the

driver if anything, other than adjusting the bias
current?

A |'"'msorry, do you nean --

Q Yeah, let me ask it in a nore affirmative
way.

A Yeah.

Q Does the patent expressly describe not
needi ng to nmake nodifications to the
transi stor-based circuit when the biased current is
changed?

A Well, | guess, |I'd have to review, you
know, all of the little, you know, word- -- all the
wording in the specification. | nean, | -- | think
that, generally speaking, the patent tal ks about
changing the bias current, but it doesn't talk
about, like, the physical changes in the circuit
that are needed to change the bias current. [|'d
want to kind of nmaybe take a look a little bit -- it
depends on what you nean by "changes" -- but | don't
recall any, | guess, is, perhaps, the sinple answer.

Q That's -- that was going to be ny next
guestion, do you --

A Yeah.

Q Ckay. Very good.
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Wiy don't we -- why don't we npbve on to
your decl aration, Exhibit 2020.
(Deposition Exhibit No. 2020 was nar ked
for identification.)
BY MR HART:
Q And I'd like you to turn to Paragraph 45
in that exhibit.
A Ckay. Yes, |I'mthere.
Q Al right. Very good.
So in Photograph 45, you state that The
Tsividis patents teach various inplenentations of
these inventions, referring to prior paragraphs.
Then you state, Information about the desired signa
and interferer signal is used to adjust the
operating characteristics of circuits or their
conponents in the receiver signal path; for exanple,
the anplifiers, mxers, and/or filters relative to a
wWor st - case condi tion
Do you see that?
A Yeah, that's the first, like, sentence in
Par agr aph 45.
Q Sure. Sure.
A Yeah. Cot it.
Q And I"mjust laying a little foundation;
so | can ask questions about your nore substantive
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opi ni ons here.

So junpi ng down to the next paragraph,
Par agraph 46, you note that The Tsividis patents
teach these adjustnents as changes affected in a
single-circuit block
Do you see that?
A Yes.
Q Ckay. And in support, you cite the
'330 Patent at Columm 8, Lines 20 to 25, quote,
Functional Bl ock 820, |ike the functional blocks in
the follow ng diagrans, may be a filter, fixer,
anplifier, or other circuit.
Do you see that?
A. Yes, | do.
Q And there's another reference to a
Function Block in Figure 9A there.
Am | correct that the chall enged patents,
the Tsividis patents, teach dynamically adjusting a
filter circuit by changing it's bias current and/or
its i npedences?
A. Well, | mean, | think that -- you know, |
think you'd have to kind of |ook at the patent.
And, like, let's look at claim-- you know, claim --
you said the Tsividis patent; so let's | ook at the

330, daiml, and -- if | have it here -- yeah, |
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got it here.

So it -- I'lIl get to your answer, |
prom se -- so, you know -- you know, Claim1l says --
skipping to Preanble -- Determning a first signal
strength at a first node and signal path and in the
integrated circuit and reducing the sw tching
current --

(Reporter adnoni shnent.)

THE WTNESS: Sorry. Sorry.

A So in daim1l, skipping down to the claim
| anguage, it says, Determining at first signal
strength at a first node, in the signal path in the
integrated circuit and reducing a switching current
in the signal path by dynam cally changing an
| npedance of a conponent in the signal path based on
the first signal strength.

So, M. Hart, | guess, to answer your
question, you know, yes, a filter, you know, could
be an exanple of a circuit that is dynamcally
changed, you know, by -- and that would -- and doing
that -- you would do that by, you know, neasuring a
signal strength, and then reducing the -- the
switching current in a signal path, and a filter's a

great exanpl e.
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BY MR HART:

Q When you use the phrase, "single-circuit
bl ock” in that first sentence in Paragraph 46, and
then you quote the patent -- the patent's recitation
of a "function block" or a "functional block," are
t hose anal ogous, the -- is a single-circuit block
anal ogous to a function block or a functional bl ock,
I n your view?

A Yes, | would say so. | nean, | think
that, you know, sonmeone of ordinary kind of skill in
the art, an average engi neer reading the patents
woul d kind of think of a -- a functional block, you
know, like, a filter, a mxer, or an anplifier, and
those -- yeah, | guess, they're single-circuit
bl ocks in ny declaration, and those are,
essentially, equivalent.

Q Conti nui ng down in Paragraph 46 in your
decl aration, in Exhibit 2020, you state, The patents
refer to adjustnents in or to a single circuit, and
you cite The patents discussion of Figure 6, which
we' ve al ready covered?

A Ckay.

Q You, quote, The patent is saying Figure 6
Is an exanple of how a circuit's inpedences nay be

scal ed.
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Do you see that?

A. Yes, | do.

Q | s the conbination of a driver, resistor,
and capacitor in Figure 6 a function block or a
functional block consistent with the term nol ogy
we' re di scussing here?

A Yeah, | think that's a very nice
representative exanple. It's a driver with a
resistor and a capacitor. So, yeah, | believe
that's a pretty good exanpl e.

Q What type of function block is Figure 6?
We have exanples here of a filter, a mxer, or
anplifier, or other circuits. Wat -- what is
Figure 6 descri bi ng?

A Yeah, | think the sinplest way to describe
Figure 6 isit's a-- it's alowpass filter. It --
it allows |ow frequencies to go through and
att enuat es hi gh-frequency signal s.

Q Ckay. Aside fromthe Figure 6 exanple, do
the Tsividis patents describe any other specific
circuit blocks that have their inpedance or bias
current dynam cally adjusted pursuant to the
descri bed i nvention?

A So let me just quickly I ook through the --

the -- all the various figures here.
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Well, | think, you know, specifically --
i f your question is specifically at the level of --
you know, the resistor/capacitor |evel that Figure 6
describes, | think the patent doesn't have any ot her
exanpl es of that kind of thing.

| think sonmeone, you know, of ordinary
skill in the art would understand that, you know,
once you kind of get Figure 6, you don't need to
repeat these because they're all of the sane type,
you know, of -- and Figure 6 is a- -- is an exanple
of an inpedance scaling. So you don't -- | wouldn't
think you would need to repeat it, necessarily.

Q Are there any specific mxer circuit
functional blocks described in the patent?

A Well, you know, if you | ook at, you know,
Figure 14, for exanple, you know, it's a draw ng of
a mxer, and | think Figure- -- yeah, | guess,
Figure 14 is an exanple of a -- of a nore conpl ex
circuit with a bunch of little, you know, functiona
circuit blocks within it, and a m xer is one of
t hem

Q Ckay. And the -- the level of detail in
Figure 14 for the mxer is just the standard synbol
for a mxer; correct? There's no |ower-|eve

circuit description of that m xer; correct?
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A Yeah, that's correct. That's the
standard -- high-level synbol for a m xer.

Q | renmenber sonething fromthe |ate
"90s ..

A Very good. Very good.

Q How about anplifier circuits? Are there
any specific anplifier circuits described by the
Tsividis patents?

A Well, I -- 1 think your question -- there
seened to be a presunption to your question, which
is at the -- maybe at the transistor |level or at the
conponent | evel, and, of course, there are nmany,
many, many anplifiers drawn throughout these patent
drawi ngs, but none of themare at the transistor
| evel, which is what | think your question was
referring to.

Q And may be not that -- quite that narrow,
but something | ower |evel and nore detail ed than
sinply a triangular anplifier synbol.

Are there -- are there any specific
circuits that get nore detail than just this is an
anplifier in the Tsividis patents?

A Yeah, not that |I'maware of. And, | nean,
| think that the next |ower |evel would have to be
at the transistor -- sort of at the transistor |evel
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and the -- the patent does not have any of those

dr awi ngs.
(Reporter clarification.)

THE COURT REPORTER: "Does not have any"

A O those draw ngs.
BY MR HART:

Q Al right. Let's -- let's turn, next, to
Exhi bit 1011, the 2003 article fromDr. Tsividis.

A Yes, | have it here.

Q G eat .

THE WTNESS: And, M. Hart, | apol ogi ze |
have a dog in the background and he may bark from
tinmne to tine; so ...

MR. HART: You know, | -- | have not heard
it -- 1 have two small kids and a dog in ny
househol d, and I'm constantly sel f-consci ous that
peopl e are hearing themthrough Zoom and it's never
the case; so | can't hear your dog, and we can hear
you just fine?

THE W TNESS: Ch, good.

BY MR HART:
Q Al right. I'"mactually going to -- so
you have Exhibit 1011 out, and I'Il get it -- into

nore detail about its disclosure, but | kind of want
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to start and piggyback on this line of questions

we' ve been going on by using your discussion of this
article in the declaration, Exhibit 2020.

So let's -- let's turn to Paragraph 71 in
Exhi bit 2020, your declaration, to start.

A Yes.

Q Al right. So here in Paragraph 71, you
state, The approach shown in Figure 12 of Professor
Tsividis' 2003 article is an exanple of what is
clainmed in the patents.

Do you see that?

A | do.

Q Ckay. 1'd like to scroll back up. You
have, in Paragraph 68, sone annotated versions of
that circuit, Figure 12, fromthe 2003 article,
which is Exhibit 1011.

Do you see those annotated figures,
Fi gure 127

A | do.

Q Al right. So let's use your discussion
here in Paragraph 68 for this next |ine of
guesti ons.

| n paragraph 68, above those annot at ed
Figure 12 exanples, you state that |npedance R that

Is in the signal path can be dynami cally changed to
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R over 2 by adding in a second parallel Rto the

exi sting signal path.

Do you see that?

A " msorry, which paragraph are you | ooki ng
at ?

Q 68.

A | apol ogi ze.

Q Actually, let's just starlight alittle
better foundation here.

Can you just give ne a high-leve
description? What is the circuit in Figure 12 that
you di scuss here in your declaration?

A Yeah. Figure 12 is a op-anp-based, active
RC, | ow pass filter who- -- whose frequency -- whose
I npedance can be changed -- |I'msorry -- | should
maybe say that the inpedance in the signal path --
the i npedance in the signal path can be changed by
swi tching resistors and capacitors in and out to
effect that change. And the one on the left is a
hi gh-i npedance version to the one on the right, is a
| ow i npedance version, as we've drawn it in ny
decl ar ati on.

Q So there's just one Figure 12, and you
have annotated the version on the left to indicate a

hi gh-i npedance version of this circuit, and you' ve
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annotated the one on the right to indicate a
| ow i npedance version of the circuit; is that
accurate?

A That's correct, and the -- yes, that's
correct. |'ve annotated that to show the
di fferences between the two.

Q How does this active filter circuit differ

fromwhat we saw in Figure 6, in the Tsividis
patents?

A Well, this is an op-anp-based RC, | ow pass

filter, whereas the Figure 6 was a -- | believe we
called it a buffer- -- buffer-based RC circuit; so
that's -- | would have to say the major difference.

You know, they both switch inpedences in the signal
path to low -- you know, raise or |ower the

I npedance; so that they have that simlarity, that
they both, you know, sw tch inpedences, resistors,
and capacitors in the signal path. So there are

di fferences and simlarities.

Q So junpi ng back to the portion of
Paragraph 68 that | read in before -- and let ne
reread this into the record -- so the last -- your
| ast full sentence in Paragraph 68 starts in
Figure 12, for exanple.

Do you see that?
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A That's the next-to-|ast sentence, yes.

Q Sorry, the -- the |ast sentence that you
wrote separate fromthe citation in support?

A Ch, thank you. |'msorry.

Q Lawyer brain.

kay. So in Figure 12, for exanple,
I npedance R that is in the signal path can be
dynam cal ly changed to R over 2 by adding in a
second parallel R to the existing signal path.
Do you see that?

A | do.

Q So the upper resistor depicted in this
circuit is switched into the circuit parallel to the
| oner resistor; is that right?

A Yeah. It's switched, you know, in and out
in parallel with that | ower resistor; correct.

Q And when both resistors are switched into
the circuit, their collective resistance or
| npedance is | owered; correct?

A Yes, it's one half the original.

Q | f they are equal value resistors?

A Correct.

And | -- | guess, | assuned that they were
because they're both | abeled "R' --

Q Sur e.
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A. -- in this case.

Q The -- sure, the convention of

assi gni ng

A Yeah.

Q -- nunerical value of the letters. | see.

A | apol ogi ze, nmaybe |'m being too pedanti c.

Q No, no, no. That's what patent |awers
are all about.

Ckay. So when both -- and on the right
side, you have indicated with red annotations an
exanple in which both resistors are, in fact,
switched in and passing signal; is that right?

A That's right.

And, you know, the -- since there was only
one figure, that -- you know, that -- that second
annot ati on that you nentioned, assunes that the
switch is closed, even though it's not closed in
Figure 12, but that was the assunption we nade for
illustrative purposes.

Q And so when that switch is closed, as you
presune on the right side, red annotation, both
resistors are switched into the circuit, and the
| npedance experienced by the signal that passes
through that circuit is lower than the left side

exanpl e when that switch is open, and only one
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resi stor passes the signal; correct?
A. Yeah. | nean, the signal -- the -- the
signal path -- sorry -- the inpedance of the signal

path is reduced to R over 2; correct.

Q So this is an exanple that you say is
consistent with the Tsividis patents; right?

A Yes, | believe this is -- this is
consistent -- this is, perhaps, one exanple of
a Tsividis patents in use.

Q So the Tsividis patent clains Capture
circuits in which inpedance is dynam cally adj usted
by switching conponents in and out of operation;
correct?

A Yes, as long as they're in the signa
path, that is correct. This is a dynam c sw tching

of the -- of the signal path.

Q Are you famliar with a potentioneter?
A. Yes, |I'mfamliar with a --

Q Ckay.

A -- potentioneter.

Q kay. What is a potentioneter?

A Wel |, potentioneter is, essentially, a
vari able resistor, and, you know, in the old days,
It would be a nechanical -- you would literally,

like, turn a dial, and there would be a netal plate
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that would | and on the resistor and touch it at

different spots, and create a vari abl e resi stance.
More nodern versions have, you know, simlar --
maybe different characteristics, and then the old
ones still are used very frequently.

Q So a conponent where the resistance can be
vari ed al ong a scal e continuously.

|s that generally right?

A Yes, that's a great way to put it. Under
maybe mechanical -- historically, at |east,
mechani cal turning.

Q Do the Tsividis patents capture changi ng
conponent val ues by that neans, by continuously
vari abl e conponents, |ike a potentioneter?

MR, JOHANNI NGVEI ER: Then, again, 1'l
just object to the extent that's asking for a | egal
concl usi on.

But you can answer to your technical
under st andi ng.

A Yeah, | -- | guess is -- and is your
question: Wuld sonmething |ike a potentioneter to
vary an i npedance be a -- to reduce swtching
currents in the signal path be covered by Tsividis

patents?
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BY MR HART:

Q Yes.

A | believe so, yeah. | nean, | think that
that's -- | nean, the physical nmechani smfor that
variation is -- is a little unusual for these

applications, but | believe sonething Iike that
coul d be consistent with the patents.

Q Wiy is it unusual in this type of
application?

A Well, you know, this patent is, you know,
just sort of directed to mcroelectronics, it seens
tonme. | don't think it's particularly limted to
it, but those are the exanples that are given. And
the potentioneter is this big, physical thing that
you see on a wall or connected to a notor, and so
the scale of sizes is very different from | think,
what is kind of discussed in the patent, but that's
not to mean that it's limting.

Q And woul d you expect applications that
these patents target to use a technique |ike
Figure 12, where you are switching in and out
circuit conponents in order to change val ues, rather
than sonething like a potentioneter, where you have

a continuously variabl e conponent ?

A Yes. Well, | think that that woul d
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certainly be -- | nean, | think the answer to your

question is both are anticipated by the patent, and
both woul d be perfectly fine.

Q Turni ng back to the annotated Figure 12
exanpl es here in your declaration at Paragraph 68,
on the left, you indicate the signal path in yellow,
and on the right, the signal path in red; correct?

A Correct.

Q The yell ow signal path on the left is an
exanpl e of the upper transistor switch being open
taking that resistor out of the circuit; correct?

A Taking that -- upper resistor out of the
circuit, yes; correct.

Q When that upper resistor is switched out
of the circuit, no signal flows through that
resistor; correct?

A That's correct.

When the switch is open, no signal wll
flow through that switch -- or through that
resistor; correct.

Q Now, you have annotated that upper
resistor that is swtched out of the circuit yell ow
here; correct?

A Correct, yes.

Q Okay. Wiy have you colored it yell ow,
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suggesting its part of the signal path, if no signa

flows through that resistor?

A Well, I think -- you know, | think that
the -- the -- you know, the sinple answer is: |
want to make a conpari son between what's going on on
the right and what's going on on the left. And, you
know, on the right, the signal goes through both
resistors, and on the left, it only goes through
one. So it -- you know, and |I think the key
di fference between the two is that, you know, on
the -- the -- the signal path is the sane for the
bottomresistors in both cases, but the one on the
|l eft, the signal doesn't go through that top
resistor; so | just wanted to show ki nd of the
di fference between what's happening with that
resistor on the left, and what's happening with the
resistor on the right.

Q Can conponents be part of a signal path
even when they are switched out of the circuit, such
that they are not passing signal?

A Well, | think that they -- all right.
Maybe the best way to answer is that the signal --
iIf they're switched out, the signal won't go through
them and when they are switched in, the signal does

go through them So the -- the question of whether
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they're in the signal path or not depends on whet her

they're switched in or switched out.

Q Now, in Paragraph 68, you, quote, in that
sentence | read into the record, "in the signa
pat h. "

Now, are you suggesting that -- you know,
that is claimlanguage that the parties are,
obvi ously, disputing and debating in these
pr oceedi ngs.

Do you consi der the upper resistor part of
the signal path or in the signal path, even in the
| eft exanpl e annotated yel | ow?

A Well, naybe a way to put it is that
it's -- it's not in the signal path when it's open,
but it is in the signal path when the switch is
cl osed. And, you know, that's a little bit
different from like, taking sonmething entirely out
of a-- like, a conponent -- like, a -- like, a
changi ng the signal path conpletely. You're sinply
addi ng sonething in parallel with the signal path or
t aki ng sonet hing out of being in parallel fromthe
signal path. So -- but your point is correct, that
when the switch is open, there's no signal flow ng

t hrough that resistor.

Q If -- if the switch were placed upstream
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of those two resistors and those two resi stors had

di fferent val ues, and changi ng an i npedance chose
one resistor or the other, is that consistent with
the Tsividis patents?

A Hm ... Could you -- could you explain
what you nean by "upstream "

Q To the left.

A Oh, to the left.

Q Upstream of the -- the signal flow

A Yeah. So -- and I'msorry, could you ask
t he question again now that | understand what you
mean.

Q Yes. If -- if you noved the switch to the
| eft of both transistors -- I'msorry -- both
resistors, such that changi ng i npedance chose one
resistor or the other, presum ng they have different
val ues, is that consistent with the Tsividis
patents?

MR. JOHANNI NGVEI ER: Again, objection to

the extent it calls for a |egal conclusion.

A. Yeah. Well, once again, I'm-- and |'m
not trying to be obtuse. I'mgenuinely a little
unsure -- are you saying to take that upper resistor
and swwtch the Rin the switch, or -- or how -- |

don't quite understand how you're trying to
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reconfigure the circuit.

Q And | -- sir --

A And, really, I'"magenerally confused; so
yeah.

BY MR, HART:
Q No, no, no. | can tell.
| -- if -- if -- if there was no swtch to
the right of the upper resistor --

A Ch.

Q -- and there was a switch to the left of
both resistors that had two positions, either it
made the upper resistor in circuit or the signal
fl ow through the upper resistor, or it was low -- it
was in a down position to push all of the signal
fl ow through the | ower resistor, and they have
different values, let's say one is 2R, and one is R
is that process of changing the resistence at that
point in the filter circuit consistent with the
Tsividis patents?

MR. JOHANNI NGVEI ER: Sane obj ecti on.

A Yes. And | think | see what you're saying
now. So the signal -- so if you had two sw tches,
and you -- let's call it the -- I"'mgoing to try
to -- you know, R1L and R2 are these two resistors,

and if you added another switch; so that the only
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one of the two switches was open, you know, | -- |
believe that's consistent with the Tsividis patents.
In other words, the -- the -- the inpedance through
the signal path is -- is either RL or R2 in that
case.

BY MR HART:

Q That's right.

A And, as you say -- and as you say, one of
the resistors will not have any signal going through
it.

Q At any given tine, one resistor will not
have signal going through?

A As you're -- as you described this
particul ar --

Q Yes.

A -- scenario, yeah.

Q So you're either -- the signal's either
flowng through R1L or it's flowi ng through R2 before
It reaches the negative termnal of that op-anp?

A Yeah, in the scenario you described, as |
understand it, | believe, that's correct.

Q Ckay.

A And | believe that's consistent with the
Tsividis patents.

Q Okay. And so even though there's no
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continuity in that exanple -- so RL is only passing

signal in either the high-inpedance or the

| ow- i npedance node, and R2 is only passing signal in
ei ther the high-inpedance or the | owinpedance node,
that's still captured by the Tsividis patents?

MR. JOHANNI NGVEI ER: So sane obj ecti on,
and we're tal king about a hypothetical circuit here;
so let's make sure we're on the sanme page.

A. Yeah, | nean, | think, the way to think
about that is that | use this word "continuity," and
| think that the continuity -- well, I'"'mnot quite
sure what you nean by "continuity." There would
be -- anytine you swtch a switch, there's an abrupt
transition, and that would be true in both cases.

BY MR HART:

Q Ri ght.

So in Figure 12, as it sits, the | ower
resistor is always passing signal; correct?

A | f Figure 12, as drawn, the | ower resistor
Is al ways passing the signal, yes, yes.

Q And in ny hypothetical, that would not be
true; right?

MR. JOHANNI NGVEI ER: Wel |, object --

A So in your hypothetical, you have added --

(Reporter clarification.)
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MR, JOHANNI NGVEI ER: Yeah, | just said

obj ection. Yes.
THE W TNESS: Yeah.

A You know, | -- your hypothetical added a
series swtch, and series with that |ow resistor,
and if that switch is open, then no current would
flow through it.

BY MR HART:

Q Let's scroll up to Paragraph 55 in your

decl aration, Exhibit 2020.

A Ckay. |I'mthere.

Q So --

A [ ndi scernible.]

Q Sorry. Go ahead, Dr. Larson. | mssed

what you sai d.
A No, I"'m-- I"mthere.
Q Yeah.
Starting in Paragraph 55, you're
di scussi ng Exhi bits 1004, 1005, and 1006, which you

collectively refer to as the "Behbahani papers"; is
that right?
A Yes, correct.

Q Goi ng down to Paragraph 57, you discuss
the -- well, let nme just read it into the record --

Behbahani and his col | eagues address this chall enge
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of designing a filter that can handl e sufficient

dynam c range by instead including two filters; one
a version of the other, but scaled up 10 tines, and,
then, there's a block quote discussing a bandpass
filter fromthe Behbahani papers.

Do you see that?

A Yes, | do.

Q This -- the internals of that bandpass
filter are really the focus of your analysis in the
parties' dispute; is that accurate?

A Well, | don't quite know what you nean by
“internals.” | would have to say that the -- |
woul d say -- have to say the deploynent of those two
filters is, perhaps, a better way to -- for this --
the depl oynent of those two filters for this
application is, perhaps, a better way to describe
it.

Q What -- what -- what is inside Behbahani's
vari abl e band-pass filter?

A Wel |, Behbahani's band-pass filter is a --
it's a so-called GMC filter. "GV stands -- is a
term nol ogy for transconductance. You referred
earlier to the operational transconductance
anplifiers or OlAs.

So this filter is full of a bunch of OTAs
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and capacitors, and these OTAs and capacitors mmc

i nductors, and inductors, along with capacitors, are
how traditional filters are designed. And the
problemis you can't build an inductor on an
integrated circuit that is very good. So we use

OTA-C filters as substitutes for inductors. And so

the -- I"'msorry, ny cat just junped on the table
here.

Q So --

A Al so, you know, what's inside these

filters, are a bunch of operational transconductance
anplifiers and capacitors that m mc an inductor
capacitor filter.

Q And just backing out to a slightly higher
| evel , what are the kind of constituent conponents
of that variable band-pass filter?

A Well -- 1 -- you know, once again, |I'm not
sure what you nean by "constituent conponents.”
Transi stors, capacitors, resistors are the -- |iKke,
the basic building blocks of those filters.

Q | f we scroll down to Paragraph 58 in your
decl aration --

A Yes.

Q -- you have a- -- an annotated figure here

that appears to indicate a signal path enters
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Behbahani ' s vari abl e band-pass filter, and takes one

of two paths; either a | ow power-filter signal path
or a high-power-filter signal path.
Do you see that?

A Yes. The -- the signal routes -- the
signal path is switched to the left to go through
the | owpass -- |owpower filter in yell ow and/or
the signal path is added to the right to go into the
hi gh-power filter, and that's annotated in red.

Q Can you scroll down to -- or | suppose
turn pages to Paragraph 82 in your declaration.

A Yes, |'mthere.

Q Al right. And in here, you have simlar
annotations. You have a high-power-filter signal
path annotated in yellow on the left, and a
| ow- power-filter signal path annotated in red on the
right; correct?

A Yes, correct.

Q In here, it's superinposed over the
Silicon Imaging of a prototype chip fromthe --
described in the Behbahani papers; is that right?

A Yes, that's correct.

Q Ckay. For the yellow path, the signa
passes through that high-power |ow pass filter, and

then through a high-pass filter; is that right?
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A That's correct.

Q And the signal path in red first passes
t hrough a | ow power | ow pass filter, and then a
hi gh-pass filter; correct?

A That's correct.

Q | s the high-pass-filter block the sane for
both pass -- does the red signal path and the yell ow
signal path, do they both traverse the sane
hi gh-pass filter?

A Yes, they do.

Q In these -- this annotated figure in
Par agraph 82, you have i ndi cated exanpl e
| npedences -- is that right? -- or relative
I npedences?

A And | think you're referring to the Z
equals X and Z equals 10X --

Q Yes.

A -- designation that |'ve given.

Q Yes, that's --

A Yes, that's correct.

Q And you' ve indicated that the high-power
| ow pass-filter inpedance is "X"; correct?

A Yes. It's |abeled, Z equals X, yes.

Q And the high-pass filter you have
desi gnat ed an | npedance Y; correct?
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A Yes, correct.

Q And so the inpedance of the yellow path
goi ng through the vari abl e band-pass filter is X
plus Y; correct?

A Well, | believe, the prem se of your
question, perhaps, takes ny designation a little
nore literally than what is intended, and you're not
wong. | think all | really neant was that the --

t he i npedance of the |owpass filter or the

hi gh- power | owpass filter was "X " and the

i npedance of the high-pass filter is "Y." [It's not
totally clear to ne that, |ike, the overal

I npedance would be X plus Y in that circunstance.

It depends a little bit about howthe filters are

I nterconnected. So | would just say that it's naybe
not X plus Y, but X and Y.

Q X and Y?

A. Some conbination of X and Y, yeah.

Q And the red, asking the sane question, and
"Il phrase it consistent with your answer: The red
signal path that you've indicated here or annotated
here, the inpedance through the variabl e band- pass
filter would be 10X and Y?

A Yes. That's -- so that -- that other

signal -- that signal path that's been created for
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the | ow power |ow pass filter would be 10X and Y,

sonme conbi nation of them
Q CGot it.

So the i npedance of the | ow power | ow pass
filter is -- let me -- let nme start that question
over.

The experience -- the inpedance
experienced by a signal flow ng through the
| ow- power | owpass filter is 10 tines higher than

t he i npedance experienced by the signal flow ng

t hrough I ow -- the high-power |owpass filter; is
that right?

A Yeah. | think that the -- the -- the
signal will experience different inpedances, and
it's very nuch like -- you know, sort of, I|ike,
Figure 6 in Tsividis; right? There's a -- we tal ked

about different inpedance |evels, and so that woul d
be, in this case, a 10X difference.

Q Ckay. Can | have you scroll up to
Paragraph 76 in your declaration. So here,
you're -- you're tal king about the hi gh-power
| ow- pass filter branch, and the | ow power | ow pass
filter branch in Behbahani's variabl e band- pass
filter, and you state, Each filter is described as

havi ng been designed for a particul ar inpedance and
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current COI‘lSUI‘T‘pt 1 ONn.

Do you see that?

A Sorry, this is Paragraph 767

Q Yes. Page 32 and 33 in your declaration
Exhi bit 2020.

A So coul d you read the quote again.

Q Yes.

Each filter is described as having been
designed for a particul ar inpedance and current
consunpti on.

A. Oh, yes, | see that. Thank you.

Q Ckay. You -- you quote the Tan reference,
Exhi bit 1006 to -- page 46 as describing a drain 5.4
and 56 mllianps from3.3 volts, respectively.

Do you see that?

A | do.

Q Is it correct that these two filter
branches wi Il have approxi mately 10X bi as current
applied to them-- a 10X difference in their bias
currents?

A. Yes, as reported here of 5.4 and
56 mllianps, respectively.

Q kay. So the -- let nme see if | can get
this right -- the high-power |ow pass filter wll

have an inpedance -- will have a different inpedance
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and a different bias current than the | ow power

| ow-pass filter; right?

A It wll -- 1 mean, it'll have different
i npedance | evel s throughout it, yes.

Q And if they are scaled 10X, as the
Behbahani papers suggest, the differences in
I npedances and the differences in bias currents wll
be approxi mately 10X between those two?

A Yes, roughly.

Q Ckay.

MR. HART: | amgoing to transition to a
new topic with the next |ine of questions; so why
don't we take a break now and go off the record.

(A recess was taken from 11:38 a. m back
BY MR HART:

Q Al right. Wlconme back, Dr. Larson. 1'd
like to turn, next, to Exhibit 1011, the 2003
article fromDr. Tsividis that you discuss in your
declaration. And | will be referring specifically
to the paper itself this tinme, rather than your
di scussion of it fromthe decl arati on.

So | understand you have a copy of 1011 in
front of you. Can you, please, turn to page 8 of
Exhi bit 1011.

A. Yes, |'mthere.
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Q Al right. Very good.

So on page 8, the paper introduced --
starts to introduce nmultiple different techniques.
There's a Technique 2, referred to as Dynam c
| npedances Scal i ng; Technique 3, referred to as
Dynanm ¢ Bi asing, and then on the next page, a
Technique 4, referred to as Dynam c Structure
Vari ati on.

Do you see those?

A | do, yes.

Q And are you famliar with these three
techni ques that are described in Exhibit 1011?

A Yes, | am

Q kay. Let's start with Techni que 2,
Dynam ¢ | npedances Scal i ng.

So this section begins as follows:

Consi der a system designed to handle very snall
signals in the worst case, as in Figure 4A, due to
the large UDR, the capacitance values wll be |arge,
as seen from Reference 6. However, this

wor st - case-signal situation nay not be present -- be
present continuously part of the tine. The sane
system may be called to handle large signals with
limted UDR or SNR Max. This, for exanple, can be

the case in wireless systens when the desired signa
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happens to be strong, and no bl ocker is present,

with a cite to Reference 32.

At those instances, the very | ow noi se
floor of the systemis unnecessary and can be
allowed to increase by scaling, see down, cite
Ref erence 33, resulting, for exanple, in the
situation shown in Figure 4B.

Now, to start us off, just a quick
term nology clarification, "UDR " is that "Useable
Dynam ¢ Range" in Exhibit 1011?

A. Yes, that's correct.

Q Am | correct that this introduction is
proposing a systemthat is designed with a | arge
UDR, and realizes that large UDR in part by using
| ar ge capacitance val ues?

A Well, are you referring to the paragraph
that you just quoted?

Q | am yes.

A So | -- actually, I think that this --
that particular paragraph is referring to a system
wth alimted or rather small UDR, and the reason |
say that is that he says This, for exanple, can be
the case in wireless systens when the desired signa
happens to be strong, and no strong bl ocker is

present. And so, actually, the dynam c range
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required in that situation is relatively nodest.

And, then, Professor Tsividis, you know, nentions
that you can actually raise the noise floor and --
or -- and/or |ower the capacitance, and, actually,
what that kind of does is |lowers the dynam c range,
and i nproves the power dissipation.

Q | did read a |arge portion of the paper
into the record; so maybe we'll take it in nore
bite-size pieces here.

So let's start again in the very begi nning
of this Technique 2, Consider a systemdesigned to
handl e very snmall signals in worst case, as in
Figure 4A, due to the large UDR, the capacitance
values will be large.

So this is describing a system desi gned
with a |large, useable dynamic range, and it realizes
that large UDR, at least in part, with |arge
capaci tance val ues; correct?

A Yes. So thank you.

The -- it's just, as you say here, due to
the |l arge UDR, the capacitance values will be |arge.

Q And the rest of that portion that | read
into the record is suggesting that there nmay be
I nstances in which that large UDR is not required,

and the UDR can be narrowed in part by scaling the
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capaci tance val ues down; correct?

A. In certain situations; correct, yes.

Q And that is what is being proposed here in
this begi nning portion of Technique 2; right?

A Yes, that's correct.

Q So picking up where | left off reading
this into the record, it continues, O course, the
transconduct ances or conductances of the filter wll
have to be scaled together with "C'" in order to
| eave the frequency response unchanged.

Wiy do you have to scale the
t ransconduct ances together with "C' in order to
| eave the frequency response unchanged in this
exanpl e?

A. Well, fromcircuit theory, we know that
the frequency response of the filter depends on the
ratio of GV the transconductance divided by the
capacitance, GMover C. And so if you want to -- as
I S suggested here, Change the capacitance in order
to, you know, accommobdate situations of | ower
dynam c range, you m ght want to reduce the
capaci tance, but you wouldn't want to change the
frequency response of the filter. And so you would
have to reduce the GM by an equi val ent anount to

keep the GM over C constant.
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Q Continuing on in this section, the paper
states, The reason one nmay want to do such
I npedances scal i ng becones clear from seven,
| oweri ng capacitances and transconductances all ows
one to also lower |, bias, and, thus, the total
power di ssipation can be made snall.

Do you see that?

A Yes, | do.

Q So this is proposing as we transition from
a large UDRto a smaller UDR nmaking three
adj ust nents; one, scaling down capacitance val ues,
two, scaling down transconductances, and, three,
scaling down bias current; correct?

A. In this particular case, that's correct,
yes.

Q And the result of those three scalings is
power savi ngs?

A Power -- power saved, yes.

Q Power saved.

A Uh- huh. DC power is saved.

Q |"msorry, TC power [sic]?

A Yeah, DC power is saved.

Q DC power. Under st ood.

A Yes.

Q And that's because the bias current is a
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DC current ?

A. Yes, the bias current is a DC current, and
that's what is saved when we go through all of this.
Q Ckay. The final sentence in this
par agraph states, In principle, for every three dB

reduction in UDR, the power dissipation can be cut

to hal f.
Do you see that?
A | do see that.
Q So you're giving up useabl e dynam c range,

but you're saving power in exchange; correct?

A DC power in exchange, yes; correct.

Q Is this approach of scaling a filter in
these three specific ways consistent with the
Tsividis patents?

MR, JOHANNI NGVEI ER. (bjection, if that's
a | egal concl usion.
But you can answer.

A Wll, | nmean, | think that the -- you
know, Tsividis, you know, tal ks about, you know,
scal ing i npedances and scaling bias currents in the
signal path, and so, in general, | would have to say
this is consistent -- it's witten in a rather high
level; soit's -- it's consistent, but, you know,

it"s not -- | would say it's consistent with what
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Tsividis is -- has been describing; changing

I npedance scaling, bias current scaling in the
si gnal path.
BY MR HART

Q In the next paragraph in this section
Techni que 2, the paper states, One way to achieve
t he above scenario would be to use two filters
designed with different capacitance val ues and pl ace
one or the other in service, as required, it has a
cite to Reference 34, turning the other filter off.

Do you see that?
A | -- | do see that, yeah.
Q This is a reference to the scaled filter

approach described in the Behbahani papers; correct?

A Correct, yes, that's, | believe,
Ref erence 34 is the Behbahani. Let ne just confirm
but -- yes, that's correct.

Q Do you agree that in Behbahani's approach
when the systemis switched from Behbahani's
hi gh- power | ow pass-filter branch to its | ow power
| ow- pass-filter branch, the capacitance val ues,
transconduct ances, and bias currents are all scal ed
down?

A Well, | nmean, they're two conpletely

different circuits. Now, those two conpletely
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circuits will have different capacitor val ues and

di fferent transconductance values and different DC
bias currents; so they're -- | nean, they are -- you
know, they're different, for sure, scaled, to use
your words, but they're also two conpletely
different circuits; so ... | sort of agree with

t hat provi so.

Q You woul d agree that Behbahani's approach
acconpl i shes power savings contenpl ated by
Techni que 2 described here, by scaling the sane
three vari abl es between its two separate filter
branches?

A Well, | think, actually, Behbahani's a
little different fromthat --

Q Ckay.

A --and it- -- it's part of what you say,
but also they're two conpletely different filters.
Now, they both have transconductances in them and
capacitors, but |I'mnot sure that the individual
el enents are scaled by the sane values in every
case. |In other words, | nean, the -- | think the
virtue of Behbahani's approach is that you can have
conpletely different topol ogies, conpletely
different circuit approaches because one is

hi gh- power and the other's | ow power, and so because
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they're these two conpletely different circuits,

they may not sinply be just scal ed version of each
other. They may actually have quite a few

di fferences apart there scaling. Now, I'd have to
get into the details of the circuit, but that's --
so you're partially correct, but | think that
there's also an additional elenent that is a
potenti al advantage of the Behbahani approach,
you're sw tching between two conpletely different
circuits, which can each be separately optim zed.

Q The | ast sentence in this paragraph
states, This, however, causes transients at the
out put, which nay take a long tine to die out,
especially, in the case of filters with high Q
poles, the result may be a | oss of data?

A | see that.

Q Is this describing a potential downside of
swi tching between two filter branches, |ike
Behbahani does?

A Yes, this describes a potential downside.
You're turning one conplete filter off, and anot her
conplete filter on, and they take a while to settle
down -- they take tine to settle down.

Q And what does that nean for the output of

the filter as those transients exist and are
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settling down --

A well --
Q -- practically?
A Yeah, | nean, perhaps, the best way to

think about it is that when you -- when you turn on
afilter -- a filter has been off for a long tine,
you turn it on suddenly, for exanple, you turn on
t he hi gh-power filter, and you apply a input signal
to it suddenly, the output takes a fair anmount of --
t he out put goes through what we call a transient
phase before it finally reaches its steady state and
that transient phase -- that transient tine period
will result in, you know, bit errors in the
comuni cations system and as | think Professor
Tsividis nentions here, these filters are very
selective, they're very sensitive, and so these
actual transient periods can be quite |ong.
Sol -- 1 think the sinple answer is:

It'll cause a lot of bit errors when you try to
nmeasure the signal

Q Okay. Does Exhibit 1011 identify any
ot her downsi des, other than transients, associated
wi th the Behbahani approach of sw tching between two

scaled filter branches?

A Not that I'maware of. | think I'd have
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to read the paper a little nore carefully. | nean,

I think we're sort of tal king about Techni que 2
here, in particular, and | believe that this, you
know, output transient problemis the -- is the
maj or that one that's nentioned.

Q kay. In the -- just continuing on in the
Techni que 2 discussion, there's a next section with
a subheadi ng, Avoi ding Qutput Transients.

Do you see that?

A Yes, | do.

Q Okay. There's a first paragraph titled,
Del ayed Qut put Swi t ching.

A | see that.

Q It describes an approach as -- its
approach as, To prevent the systemfrom seeing the
out put transients, one can use the approach in
Figure 11. Before the output is to be swtched,
both filters -- apol ogi es, phone call comng in --
both filters are swtched on. After the outputs of
both filters becone the sanme, the output can be
handed off to the second filter, and then the first
filter can be turned off.

Do you see that?
A | do see that, yes.

Q So in this approach, both filter branches
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are swtched in, and both are passing signals for a

period of tine; correct?

A Well, they're -- they're the inputs are
switched in, but the outputs are not -- only one
output is switched in. And both filters are -- are
turned on, if you will, froma DC perspecti ve.

Q So if we look at Figure 11, there is a --
a first point intime where Switch Filter 2 is on,
and then it |looks |like a period of tinme where both
filters are passing signals to VO, until Switch 1
is, then, filter -- or Switch Filter 1 is, then,
turned off? Do | have that right, that there wll
be a period of tine where the output is the
conbi nati on of both the Filter 1 output, and the
Filter 2 output?

A Wll, it- -- it's alittle anmbiguous in
the way the paper's witten. That, which you
suggest, is certainly possible. Another possibility
woul d be, you know, only one is connected in any
given tine, and there's a -- so, like, if you | ook
at kind of the right-hand side of Figure 11, when
you swwtch Filter 1 off, you open the swtch at the
output of Filter 1, and then close the switch at the
output of Filter 2. And so it could be, in sone

ways, either way, and the paper is kind of silent on
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this.
Q At the very least, there is a period of
time where both filters are powered on; correct?
A Yes, that's correct.
Q How -- how does this approach avoid the
transi ent issues associated w th Behbahani ?
A Well, | think the Figure 11, which is what

you're referring to here, actually has a very nice
illustration of this. You can see that both V1 and
V2 have transients associated with them but as --
as V2 turns on, these -- you know, as V2 turns on,
the output, which is VO, is isolated fromthe
transients that -- that V2 experiences, and only
after those transients have settled down, is the --
Is the V2 output available at the output, which is
V0.

Q So you allow all of the capacitors and
ot her conponents in the filter to reach a steady
state before you assign the output to that, now,
steady, state filter?

A. Yes, that's, | believe, the intention in
Figure 11; correct?

Q What is the downside of the nethod

depicted in Figure 11?

A Well, there are a couple of potential
888-893-3767 Lexitas operates in all 50 states and is licensed where required Nevada Registration #116F. LEXITAS
www.lexitaslegal.com California Firm Registration #179

IPR2024-00816
Apple EX1043 Page 81



© 0 N o o0 b~ w NP

N NN N NN R P R R R R R R R
g A W N P O © 0 N O OO A W N P O

Lawrence E. Larson, Ph.D. June 11, 2025

) . ) Page 82
downsides. | think, first, you know, you're -- you

know, you're doing this to save sone DC power,
presumably, but, actually, during this period where
they're both on, it's, |like, the worst possible case
because both filters are on. So there's a --
there's a DC power consunption di sadvant age here,
whi ch, depending on the wirel ess standard, could be
pretty substantial, you know, because they -- you
know, you wll often train these -- these thing- --
these systens on the preanble, and the preanbl e can
be rather short; so you can spend an awful | ot of
time wwth both filters on. So there's certainly a
DC power consunption issue.

And, then, | think, you know, once again,
to anyone with famliarity in the arts, you know,
you' ve got, basically, two filters; so the areas --
there's a considerable area of penalty from having
two filters, only one of which is in use at any
given tine. So that's -- that's not a transient
Issue. That's a -- kind of a area issue.

So |l think in this -- you know, this
particular solution, | think that the -- there's a
DC -- there's a DC power disadvantage, in

particul ar.

Q Ckay. | see.
888-893-3767 Lexitas operates in all 50 states and is licensed where required Nevada Registration #116F. LEXITAS
www.lexitaslegal.com California Firm Registration #179

IPR2024-00816
Apple EX1043 Page 82



© 0 N o o0 b~ w NP

N NN N NN R P R R R R R R R
g A W N P O © 0 N O OO A W N P O

Lawrence E. Larson, Ph.D. June 11, 2025

) ] ] ) Page 83
So this delay associated with Figure 11,

turning both on to transition fromFilter 1 to
Filter 2, you take a longer period of time -- if
you're -- if you're transitioning to the smaller UDR
filter, you take a longer tine to get to that

power -saving filter, but you also bunp up your power
usage in that transition period; is that right?

A Yeah. | nean, during the transition
period, | think the way to think about it is that
both filters are on. Both filters are consum ng
DC power. You really only need one to be on at any
given tinme, but because we're using the swtching
schene, both have to be on at |east for a period.

Q What is the tine period we're talking
about? And let ne break that question down.

So in a wreless systeminplenmenting the
techni ques that are described in Exhibit 1011, how
frequently woul d you expect the systemto transition
bet ween the high -- large UDR scenario and the smal
UDR scenari 0?

A Hm ... Really, really good question.

It -- it totally depends on the wreless
environnent, and -- and it can be very frequently or
very, very infrequently. And, you know, think about

a typical W-Fi, you know, chip that you have in
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your laptop or in your phone, and if you're in an

environment where there aren't a |lot of other W-Fi
peopl e around, it could be very infrequently. If
you're in a very crowded environnent with | ots of
stuff going on, it could be, you know, alnost on a
frame- by-franme basis.

So there's no sinple answer to your
question. It's very nuch context dependent.

Q The next paragraph in this section is
titled, Individual Elenment Swtching.

Do you see that?

A Yes.

Q It starts off, One can dimnish the del ay
i nvol ved above by switching individual filter
el ements, rather than the entire filters. An
exanple is shown in Figure 12.

So this approach -- well, let ne ask you
this: Does this approach in Figure 12 avoid the
transient issues identified with the Behbahan
t echni que?

A. Yes. It's a great question, and | think,
once again, the answer, it depends a little bit on
the individual circuit involved, but you would
expect it to be nmuch, nmuch better. And, you know,

the reason for that is, you know, if you | ook at
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Figure 12 as an exanple, the op-anp is on all the

tinme; so you don't have to, |ike, bring the op-anp
up and get it running and get it to settle down.
It's already up and running and everything is great.

So | woul d expect that the transient
behavior in this scenario -- | guess, we call it the
I ndi vidual elenent switching -- should be a | ot
better. As | said, it depends a little bit on the,
you know, individual circunstance, but, in general,
you woul d expect a big inprovenent.

Q So if you're keeping the sane op-anp in
the circuit and you're adjusting resistance val ues,
capaci tance values around it, you m ght expect |ess
transient error than sw tching between two
conpletely separate filter branches; is that right?

A Well, conpared to, like, two conpletely
separate filters that are turned on or off -- and
these filters have all kinds of op-anps or OTAs in
them-- so, yeah, | would expect this to be nuch
much better

Q In terns of the "delay," conparing the
delay of the Figure 12 approach to the del ay
associated with the Figure 11 approach, how -- how
much is -- does this inprove the delay penalty

| nposed by Figure 117
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A Wll, I'"'mnot sure what you nean by the

"delay penality.” |If you nean the DC power
consunption penalty that | was referring to earlier
| think it probably does. Once again, it's --
it- -- it's -- it wuld be very sort of -- you'd
have to actually do sone circuit sinmulations to
really quantify the inprovenent, but kind of,
intuitively, you can see that these anplifiers are
on all the tine, and -- so that the settling
behavior is going to be nuch, nuch better. So if
that's what you nean by the "delay," | woul d expect
it to be a lot better.

Q Vell, let ne -- |let ne cone back to what
t he expressed | anguage is.

So this sentence that | read in says, One
can dimnish the delay invol ved above by sw tching
i ndividual filter elenents, rather than the entire
filters.

What does the paper nean by "dimnish the
del ay"?

A. Well, | think that that's a -- so -- so if
you -- if you -- if you look at, |like, Figure 11,
and you | ook at V2, |ike, you can kind of see that
there's a delay -- that there's a tine period where

it takes the output of V2 to reach its final val ue.
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And so | think that that's -- 1'd have to reread the
paper again -- but | think that the delay that
Prof essor Tsividis is referring to here is the del ay
in the -- kind of that transition between, you know,
one i npedance val ue and anot her i npedance val ue.

Q So the tinme it takes that Filter 2 to
reach a steady state is the delay being referred to
her e?

A Yeah. | nean, the -- you know,

Filter 2 -- in Figure 11, Filter 2, there's a del ay,
you know, that -- before Filter 2 really gets going,
and as we said before, that raises the DC power
consunption of the overall circuit considerably.

You know, in Figure 12, that, quote/unquote, delay,
which is really a -- kind of a transient is,
presumably, nuch shorter, and I think that's what
Professor Tsividis is referring to here.

Q So there is still sonme delay involved in
the Figure 12 techni que; correct?

A Yes, there will be a little, short del ay
or transient as the circuit of Figure 12 settles to
its final value as well. It's just that it'll be
much shorter.

Q Ckay. And let's walk through that -- this
paragraph. | think -- | think this paragraph
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describes it, but | want to make sure | understand

what it -- what is being described here.

So in this paragraph that we' ve been
di scussing, the paper states, Here, when it is
acceptable to increase the noise floor, the upper
resi stor and upper capacitor are switched out of the
circuit, and the op-anp's bias can be reduced. See
al so, Dynam c Bi asing below. The system now
perfornms as in Figure 4B.

Do you see that?

A | see it. Let me just check what
Figure 4B i s saying.

(Wtness is review ng docunent.)

A. Yes, | see it. Thank you.

BY MR HART:

Q And so that's how you use the Figure 12 to
obtain a power-saving, snaller, useable dynam c
range; right?

A. Yes, as shown in Figure 4B.

Q And Figure 4B is just a visual indication

of a small, useable dynam c range; correct?
A. That's correct.
Q So to decrease the useabl e dynam c range

in Figure 12 and save power as a result, the upper

resi stor and upper capacitor are switched out of the
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circuit; so they don't pass signhal current; correct?

A That's correct.

Q And the op-anp's bias current is also
| onered as part of this process saving DC power;
correct?

A. Yes, that's what Professor Tsividis is

referring to.

Q |f the op-anp's bias current is not
| owered in this exanple -- so only the resistor and
the capacitor are switched out of the circuit -- are

t here any power savings realized?

A Par don ne.
If the -- if the -- yeah, if the DC
current is -- and the op-anp isn't changed, there

are no power savings realized.

Q kay. And --

A DC power savings realized, yeah.
Q Sur e.
So the inpedance -- dynam c i npedance

scaling and the dynam c biasing are treated as
separate concepts, but it seens |ike they're always
tet hered together.

So is it correct to say that dynamc
I npedance scaling nust be conbined with dynam c

biasing in order to realize power savings?
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MR, JOHANNI NGVEI ER: Wl |, objection to
the extent that it's calling for a | egal concl usion.

A Yeah. So you're saying dynam c inpedance
scaling and DC power always have to be realized
together in order to realize DC power savings?

BY MR HART:

Q What | just read is --

A | s that your question? [|'msorry.

Q Yeah, | think so. | say it one way; you
say it the other.

A Yeah.

Q | think we can get on the sane page, and
let nme rephrase it a little bit.

Thi s paragraph is describing taking the
upper resistor and the upper capacitor out of the
circuit, which, as | understand fromyour analysis,
changes the inpedance of the circuit. That
par agr aph says you can al so, when you do that,
decrease the op-anp's bias current to save power.

So the first step of the process is
changi ng the i npedance. The second step of the
process is changing the DC bias current.

Those are two separate techniques in
Dr. Tsividis' work; correct? One is dynamc

| npedance scaling, and the other is dynam c bi asing;
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right?

A Yeah. Both are referred to
in Professor Tsividis' patent; true.

Q And only the dynam c biasing part of the
changes -- so changing the DS -- DC bias current --
real i zes power savings; right?

MR. JOHANNI NGVEIER: So |'mgoing to
object to that as outside the scope, and calls --
calling for a I egal conclusion.

A Well, | guess, let ne provide nmaybe a -- a
sinple answer to your question: The only way to
save DC power in any circuit is to reduce the DC
current, and so these -- reducing DC current and
reduci ng DC power are inextricably related to each
other. So I think the answer to your question is,
yes, but it's -- it's kind of adding an extra step
that's not necessary.

BY MR HART:

Q |"'msorry. Wat do you nean by adding in
a step that's not necessary?

A. Well, | guess, | nean, the inpedance
variation is -- you can or cannot, you know, change
t he i npedance, but changing the DC bias current wll
al ways reduce the DC power consunption.

Q Is it fair to say that the -- changing the
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I npedance allows to you change the DC bias, thereby

real i zi ng power savings?

MR. JOHANNI NGVElI ER: Sane obj ecti ons.

A |"msorry, could you ask the question
agai n.
BY MR HART:

Q Is it fair to say that changi ng i npedances

all ows you to change the DC bias, thereby realizing
power savi ngs?

A Let's see here. The reason |I'm hesitating
a bit is that there are a variety of circunstances
here, and I'mjust trying to under- -- you know,
li ke, for exanple, if you increase the inpedance and
decrease the DC current, you save DC power
consunption. And what this allows you to do is keep
the voltage swwng in the circuit the sanme, and that
iIs a wonderful thing to do if you're in a
vol tage-limted situation

If you're in a noise-limted situation,

you mi ght not want to decrease the inpedance and
keep the DC current the same to inprove the noise
performance, and -- but |I'd have to kind of think

through all of these steps very, very carefully, but

in-- certainly, I -- I wll say in one scaling --

in one -- sorry -- interference scenario, increasing
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t he i npedance and decreasing the DC current w ||

reduce the DC power consunption, and those two, in a
vol tage-limted scenario, would be inextricably
l'i nked.

And |'m sorry, there are just so nany
different scenarios here that it's -- | don't want
to make a bl anket statenent about a particul ar
scal i ng approach w thout understanding all the
di fferent possibilities.

Q Under st ood.

Let's pick back up in this paragraph that
we were just wal king through.

So the conclusion of the sentence that |
read in previously, The system now perforns as in
4B. So we've taken the resistor out -- the upper
resistor out, we've taken the upper capacitor out,
we now have a small, useable dynam c range.

The paragraph picks back up When the
systemis needed to process, again, signals with a
| ow- noi se floor, the above two el enents shoul d be
switched in. |In order to avoid output transients,
the op-anp bias is first increased, then the upper
capacitor is swtched between output and ground; so
that its voltage becones equal to that of the | ower

capacitor, and, finally, the two capacitors are
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connected in parallel. The system now perforns as

in 4A
Do you see that?

A | do.

Q This is describing the process of
i ncreasing the useabl e dynam ¢ range to, again,
process worst-case conditions; correct?

A Yeah, this is sort of returning to the
original state.

Q Okay. The hi gher power consunption with a
| argabl e [sic] useable dynam c range; right?

A | believe so. Yeah, that's correct.

Yeah.

Q So in this --

A And | think Professor Tsividis also has a
very clever way here of reducing these transients by
the switching capacitor action that he nentions.

Q It's a -- you're effectively trying to get
t he upper capacitor to a steady state; so that when
it's switched into parallel with the | ower
capacitor, there is no transient; is that right?

A O as small as possible, yes, and this is
a very effective technique for doing that.

Q Ckay. And so the upper capacitor in this

process is not imediately switched into the circuit
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when you're making this change; right?

A | don't know what you nean by
"imedi ately."

Q Sure. So there are sequence of steps.
Let me just wal k through them

So, first, the op-anp bias is increased;

correct?
A Correct.
Q Then the upper capacitor is switched

bet ween the out put of the op-anp and ground to
equalize it with the | ower capacitor; correct?

A Correct.

Q Ckay. And, then, finally, those two
capacitors are connected in parallel, bringing the
systeminto a steady state that has the |arger
useabl e dynam c range; right?

A Correct.

Q Okay. And it is the process of bringing
t hat upper capacitor into -- as close to a steady
state as possible that avoids transients when it's
finally connected and parallel with the | ower
capacitor; right?

A It reduces them significantly, yes.

Q There is a delay associated wth going

t hrough these steps to avoid or mnimze transients;
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correct?

A Ah. Correct, and a very, very good point.

However, these -- | expect these
transients to be nmuch, nuch | ess than the previous
case, and, you know, the reason for that is the
op-anp is already on, you know, so you're just
Increasing its bias, you know, a little bit, and
that op-anp that you're switching, it's not in the
feedback | oop. So you're not, like, tweaking --
this is acircuit issue -- but it -- | would expect
it to converge nuch, much nore rapidly than in the
previ ous case.

Q The -- so this is a process of
transitioning between a lar- -- a snmall UDH [sic]
state to a | arge UDH state.

In the reverse, are you worried about
transi ents when you switch the capacitor out of
circuit?

A So you're -- | think what you're now
considering -- | just want to be clear -- is your --
let's see -- sorry -- we're going froma -- you said
when we're going froma high UDH -- UDR -- sorry --
to a | ow UDR?

Q "Il restate the question.

A. Yeabh.
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Q Try and add a little clarity here.

So the process we just described of kind
of getting that upper capacitor to a --

A Uh- huh.

Q -- close to a steady state before we
switch it in parallel with the |l ower capacitor to
avoid transients, that is the --

(Reporter adnoni shnent.)
BY MR HART:

Q So the process we just described of
getting the upper capacitor to close-to-steady state
before it is switched in parallel wth the | owner
capacity, which avoid -- largely avoids transients,
that is the process involved in transitioning
bet ween a power-saving, small, useable dynam c range

and a power-hungry, |arge, useable dynam c range;

correct?

A Yes.

Q And in the reverse, when we're going from
the | arge, useable dynamic range to a snmall, useable

dynam c range, we are taking that upper capacitor
out of the circuit; correct?

A Yes.

Q Are there transient i1ssues associated wth

taki ng the upper capacitor out of the circuit as we
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transition to that small, useable dynam c range
node?
A Yes, | think that there will be a little
bit of transient associated there as well, and, you

know, if these switches aren't current when you open
up --

(Reporter clarification.)

THE COURT REPORTER: Sorry, Dr. Larson,
sorry, Zoom cut out.

You said "if these sw tches"

A Open up, they inject charge into the input
and output of the op-anp, and that charge will cause
a voltage transient, a very short one, and then,
eventual ly, settle out.

So even when you open those sw tches and
pul |l the top capacitor out of the circuit, there
will still be a small, very brief transient, but
it's probably very, very brief because the charge

I njected by those swtches is going to be so nmuch

| ess than the charge on the capacitor. It'll be
just atiny, tiny, tiny, little transient.
BY MR HART:

Q So it's possible in that state that you
coul d have data |l oss, but it would be m ninal

conpared to the other direction?
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A And by "the other direction,” do you nean

when you switch the capacitor in?

Q Yes.

A You know, that's an interesting question,
and, once again, the Tsividis technique that's
presented here of pre-charging that top capacitor
probably makes that transient really, really snal
too. | would have to just say the detailed circuit
simul ati ons woul d be required to answer your
question: Precisely, which of the two is shorter?
They're both going to be very short.

Q So the next section in this paper is
titled, Technique 3, Dynam c Bi asing.

Do you see that on page 8?

A | do.

Q And 1'd like you to turn to page 9. In
the left colum, there's a first full paragraph that
starts, W note that dynanmic biasing is al so
encount er ed.

Do you see that?

A | do.

Q So that sentence states, W note that
dynam c biasing is also encountered in the course of
appl yi ng conpandi ng references to 27, 20, 28,

Figures 9 and -- 7 and 9, and/or dynam c i npedance
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scaling, in parentheses, Figure 12.
Do you see that sentence?

A | do.

Q So it --

A If | could just take a | ook at Figures 7
and 9 here.

Ch, yeah

Q And I'm-- I'"mnot going to get into the
details of Figures 7 and 9, just to ease your mnd a
little bit.

A Ch.

Q But | do want to note that when it
references "dynam c i npedance scaling,” it points
specifically to Figure 12; correct?

A That is correct.

Q Do you agree that Figure 12 is an exanple
of a circuit that is consistent with Technique 2's
dynami c i npedance scal i ng?

A |"msorry, could you ask that question
agai n.

Q Yes. Do you agree that Figure 12 is an
exanple of a circuit that is consistent with
Techni que 2's dynam c i npedance scal i ng?

A Yes, | think that that's sinply consistent
with the wording of this sentence that says that
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dynam c biasing is, you know -- uses conpandi ng
and/ or dynam c i npedance scaling, and refers to
Figure 12; so | think it's consistent wth that
sent ence.

Q kay. The next section is titled,
Techni que 4, Dynamic Structure Variation

Do you see that on page 9?
A | do.
Q This section is only a few sentences | ong

and starts out by noting that A fourth possibility
is to dynamically vary the very structure of the
circuit, e.g., change the architecture of a filter
dynam cal | y.

A Uh- huh. | see that.

Q It continues, A straight-forward way to
acconplish this is to use two or nore filters with
di fferent structures, and nmake sure the output

transients are avoided using the technique in

Figure 11.

A Yes, | see that.

Q Now, as we've discussed, Figure 11 is an
approach that, |i ke Behbahani, sw tches between two

filter branches; correct?
A Yeah, Behbahani's a great exanple of two

different filters being switched in and out.
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Q Wul d you agree that Technique 4 in the --

in this paper, Exhibit 1011, captures this type
approach in which the system sw tches between two
filter branches?

MR. JOHANNI NGVEI ER: Qobj ect i on.

A | think that that -- it's consistent
Wth -- it's consistent with that, yes. Yes.

BY MR, HART:

Q The paragraph continues, It nmay al so be
possible to use a single filter and vary its
structure dynam cally using techniques related to
the one's discussed. This approach has not been
i nvestigated to any extent yet.

Do you see that?

A | do.

Q What's the difference between this
proposal that has not yet been investigated and
Figure 12's approach?

A Wll, I -- 1 don't think that they're
unrel ated to each other, and, you know, perhaps, the
way to think about it is that this [ast sentence
here, It may be possible to use a single filter and
vary its structure dynam cally using techni ques
related to the ones discussed, and Figure 12 could

be, like, you know, one of the things -- you know,
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like, a part of that large -- a part of that circuit

that would have this, you know, varied structure.
So | guess Figure 12 would be an exanple, one of,
per haps, many different exanpl es of how sonet hi ng
i ke that woul d worKk.

So | guess | would say that it's --
Figure 12 is consistent with this, but it's not
meant to be -- like, that's all it is. There are
many ot her things that could be done as well.

Q Wuld -- how do you interpret the
statenment, This approach has not yet been
I nvestigated to any extent yet?

A. Wll -- 1 -- 1 think I interpreted that to
nmean, there haven't been a | ot of published papers
yet that describe this, and I just -- you know --
and, you know, in science, we sort of, you know,
rely on published papers to provide a record of
what's being investigated in the field, and | don't
think that there were any papers published at this
time in -- that -- exam ned this.

Q So Figure 12 is an exanple of Technique 2,
and Figure 12 also incorporates Technique 3. So
Techni que 2 being Dynam c | npedance Scal i ng,

Techni que 3 being Dynam c Biasing; right?

A Well, | guess, if you -- I'msorry, could
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you ask that question again. rage i

Q Sur e.

So Figure 12 is an exanple of a circuit
that captures both Techni ques 2 and Techniques 3 in
this paper; right?

A. Yes, | -- because | think
Professor Tsividis refers to Figure 12 in both of
t hose sections.

Q And is it your testinony that in
Techni que 4, dynam cally varying the structure of
the circuit, is -- is also represented by Figure 12?

A It could be.

Q Ckay.

A Sure.

Q What el se m ght that capture?

A Ch, well, I nean, you know, there are --
you know -- let ne just read this -- you know --

(Wtness is review ng docunent.)

A You know, there are many, nmany ways to
build a filter. This is an op-anp RC filter. You
could use OTAs. We've tal ked about those
extensively in capacitors, and you could, you know,
vary the bias of an OTA. You could, you know, have,
you know, little sections of -- of OTIAs that are
running in parallel and vary, you know, their val ues
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of transconductance; so, | nmean, Figure 12 is a
very -- kind of a sinple building block of a filter,
but filters have, like, so many different conponents
in themand different circuit approaches that | just
interpreted this section, Technique 4, to nean it
coul d enconpass any of those.
BY MR HART:

Q So you don't interpret Technique 4
suggesting that there is additional research to be
done that is different fromFigure 127

A. Well, | mean, | guess, | just -- | just
meant, you know, | think this -- this sentence --
you know, this approach has not been investigated
yet to any extent is nerely neant to inply that
there is a rich vein of potential research here that
has just begun, and there are many different ways
that it could go and, you know, be exam ned.

Q Okay. So just kind of a catchall
statenent: There nay be |ots nore to cone?

A Yeah, | think that, you know, there is --
there's a lot nore to do here.

Q ls --

A You know, | would -- in how | would
I nterpret that.

Q Do you consider Figure 12, switching in
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and out a resistor and a capacitor, to be -- to vary
the structure of the circuit?
A Yeah, it's an interesting question.
| would have to say it varies the --
the -- it doesn't vary the structure of the circuit,

but it varies the elenments within the structure of
the circuit. And -- and, once again, this is -- you
know, a person of ordinary skill in the art would

kind of look at this and say: OCh, this is a

| ow-pass RC -- sorry -- this is actually an
integrator -- | apologize -- this is an
I ntegrator -- op-anp-based integrator. They al

have the sanme structure, a resistor at the input and
a capacitor around the feedback | oop, and what
you' re changing is you're changing the el enents that
determ ne the performance of that integrator, the R
and the C. So, the -- you know, the structure of
it -- of the circuit doesn't change. It's the
el ement val ues that are changi ng.

MR. HART: | have one |ast section to get
t hrough that should be half an hour or less. W're
about an hour in on this one.

Do you guys want to push through for
anot her half an hour after a short break, or is

| unch called for at this point?
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THE WTNESS: |'m perfectly happy powering

t hr ough.

MR JOHANNI NGMVEI ER: Yeah, let's just take
a 10-m nute break.

(A recess was taken from12:45 p.m to
12:56 p.m)
BY MR HART:

Q Wel come back, Dr. Larson. Can | have you
turn to page 6 in the Exhibit 1011 that we've been
di scussi ng.

A Page 6.

Q Yes, please. And |I'msorry, branded
page 6, which would actually be native page 68.

A. Yes, | see it.

Q Al right. So there's a section here
titled, Avoiding Qutput Transients in the right
col umm.

Do you see that?

A Yes.

Q kay. About hal fway down that first ful
par agr aph there discussing a "dynam c gai n change, "
the article flags The possibility of a gain changing
too soon and creating an undesirable transient at

t he system out put.

And I'Il give you a second to read the
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full discussion there for context. Just |let ne know

when you're up to speed and ready for ny question.
(Wtness is review ng docunent.)
A kay. Yes, I'msort of famliar with this
secti on.
BY MR HART:
Q Very good.
So this section there, hal fway through
t hat paragraph, says, In sonme applications, this is
not a problem as these changes may occur before the
time cones to process the useful signal, for
exanpl e, during the preanble slot in certain
W rel ess protocols.
You see that?

A | do.

Q How does maki ng a dynam c change to a
circuit during a preanble solve the problem of
transi ents?

A Well, soit gets to the definition of what
a "preanble" is. And if I -- | guess, if |I could
back up for a second, you know, |ike, you have this
W reless receiver, which is sitting there in space
and it doesn't know necessarily when a signal is
going to be comng in, and when the signal cones in,

It doesn't know how big it's going to be or, you
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know, what the local interferes are or anything,

it's, essentially, blind. And so in wreless
standards, what we typically do is, we send what's
call ed a preanbl e ahead of the actual data, and the
preanble is usually a known set of bits that doesn't
actually contain any information but it allows the
system-- the receiver systemto get ready to
receive the real data. It's, essentially, a
training -- it's a set of known bits that is
transmtted over a known period of tinme, and it's
sufficiently long that if there's some uncertainty
in the acquisition of the signal by the receiver,
that there's enough tine for any uncertain to be --
any uncertainty to be resol ved.

So to answer your question, the reason
that this preanble period helps this problema
little bit is that -- well, you know, perhaps, these
transients that we've been tal king about so far are
within the period of the -- of the preanble or maybe
the transients are nuch shorter than the preanble,
and then there's enough tinme for the systemto have
settled down and still conplete the training that
happens during this preanble period.

So | think that's what's neant by this

section here.
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Q Ckay. And so if you get sone bit errors
in your reception of the preanble, it's not as
critical as if you get bit errors in the data
reception after the preanble; is that fair?

A | think that's a -- that's a fair way to
put it. | mean, there are -- there are a variety of
quality netrics, other than bit errors, but that's
a -- that's a good one. That's kind of a catchal
for all this other stuff that's going on.

Q Can | have you turn back to the '330
Pat ent .

A Yes. Ckay.

Q And specifically to Colum 12.

A ' mthere.

Q Ckay. So starting at Line 33 in
Colum 12, the '330 Patent is -- states, Since the
gai n i npedance in biasing of these bl ocks are being
dynamical ly varied, care nust be taken to not
negatively affect the signal being processed, for
exanpl e, specific enbodi nents of the present
i nvention performsone or all of these variations
during the preanble.

You see that?

A Yes, | see that.

Q Consistent with what we just saw in
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Dr. Tsividis' Exhibit 1011, would a PCSI TA
under st and maki ng dynam c¢ adj ustnents during a
preanbl e, as described here in the '330 Patent, as
beneficial because it avoids issues associated with
transi ents?
MR. JOHANNI NGVEI ER: Qbj ect i on.

A |"msorry, could you ask the question
agai n.
BY MR HART:

Q Yes.

Consistent with what we just saw in

Dr. Tsividis' paper, Exhibit 1011, would a POSI TA
under stand that maki ng dynam c adjustnents during a
preanbl e, as described here in the '330 Patent, is
beneficial because it avoids issues associated with
transi ents?

A Yeah. | nean, |I'mnot sure that | would
use the word "beneficial." |If you' re going -- maybe
another way to state it is that if you're going to
make these changes -- these dynam c variations, the
preanble is probably the best time to doit. |If you
have to do it sonme tine, that's probably the best
time to do it.

Q And the reason that's the best tine to do

it is because you may have bit errors resulting from
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transi ents when you nmake those changes; correct?

A That's one way to put it. Another way to
put it would be that the -- the preanble period is
meant to accommodate uncertainties in the receiver
performance. And one of those uncertainties would
be the transient behavior that we tal ked about
earlier. Now, whether, you know, this -- you know,
once again, it depends on specific inplenentations,
how |l ong is the preanble, and how | ong are the
transient periods, but, in general, it would be nore
beneficial to do it during the preanble than at
ot her ti nes.

Q Can | have you scroll down to Cdaim2 in
the ' 330 Patent.

A Yes, |'m here.

Q kay. Caim?2 states, The nethod of
Claim1l, wherein the signal conprises a preanble
portion and a data portion, the inpedance of a
conponent is changed while receiving the preanble
portion, and the nethod further conprises receiving
the data portion of the signal.

Do you see that?
A | do see that, yes.
Q Ckay. Is this claimgetting at that

transi ent issue, making your changes during the

(72)
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preanble to avoid any issues that mght result from

transients associated with the dynam ¢ changes?

A Possi bly, yes. You know, | think that
the, you know, as | said, | -- 1 kind of think so.
You know, the -- as | said before, you know, if
you're going to nake these changes, the preanble is
probably the -- you know, w reless standard, the
preanble's the right time to do it. So that is, |
t hi nk, consistent with what we were sayi ng before.

Q Ckay.

MR HART: Al right. | think that's all
| have for you, Dr. Larson. Thank you very nuch for
your tinme today.

THE WTNESS: Well, thank you. 1I1t's been
a pleasure. Good talking wth you.

MR. JOHANNI NGVEI ER: Al right.

THE WTNESS: Corey, do you have any --

MR. JOHANNI NGVEI ER: Oh, no. Sorry, |
have no questi ons.

THE COURT REPORTER: Dr. Larson, would you
like to read and sign your transcript?

THE W TNESS: Sure.

MR. JOHANNI NGVEI ER: W'l | read it.
That's fine.

THE WTNESS: 1'd |ike to get a copy.
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MR. JOHANNI NGVEI ER: Just nake sure we
don't have any unintentional --
THE W TNESS: Yeah, yeah
MR. JOHANNI NGVEI ER: -- but, yeah, that's
fine.
THE WTNESS: Yes, | would |ike that
opportunity, thank you.
MR. JOHANNI NGVEI ER: Oh, | nean, just
the -- the regular delivery's fine. | don't --
yeah.
(The deposition concluded at 1:08 p.m)
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CERTI FI CATE OF REPORTER

|, Kara D. Ince, a Certified Court
Reporter for the State of M ssouri, do hereby
certify that the wi tness whose testinony appears in
t he foregoing deposition was duly sworn by nme; the
testinmony of said wtness was taken by ne to the
best of ny ability and thereafter reduced to
typewiting under nmy direction; that | am neither
counsel for, related to, nor enployed by any of the
parties to the action in which this deposition was
taken, and further that | amnot a relative or
enpl oyee of any attorney or counsel enployed by the
parties thereto, nor financially or otherw se

interestedyin the oykcome of the action.

Kara D. |nce
M ssouri Suprene Court

Certified Court Reporter
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ERRATA SHEET
Wtness: Lawence E. Larson, PhD
APPLE, INC. v. THETA I P, LLC
Dat e Taken: June 11, 2025
Page #  Line #_
Shoul d read:
Reason for change:
Page #  Line #_
Shoul d read:
Reason for change:
Page #  Line #_
Shoul d read:
Reason for change:
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888-893-3767 Lexitas operates in all 50 states and is licensed where required Nevada Registration #116F. LEXITAS
www.lexitaslegal.com California Firm Registration #179

IPR2024-00816
Apple EX1043 Page 116



© o0 N oo g b~ w N P

N ONNNN R R R R R R R R R R
N W N RBP O © 0O N O 00 N~ W N B O

N
a1

Lawrence E. Larson, Ph.D. June 11, 2025

STATE OF

COUNTY OF
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)
)
)
I, Lawrence E. Larson, PhD, do hereby certify:
That | have read the foregoi ng deposition,;
That | have made such changes in form and/ or

substance to the within deposition as m ght
be necessary to render the sane true and
correct;

That havi ng made such changes thereon,

her eby subscribe ny nane to the deposition.
| declare, under penalty of perjury, that
the foregoing is true and correct.

Executed this __ day of ,

20 , at

Not ary Public

My comm ssi on expires:

Lawr ence E. Larson, PhD
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