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C O N T E N T S
THE W TNESS: LAWRENCE E. LARSON, Ph.D

EXAM NATI ON PAGE NO.

By Mr. Uhr

EXHI BI TS

6

LARSON EXHI BI T NUMBER PAGE NO.
2005 Larson Decl aration 15
2015 Decl arati on of Lawrence Larson in 19

Support of Patent Owner's
Responses

1004 European Patent Application No.
EP 999, 649 A2

1001 Patent No: 10, 129, 825 B2

1001-a '202 Patent marked in the 698 | PR

1016 Book entitled Anal og Integrated
Circuit Design

1017 Book entitled RF and M crowave
Circuit Design for Wreless
Communi cati ons

(Exhibits attached to transcript.)

21

59

71

77
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PROCEEDI NGS
Wher eupon,

VI DEOGRAPHER: Good norning. W are going
on the record at 10:03 a.m EST on March 18, 2024.
This is nedia unit one of the video recorded
deposition of Professor Lawrence Larson, Ph.D.,

t aken by counsel for the Petitioner, in the matter
of Lenovo United States Incorporated and Mtorola
Mobility, LLC, Petitioners, versus Theta |IP, LLC,
Patent Owner, filed in the U. S. Patent and Trademark
Office. Pat ent Nunmber 10, 524, 202 B2.

This deposition's location is a Zoom vi deo
conference with participants in various |ocations.
My nanme is Warren Brey, representing Veritext Legal
Solutions. |'mthe videographer. The court
reporter is Robert Jakupciak fromthe firm of
Veritext Legal Sol utions.

Counsel please introduce yourselves for
the record.

MR. UHR: This is WIlliam Uhr from Bookoff
McAndrews on behal f of Petitioners.

MR. MELWANI : This is D nesh Ml wani .
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Also fromthe |law firm of Bookoff MAndrews.

MR. AHN: This is Sangwoo Ahn, counsel for
Petitioners, at Bookoff MANdrews.

MR. MA:  Janeson Ma from Bookof f
Mc Andr ews.

MR. JOHANNI NGMVEI ER: This is Corey
Johanni ngmei er of Bunsow De Mory, for Theta IP and
the witness. And with me on the line is one of our
attorneys, Aaron Hand.

VI DEOGRAPHER: And court reporter, please

swear in the w tness.

Wher eupon,

LAVWRENCE E. LARSON, Ph.D.,
called as a witness, and having been first duly
sworn, was exam ned and testified as follows:
VI DEOGRAPHER: And you may proceed.
EXAM NATI ON BY COUNSEL FOR PETI TI ONERS
BY MR. UHR:
Q Good norning, Professor Larson.
A Good nor ni ng.
Q My nane is WIlliam Uhr, and as you may

have just heard, | represent the Petitioners,
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Mot orol a and Lenovo, in these two | PR matters.
Have you ever been deposed before?

A Yes, | have.

Q Ckay. \While you may already be famliar
with the procedures, but |I'll just run through sone
prelimnaries to make sure we are on the sanme page.

" m going to be asking you a series of
guestions today. The court reporter is going to be
t aki ng down every word each of us says. So it's
| nportant that we both speak |oudly, slowy and
clearly so that the reporter is able to hear and
under st and what we are both saying. That way we
will get a conplete and accurate record of today's
proceedi ng.

| f you wouldn't m nd, please allow ne to
conpl ete nmy questions in full before you begin your
answer. | will extend you the same courtesy and do
my best to allow you to conplete your answer before
| ask the next question.

If you and | interrupt each other, the
record will be filled with dashes, which will nake

the record very difficult to read. The reporter can
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only write one person speaking at a tinme. So it's
i nportant that we try to avoid speaking over each
ot her as much as possi bl e.

Fromtime to time counsel for patent owner
may object to ny questions. Please allow counsel to
make his objections w thout speaking over him Once
counsel has | odged his objection, you are required
to provide an answer to the pending question, unless
counsel has instructed you specifically not to
answer .

Does that all sound okay?

A Yes. That's fine.

Q Ckay. \When responding to my questions,
pl ease give a verbal response, because that's the
only type of response that the court reporter can
record. The court reporter is not permtted to
i nterpret a nod or a shake of the head and phrases
or sounds |ike uh-huh or huh-uh may be difficult to
I nterpret on the record.

|f you do not understand any of ny
questions, please feel free to ask ne to repeat or

clarify. |'mhappy to do so. And if at any tine
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you would like to take a break, just let nme know.
' m happy to accommodate that. And we under st and
that we will be breaking at |east at 11:45 to about
1: 15 today. Does that all sound fair?

A That's perfectly fair. Thank you.

Q Ckay. Would you please state your full
| egal name for the record?

A My full legal name is Lawrence Ernest
Lar son.

Q Ckay. Could you please state your
addr ess?

A My address is 97 Condon Street,
Provi dence, Rhode I sl and.

Q And are you over the age of 187

A | am over the age of 18.

Q Ckay. And do you understand that you are
testifying under oath today; correct?

A | understand that, yes.

Q Ckay. Did you take any nedi cations or
substances that would inpact your ability to testify
truthfully today?

A No, | have not taken any substances.
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Page 10

Q Ckay. |Is there anything preventing you
from answering questions truthfully today?

A No, there is nothing preventing ne from
answering truthfully today.

Q Do you recogni ze the Case Nunbers |PR
2023- 00697 and | PR 2023-00698?

A Yes, | do.

Q Do you understand that your testinony

today relates to these two | PR proceedi ngs?

A Yes. | understand that.

Q Are you currently at home?

A | am at hone, yes.

Q Are there other people at home with you?
A M. Johanni ngnmeier is sitting across from

me here. M wife Lynn is upstairs. That's all.

Q Do you have a reliable Internet connection
where you are?

A It's pretty reliable, yes. Every now and
then it will slow down once a day, and that may
happen sonme tinme today and | apologize if it does.
Ot herwise, it's very reliable.

Q No problem Thank you for letting ne
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know. And are you currently comunicating with
anyone other than ne?

A No. |'m not communicating with anyone
ot her than you at this tine.

Q Do you have any el ectronic devices with
you ot her than your |aptop?

A | have got ny cell phone here. | guess |
could turn it off if you would prefer.

Q Coul d you please turn it off?

A Yes. Sure. Just a second. There we go.
Ckay. It's turned off.
Q On your |l aptop do you have any el ectronic

messagi ng applications or browsers open?

A | actually have Chrome open right now. |
will shut it. And | have Internet Explorer open and
Il will shut that as well.

Q Thank you.

A They are both shut now.

Q Thank you. | would ask that you keep them
closed while we are on the record and |I'm aski ng you
questi ons.

A Il will. | will keep them both cl osed.
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Q Thank you. Do you have any docunments open
on your conputer?

A No. Not at this tinme.

Q Ckay. Can you affirmthat you will not
communi cate with anyone electronically or otherw se
while you are providing testinmny on the record?

A Yes. | will not comrunicate with anyone
by any neans while we are on the record.

Q Did you bring any documents or notes with
you in physical fornf

A Well, | have three docunents here by ny
side today that M. Johanni ngmei er provided for ne.
But | have no notes of any Kkind.

Q Ckay. \What are those docunments that you
have?

A Yes. So the first one is ny declaration
on these two IPR matters, and that's dated January
29th. And | have two U. S. Patents, the so-called
' 825 patent and the so-called '202 patent. And
t hose are the three docunents that | have right
here.

Q Ckay. Are there any annotations on those
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Page 13
1 docunment s?
2 A No. Those docunents are all conpletely
3 cl ean of any marki ngs or annotations.
4 Q Ckay. Dr. Larson, did you prepare for
5 this deposition?
6 A Yes, | prepared for this deposition.
7 Q How di d you prepare?
8 A Well, | reviewed ny decl aration,
9 reviewed the patents, | reviewed sone of the prior
10 artwork, and, you know, various other docunents
11 related to the case.
12 Q Did you review the petitions?
13 A Those woul d have been |ike the -- |
14 believe | did review the petitions, yes. Maybe you
15 woul d have to show nme the docunent or perhaps M.
16 Johanni ngnmei er could show it to nme and | could
17 verify that. But | think |I reviewed the petitions,
18 yes.
19 Q Ckay. Did you review the decl arations
20 t hat were submtted by Dr. Baker?
21 A | was presented with them and | revi ewed
22 t hose declarations briefly, yes.

Veritext Lega Solutions
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Page 14
1 Q And you said that M. Johanni ngnei er
2 hel ped you prepare for this deposition?
3 A Yeah. He did help me prepare for this
4 deposi tion.
5 Q Di d anyone el se help you?
6 A No. No one else helped me with this
7 deposi tion.
8 Q Did you have neetings with M.
9 Johanni ngnei er to prepare?
10 A Do you nmean to prepare for this
11 deposition?
12 Q Yes.
13 A Yeah. M. Johanningneier traveled to
14 Provi dence yesterday and we spent yesterday
15 di scussing this deposition. So yes, we net as part
16 of nmy preparation.
17 Q Roughly how nmuch time would you say you
18 spent preparing for today's deposition?
19 A Do you mean in total how nmuch time did |
20 spend?
21 Q Yes.
22 A | would say 30 to 40 hours in total to

Veritext Lega Solutions
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prepar e.
Q | ' m going to go ahead and introduce an
exhibit and I'm hoping that it will be available to

you within the Zoom neeti ng.
(Larson Exhibit Number 2005
was mar ked for identification.)
BY MR. UHR:

Q Did a file pop up for you?

A No. [|I'msorry. It has not popped up for
me. |f you are trying to do a screen share, |'m not
seeing it.

Q No. I'mnot trying to do a screen share.

l'"mtrying to share the document with you through

the Veritext --

A Ah.
Q -- portal.
A If | have shut my browsers, that may not

be possible. Just a thought.

MR. JOHANNI NGMEI ER: You -- sonetines it
works with dropping PDFs into the chat. Let ne see
ifo--

MR. UHR: Counsel, do you mnd if we went

Veritext Lega Solutions
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off the record quickly to get this exhibit situation
sorted?
MR. JOHANNI NGMVEI ER: Yeah. Let's do that.
We don't need to record ourselves tal king about it.
That's right.
MR. UHR: Thank you.
VI DEOGRAPHER: We are now off the record
at 10:18 a. m
(Recessed at 10:18 a.m)
(Reconvened at 10:23 a.m)
VI DEOGRAPHER: We are now back on the
record at 10:23 a.m You nmay proceed.
BY MR. UHR
Q Ckay. Dr. Larson, | asked you to reopen
your browser to open the Veritext portal; correct?
A Yes. That is correct.
Q And now you are able to see Exhibit 2005?
A |'mable to see it on the Veritext portal
and | also have a paper copy here.
Q Thank you for opening the portal. |Is this
a copy of the declaration you submtted with the

patent owner's prelimnary responses?

Veritext Lega Solutions
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A Yes. This is the docunment fromthe
prelimnary responses that was submtted | ast
summer, sumer of 2023.

Q And in the version that | have posted to
the portal it is Exhibit 2005, and then it indicates
that it is in the proceeding |IPR 2023-00698. Did
you submt the sanme declaration in substance in the
697 | PR?

A Hol d on one second. And the reason that
| -- so you are referring to the 698 and you say
t hat because at the bottomright this particular
decl aration is | abel ed | PR2023-00698, and yes, there
is a simlar one that is | PR2023-00697 that was al so
subm tted, yes.

Q When you say simlar, was the text of the
docunent the sanme except for that stanp in the
bottom right corner?

A You know, | would have to review the
docunments. | think they are very, very
substantially simlar. MWhether they are exactly the
same, | would have to review both docunents to

revi ew t hat.
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Q Ckay. Could you |look at the first page of
this docunent? It says underneath Theta IP, LLC,
Patent Owner, it says three cases, 694, 697 and 698.

Do you see that?

A This is on page one.
Q The cover page. Yes.
A The cover page. Yes. Yes. | see that.

It says 694, 697, 698.

Q Ckay. Does that indicate to you that this
document was submtted in all three of those cases?

A Yes, it does. And then there are patents
associ ated with each of those bel ow, the '330, '825
and ' 202.

Q Have you di scovered anything in this
decl aration that you believe may need to be
corrected or clarified?

A Well, you know, once again | would have to
review it. | haven't reviewed this docunent really
in detail since it was submtted. And so | think if
t here has been anything that | would want to change,
| would want to take a look at it. But nothing

comes to ny mnd at this tine.
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Q Ckay. And do you believe that this
decl aration you submtted is still conplete and
accurate?

A As far as | know, yes. Once again | would
probably want to review it in detail, but as far as
| can renmenber it's still conplete and accurate.

Q | " m going to introduce anot her docunent
into the Veritext portal.

(Larson Exhibit Nunber 2015
was marked for identification.)
BY MR. UHR:
Q Pl ease | et me know when that becones

avai l able to you.

A Yes. |'mnot seeing it on the screen yet.
Let me -- there we go. Now, this one is Exhibit
2015. Is that correct?

Q That's correct. This is previously marked

as Exhibit 2015 and this docunent again has the
i dentifier at the bottom for the 698 | PR

A Ckay. Let nme open this. Yes. The cover
page says 697 and 698. ' m sorry. It says 698 at

t he bottom Thank you.

Veritext Lega Solutions
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1 Q And is this a copy of the declaration you
2 submtted with patent owner's responses?
3 A | believe that this is also a declaration
4 that | submtted with the patent owner's responses,
5 yes. Let nme just check the signature at the final
6 line. Yes. This was from January of this year.
7 Q That is your signature on page 327
8 A That's ny signature on page 32, yes.
9 Q And is it your recollection that you
10 subm tted the sanme declaration in both the 697 and
11 698 | PRs?
12 A Yeah. M recollection is that this was
13 subm tted for both the 697 and the 698 | PRs.
14 Q Whil e preparing for this deposition did
15 you di scover anything in this declaration that you
16 beli eved may need to be corrected or clarified?
17 A No. | have no corrections or
18 clarifications that I would Iike to put forward at
19 this tine.
20 Q And sitting here today do you stil
21 believe that this entire declaration is conplete and
22 accurate?

20 0of 190

Veritext Lega Solutions
215-241-1000 ~ 610-434-8588 ~ 302-571-0510 ~ 202-803-8830




Page 21

A Yes. Sitting here today | still believe
it is conplete and accurate.

Q So for our mutual orientation | may refer
to your declaration again today during the
deposition. And when | say your declaration, |I'm
going to be referring to this document, Exhibit
2015. If | refer back to your earlier declaration,

| will specifically call that your prelimnary

© 00 ~N oo 0o b~ w NP

response decl aration or Exhibit 2005. 1Is that okay?

=
o

A Yes. That's fine.

=
=

MR. UHR: |'m going to introduce another

=
N

exhibit. This was previously marked as Exhibit

=
w

1004.

H
N

(Larson Exhi bit Nunmber 1004

=
(62}

was marked for identification.)

=
(o))

A Ckay. | don't see it on my screen yet,

o
~l

but M. Johanni ngnei er gave nme a paper copy. But |

=
(o0]

will bring it up on ny screen as well.

=
O

Q We can give it a second. Just |let ne know

N
o

when it beconmes avail able for you.

N
=

A Yeah. Someti nes the screen has to

N
N

refresh. So, yes, | see it here and | see

Veritext Lega Solutions

215-241-1000 ~ 610-434-8588 ~ 302-571-0510 ~ 202-803-8830
21 of 190



© 00 ~N oo 0o b~ w NP

N NN R R R R R R R R R R
N B O © 00 N OO0 O B W N +— O

Page 22

exhibit -- the screen -- the wheel is spinning, but
| do see Exhibit 1004 on ny screen.

Q Great. And this is a copy of EP 0999, 649
A2, and | may refer to this as the Rauhal a reference
for short. Do you recognize this docunent?

A Yes. | do recognize it. | have reviewed

Q Can you pl ease | ook at paragraph 13 of
t hi s docunent ?

A So, and just to the clarify, the
par agraphs are nunmbered with bold numbers kind of at
t he begi nning of the paragraph, so | see 0013 and it

starts, "Figure 2 shows a", et cetera.

Q Yes. That's correct.
A | see it.
Q So that first sentence says: "Figure 2

shows a simlar signal path structure as Figure 1."
Do you see that?

A Yes. | see that.

Q Ckay. So the Rauhal a reference describes
a signal path; correct?

A Yes. Well, that sentence describes a

Veritext Lega Solutions
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signal path, yes.

Q Ckay. And that sentence refers to Figure
27

A Yes. Let nme just take a | ook at Figure 2
qui ckly just to confirmthis. But -- yes. Figure 2
descri bes a signal path as described in that first
sent ence.

Q Still looking at Figure 2 then, do you see
toward the left that there is a conponent | abel ed

with the letters ANT?

A Yes. | see an ANT there on the left in
Fi gure 2.

Q The conmponent | abel ed ANT is an antenna,
correct?

A | believe that's correct, yes.

Q And based on the specification and this

reference, that antenna would receive an RF signal;
correct?
MR. JOHANNI NGMVEI ER: Obj ection. Scope.
A Yes. Based on ny understandi ng, that
antenna woul d receive an RF signal.

Q Ckay. Do you see the line running
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parallel to the bottom of the page fromthe antenna
component through F1, Al, F2, A2, and then through
to the block | abeled DET? Do you see that |ine?

A | have to confess I'ma little confused by
what you have just described. Could you say that
again or maybe try to be a little nore descriptive
i n your, in which line you are referring to?

Q Sur e. So do you see that the antenna
connects to the block | abeled F1?

A Yes. | see that connection.

Q Ckay. And then do you see that F1

connects to Al?

A | believe that F1 connects to Al through
t hat horizontal |ine that goes between F1 and Al.
If that's what you are referring to, yes, | see it.

Q So there's a horizontal |ine between F1
and A1?

A | see that.

Q Simlarly, there is a horizontal |ine

bet ween Al and F2; right?
A Correct. Bet ween Al and F2.

Q And is there a simlar |ine between F2 and

Veritext Lega Solutions
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1 A2?

2 A
3 yes.

4 Q
5 A2 and ML?
6 A
7 and ML.
8 Q
9 A
10 and A3
11 Q
12 A
13 and F3.
14 Q
15 M2 ?

16 A
17 Q
18 A
19 Q
20 A
21 Q
22 that's a s

Page 25

There is a simlar |ine between F2 and A2,
Ckay. And is there a simlar line between
Yes. There is a simlar line between A2
s there a simlar line between ML and A3?
Yes. There is a simlar line between M
s there a simlar Iine between A3 and F3?
Yes. There is a simlar |line between A3
And is there a simlar |line between F3 and
Yes.

Simlar line between M2 and F47?

Yes. Between M2 and F4.

And a simlar line between F4 and DET?
Yes. Correct.

Ckay. Now t hat coll ection of |ines,

i gnal path; correct?

215-
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MR. JOHANNI NGMVEI ER: Obj ection. Scope.

A | would say yes, the signal goes fromthe
antenna through that chain that you just led ne
t hrough to the, to the final block which is | abeled
DET.

Q And do you see that there are rectangul ar
bl ocks, there are four of them |abeled with F and
with a nunmeral next to it?

A Yes. | see those bl ocks.

Q And those are intended to represent
filters:; correct?

MR. JOHANNI NGMEI ER:  Obj ection. Scope.

A Yeah. | believe those are nmeant to
represent filters in the signal chain.

Q Do you see the triangles marked Al, A2 and
A37?

A Yes. | see the Al, A2 and A3 triangl es.

Q Those triangles are intended to represent
anplifiers in the signal path; correct?

MR. JOHANNI NGMEI ER:  Obj ection. Scope.

A Yes. | believe those are intended to

represent anplifiers.
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Q And the circles with the Xs through them
| abel ed ML and M2, do you see those?

A Yes, | see those circles.

Q And those circles are intended to
represent m xers within the signal path; correct?

MR. JOHANNI NGMEI ER:  Obj ection. Scope.

A Yes. Those, ML and M2 are m xers in the
si gnal path.

Q Rauhal a teaches adjusting bias currents of
amplifiers and m xers; correct?

MR. JOHANNI NGMVEI ER: Obj ection. Scope.

A Well, it -- Rauhal a teaches adjusting the
DC bias of anplifiers and m xers.

Q Coul d you pl ease | ook at paragraph 13
agai n of the sanme docunent?

A Yes.

Q And do you see that second sentence
beginning with "unit 21"7?

A So paragraph 13, the second sentence, yes;
"unit 21 includes the linear units, or anplifiers
Al, A2 and A3," et cetera. | see it, yes.

Q Ckay. And Rauhala is referring there to
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the anplifiers and m xers in Figure 2 as |inear
units; right?

A Ri ght. That sentence says unit 21
i ncl udes the linear units of those anplifiers and
m xers. Yes.

Q Woul d you pl ease scroll down to paragraph

21 of the sane docunment?

A 21. Yes. I'mthere. The paragraph 21,
and paragraph 21 starts with: "Figure 6 shows an
exanple of," et cetera.

Q Ckay. So you see the first sentence says:

"Figure 6 shows an exanple of a linear unit's supply
current control"; correct?
A Yes. That's the first sentence.

Q Ckay. And do you see in the second

sentence where it says that linear unit 61 is an
amplifier?
A | see that second sentence, yes.

Q And Al, A2 and A3 of the signal path from
Figure 2 are all anplifiers; correct?
MR. JOHANNI NGMVEI ER: Obj ection. Scope.

A Yes. |I'll rely on ny nmenory of Figure 2,
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but | believe that's correct, yes.

Q Woul d you agree that the linear units
being referred to in paragraph 21 is an exanpl e of
one of the anplifiers in Figure 27

MR. JOHANNI NGMEI ER:  Obj ection. Scope.

A So let nme just read the sentence again.

We are tal king about the second sentence in Figure
21; is that correct?

Q Yes.

A So let me just read it again and then [|'1]
answer your question.

Yes. | believe these refer, the author is
referring to the anplifiers in that case.

Q Could you turn to Figure 6 of the sanme

docunent ?
A Yes. | see it here.
Q Do you see that there is a -- there are

two portions here shown with dotted |ines; one of
themis | abeled 61 and one is | abeled 627
A Yes. | see that. 61 and 62 in Figure 6.
Q And the portion | abeled 61 is the |inear

unit that we were just discussing; right?
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A Well, that's the anmplifier, which is |
guess the linear unit from Figure 2.

Q Do you see the line extending downwardly
fromthat box | abeled 61 and it's got the | abel |

next to it?

A Yes. | see that line connecting 61 and 62
and that line goes into the collector of transistor
Q2.

Q What i s your understandi ng of what that |
I ndi cat es?

A Yeah. My understanding of that | is that
it is the DC bias current of the differenti al
amplifier.

Q When the differential amplifier 61 is
actively amplifying a signal, you would expect | to
be a non-zero val ue; correct?

A Well, yes. Every tinme an anplifier -- if
an anplifier is going to be anplifying a signal,
there has to be some DC current supplied to it to
provide the energy for anplification.

Q Soif I were zero, differential amplifier

61 would not amplify the signal; correct?
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MR. JOHANNI NGMVEI ER: Obj ection. Scope.
A So if the DC bias current | were zero, the
differential anplifier would have no gain. Correct.
Q And what is your understandi ng of what
this portion of Figure 6 | abeled 62 is?

A Well, 62 is a circuit that provides a
vari able DC bias to differential anplifier 61, and
that DC bias is controlled by the switches at the

top of the circuit, which | guess are | abel ed Ka and

Kb here.
Q If you renpoved the entirety of the
circuits in 62, the value of | on the right side

woul d be zero; correct?

A Well, I'"'ma little confused by your
guestion and if I m ght ask, do you mean that, that
the circuit 62 is removed and that |ine that

connects the differential anplifier to 62 is sinply
not connected to anything? |Is that what, your
question? I'mtrying to understand your question.
Q That's nmy questi on.
A Right. So if you renpved 62 and the |ine

t he between 61 and 62 were just unconnected to
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anything, then there would be no DC current going
t hrough the differential anplifier and there would

be no gain.

Q Do you see to the left of the box | abel ed
61 there are two lines and it says "in" next to
t hose two |ines?

A Yes. | see two lines on the |eft-hand

side of 61 | abeled "in".

Q And what does the "in" identify?

A Well, presumably the "in" identifies the
fact that these two |ines represent the input of,
t he signal input of the differential anplifier.

Q And do you see to the right of 61 where

there are two simlar lines and next to it it says
the word "out"?
A Yes. | see two simlar lines on the

ri ght-hand side of 61 |abeled "out".

Q And what does the "out" identify?

A Presumably the "out" identifies the output
signals of the differential anplifier.
Q And they may not be shown here, but you

woul d expect that there are el ectronic conponents
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between the in and the out; correct?

A Yes. | think ny interpretation of the,
this box | abeled 61 is that there are electronic
conmponents in there that performthe function of a
differential anplification.

Q And what type of signal would you expect
woul d be received at the in side of 617?

A Once again |'mnot quite sure what you
mean by the in side of 61.

Q | was referring to the left side where it
i ncl udes the word "in".

A Right. So, well, | guess the types of
signals would be the signals that had been received
by the antenna and then passed down the signal
chain, and those signals, you know, would be varying
frequencies and | evel s.

Q You said that those signals would have
varying frequencies and | evels. Wat do you nmean by
| evel s?

A Well, by levels | guess | nmean |ike
voltage |l evels. Voltage |levels at the anplitude of

t he voltage as a function of tine.
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1 Q As the frequency of a signal going into
2 the in side of the differential anplifier changes,
3 woul d that cause the value of | to change?
4 A As the frequency of the input signals
5 going into the in changes, would |I change? And |
6 will assunme by | you nmean that DC current that is
7 bei ng supplied by Q@ in elenment 62. It would not --
8 | would not normally change as the frequency of the
9 | nputs change.
10 Q Woul d you clarify what you nean when you
11 said would not normally change? Are there sonme
12 i nstances where it would change?
13 MR. JOHANNI NGMEI ER:  Obj ection. Scope.
14 A Yeah, | can't think of any when it woul d,
15 no.
16 Q |s there a reason that you said normally
17 it would not change?
18 A The only -- you'll have to renmenmber that
19 |''m a professor and, you know, generally speaking as
20 circuits operate at higher frequencies, nore DC
21 current is required. But that's, you know, not
22 really relevant to this particular class of circuits
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that we are tal king about. So there is no reason
that | said normally in this case.

Q And why do you say that it's not rel evant
to this particular reference?

A Yeah. Because the changes in currents
t hat you m ght encounters, changes in DC bias
currents that you m ght encounter would be over the
range of frequency variation of many orders of
magni t ude. For exanple, fromten kilohertz to 10
gi gahertz. And that particular range of frequencies
I's not something that's encountered in wireless
communi cati ons.,

Q | believe you also said that the signals
received at the in side of the differential
anplifier would have varying anplitudes. Am |
remenbering that correctly?

A The signals received at the input of the
differential anplifier could have varying
ampl i tudes, yes.

Q I f the anplitude of that signal were to
change, would that cause the value of | at the

bottom of 61 to change?
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MR. JOHANNI NGMVEI ER: Obj ection. Scope.
A Yeah. If the, if the anplitude of the

i nput signals varied, the anplitude and vol tage of

t he input signals varied, | would not change.
Q | woul d not change?
A | woul d not change.

Q Woul d you please turn to paragraph 23 of

t he sane docunent ?

A Yes. | see it on the screen here. |t
starts at -- paragraph 23 starts with, "Figure 7
shows anot her exanple of," et cetera.

Q Ckay. So that first sentence says:

"Figure 7 shows anot her exanple of controlling a

| i near unit's supply current.” And do you see that?
A | see that, yes.
Q Okay. And then the second sentence says:

“Linear unit 71 is an analog nultiplier used as a

m xer." Do you see that?
A | see that, yes. Used as a m xer.
Q And with reference to Figure 2, we

di scussed just a bit ago that the conponents | abel ed

ML and M2 are m xers; right?
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A Yes. ML and M2 are m xers in Figure 2.

Q So woul d you agree that the linear unit 71
that's being referred to in paragraph 23 and appears
in Figure 7, could that be one of the m xers ML or
M2 in Figure 27

A So Figure 7, the circuit in Figure 7 could
be used as one of the m xers ML or M2 in Figure 2.
And |''m now | ooking at Figure 7.

Q Ckay. Thank you. That's where | was
goi ng next. Do you see that there are two portions
shown by dotted |lines | abeled 71 and 72
respectively?

A Yes. |In Figure 7 1 see 71 and 72.

Q What is the function of the m xer 717?

A The m xer 71 performs a frequency
translation translating a signal at a certain
frequency to a signal at a different frequency.

Q Why is that useful in this type of
circuit?

A M xers are useful because we communi cate
w relessly at frequencies that are nuch, nuch, nuch

hi gher than humans can process, and so we
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communi cate at these very, very high frequencies and
then we have to translate the information to a | ower
frequency where humans or our machi nes can process
them And so this process of frequency conversions
s used in wreless devices.

Q Do you see the two lines connecting 71 and
72 and they have the notation | over 2 next to thent

A Yes. | see the two lines. One is on the
| eft and the other is on the right.

Q What does that | over 2 indicate?

A | over 2 indicates a DC bias current
supplied by transistors QL and Q2.

Q But when the m xer 71 is functioning, both
of those | over 2 would have non-zero magnitudes;
correct?

A Yes. When the m xer is functioning, those

two lines |abeled I over 2 would be carrying DC

current.
Q And if -- well, I'll refer to the two
I nstances of | over 2 collectively as just |I. If |

I's zero, you would expect that m xer 71 would not

operate; correct?
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A If | were zero, m xer 71 would not
oper at e.

Q And what is the portion of this figure
| abel ed 727

A 72 is the DC bias circuit for the m xer.
It provides the DC current required for the m xer to
operate correctly.

Q If you renpve the circuitry shown in 72,
woul d be zero; correct?

A | f you renove the circuit 72 and you | eft
the lines connecting 71 and 72 open, then the m xer
woul d not function correctly and the DC current
woul d be zero.

Q Do you see to the left of the figure the
word "signal"?

A | see the word "signal” to the left of the
figure, yes.

Q And is that word, does it appear to be
associ ated with two |ines?

A Yes. | believe that the word "signal" is
associated with two |ines.

Q What does "signal" identify there?
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A Presumably "signal" is the, you know, the
signal received by the antenna travels down the
signal chain and when it reaches the m xer, which is
one of the MLs or M2s in Figure 2, that's the signal
that is referred to here.

Q |s there a reason that you used the word
"“presumabl y"?

A It's just a termof art nmeaning that's
normal Iy how things are shown in diagranms |ike this.

Q So as an expert in the field, you would
understand that signal to represent what you just
descri bed; correct?

A Yes. Correct. Yeah. This signal
represents the signal path, the signal that
encounters m xer ML or M2 in Figure 2.

Q And do you see to the right of 72 where it
says "m xer out"?

A | believe you nean to the right of 71. 1Is
that correct?

Q That's correct. Thank you.

A Yes. | see to the right of 71 it says

"m xer out."
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Q And what does "m xer out" identify there?

A So "m xer out" sinply represents the
out put signal of the m xer.

Q And what kind of output signal would exit
t he m xer?

A Well, the kind of signal that would out put
the m xer would be a voltage signal.

Q And there are electrical conponents
bet ween the signal on the left and the m xer out on
the right; correct?

A Well, between the signal and, the signal
on the left and the m xer on the right, let ne say
the signal, the mddle |left and the m xer out on the
top right, there are four transistors that are
connected to local oscillator out transistors.

Q Are there any other transistors in 717

A There are two other transistors that are
connected to the signal input.

Q Those two ot her transistors that are
connected to the signal, would you understand those
to forma mrror?

A So the two transistors that are connected
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to the signal, their bases are connected to the
si gnal . | would not characterize those as a mrror,
no.

Q Why not ?

A Well, the term"mrror"” typically refers
to two transistors who have the sanme current, and
under -- and not only do they have the sanme current,
but one current forces, one transistor forces the
ot her transistor to have the same current as the
first transistor.

In this case these two transistors have
t he same current but that forcing -- sorry. Let ne
clarify. They have the same DC current, but one
transistor is not forcing the other to have the sanme
current. And then the other thing is that under
signal operation they will have different currents.
So the two transistors connected to signal, | would
not call themmrrors. And | should say whose bases
are connected to the signal.

Q And the signal received on the |eft-hand
side at the signal portion of 71 would have a

frequency and an anplitude; correct?
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A Yes. It will have a frequency and a
vol tage anplitude. And it could have many
frequencies as well.

Q And in normal operation would the
frequency change over tinme?

A It could, yes. Yes. It could change over
time.

Q Why do you say that it coul d?

A Well, well, once again sone wreless
systens have fixed frequencies and, therefore, if
the frequencies are fixed, the frequency won't
change. O her wireless systens the frequencies do
change and you'll change the frequency then. So
this is a systemspecific set of conditions.

Q And what is your understanding of the type
of systemthat this m xer would be used in based on
t he di scl osure of Rauhala of this reference?

MR. JOHANNI NGMEI ER:  Obj ection. Scope.

A Well, | would probably want to read -- |
have it in front of me here and, you know, | would
I magi ne that the frequencies would potentially

change with the Rauhala circuit as descri bed.
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Q Coul d you | ook at paragraph one of the
same docunent ?

A Yes. | have it right here in front of ne.
| have got Figure 7 and | have got paragraph one at
the same tine. So | have paragraph one in front of
me.

Q Thank you for bearing with me. | know
that |'m noving around. But | will do ny best to
try to not have you answer questions about two
portions at one tinme. But |ooking at paragraph one,
second sentence, it says: "The i nvention can be
advant ageously applied in the reception circuits of
nobi |l e stations.”

What does that indicate to you?

A Yes. | see that paragraph and | see the
sentence. And that to nme indicates a radio receiver
t hat woul d have to tune over a w de range of
frequencies as it, as the receiver itself noves
t hroughout the nobile environnent.

Q So com ng back to Figure 7, would you
expect that the signal encountered by m xer 71, the

frequency of that signal would change over tine?
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A Yes. In the context of this disclosure, |
woul d expect that it would vary over tine.
Q And woul d a change in the frequency i npact
t he magni tude of | here?
A Changi ng the frequency at the input of the
signal input would not change |
Q Ckay. And would you expect that the
vol tage anplitude of that signal input would change
over time?
A | woul d expect the voltage anplitude would
change over time at the signal input, yes.
Q If the voltage anplitude changes over
time, would that inpact the magnitude of [|?
A Changi ng the voltage anplitude over tinme
woul d not affect I.
MR. JOHANNI NGMEI ER:  Counsel, when you get
a chance, can we get a five-mnute bio break?
MR. UHR: Yeah. | have got just a couple
gquestions here.
MR. JOHANNI NGMEI ER: That's fi ne.
BY MR. UHR:

Q Ckay. Dr. Larson, is it your viewthat
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the clainms of the '825 patent and the '202 patent
that are at issue here do not read on using a
control circuit to adjust a bias current for an
anmplifier?
MR. JOHANNI NGMEI ER:  Obj ection. Scope.
Form
A So could you repeat your question? |'m
sorry.
Q Yes. O course. |Is it your understanding
that the clainms of the '825 patent and the ' 202
patent that are at issue here do not read on using a
control circuit to adjust a bias current for an
amplifier?
MR. JOHANNI NGMEI ER:  Sanme obj ecti on.
A Yeah, and you used this term"the cl ains
read", and that has a, perhaps a legal. Do you just
mean do the clains state this or inply this? Could

you maybe clarify what you nean by that word "read"

a bit?

Q Do the clainm cover, substitute cover for
read?

A So --
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MR. JOHANNI NGVEI ER: Obj ecti on.
A Yeah. So the claims in the '825 and the
202 cover or describe changing bias currents in
response to signal and interference conditions.
Q Do they cover changing bias currents using
a control circuit?
MR. JOHANNI NGMEI ER: Obj ection. Form
A Well, | guess | would like to review the
clainms that you are tal king about, in particular, in
the use of the word control circuit in particular.
The ' 825 and ' 202 patents describe controlling bias
currents in response to signals and interference and
t hose would be controlled using a circuit of sone
ki nd.
MR. UHR: COkay. Counsel, we can take a
five-m nute break.
MR. JOHANNI NGMEI ER: Yeah. A short break.
THE W TNESS: Thank you. Yes.
VI DEOGRAPHER: We are now off the record
at 11:18 a. m
(Recessed at 11:18 a.m)

(Reconvened at 11:25 a.m)
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VI DEOGRAPHER: We are now back on the
record at 11:25 a.m You nmay proceed.
BY MR. UHR
Q Could we turn to your declaration, Exhibit
20157
A Yes. And | will bring it up on ny screen.
| have it.

Q Can you please turn to paragraph 54?

A | have it here. Yes.
Q Do you see the third sentence of that
paragraph? It says: "lnpedance is often synbolized

with Z," and then you provide a fornmula for Z?

A Yes. | see that sentence.

Q In that fornmula for Z, R represents
resi stance; correct?

A Yes. R is resistance in that fornmula.

Q A resistor in a circuit would have a
resi stance; right?

A A resistor in a circuit would have a
resi stance, yes.

Q Thank you for indulging nme there. Are

t here other conponents of a circuit that would have
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a resistance?

A Well, in an inpedance there are sone other
circuits that could have resistance within them and
an exanple of that m ght be an antenna. An antenna
will have a resistive, resistance conponent of its
| npedance as well as a reactive conponent.

Q Are there other types of conponents that
woul d have a resistive conmponent other than
| npedance?

A Anot her exanple of a circuit that m ght
have a resistive conponent to its inpedance woul d be
a di ode.

Q But in the fornula for Z, X sub L
represents inductive reactance; correct?

A Yes. X sub L is inductive reactance.

Q And there would be an inductor in a
circuit that would have an inductive reactance,
right?

A An inductor would have inductive
reactance, correct.

Q Are there other kinds of conponents of a

circuit that would have an i nductive reactance?
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A Well, | nmentioned antennas earlier and an
antenna can have an inductive reactance conponent to
it.

Q You nean it can have. When would it have
an inductive reactive conponent ?

A Wel |, antennas are designed -- you are
aski ng a question that depends on the physical
design. The answer depends on the physical design
of the antenna. And all | really nmeant by ny answer
was that the, an antenna has a real conponent to its
reactance, which you called resistance, and then it
has i magi nary conmponent to its reactance, and if
t hat i magi nary conponent is positive, it's called
I nductive reactance. |If it's negative, it's called
capacitive reactance. And whether a particul ar
antenna is inductive or capacitive will depend on
Its physical design and there is no general answer
to that question.

Q So an antenna may have an inductive
reactance and it also may not have an inductive
react ance?

A Yes. That is true. It may or may not
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have an inductive reactance.

Q What is inductive reactance?

A Well, as | answered previously, an
i nductance is an AC or small signal quantity that
represents the, you know, push-back agai nst current
flow or the ratio of the voltage to the current in
the circuit, and that quantity, the reactance, is a
conpl ex quantity.

It has both real and imaginary
mat hemat i cal conponents. And those mat hemati cal
conponents -- sorry -- those, the real conponent is
called the resistance of the inpedance and the
i magi nary conponent is called the reactance.

And if that imaginary quantity is
positive, we call it inductive. And the reason that
we do that is that an inductor, when you neasure its
reactance, it's purely positive imginary. So we
associ ation that positive value of the imginary
conponent with an inductor, hence we call it
I nduct or .

And then conversely a capacitance has a

negative i magi nary, purely negative inmaginary
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| npedance, and so any i npedance that has negative
| magi nary conponent is called reactance, capacitive
react ance.

Q In the formula for Z that you provided, X
sub C represents capacitive reactance; correct?

A Yes. X sub Cis capacitive reactance.

Q | s capacitive reactance the sane as
capacitance or is it different?

A Well, typically it's different. And the
difference is that capacitance usually has units of
Farads, F-A-R-A-D-S. VWher eas reactance has units of
Ohms. And Ohnms is spelled OHMS. So capacitance

and reactance are, have different units, they are

di fferent.
Q Is the only difference the units?
A Well, the difference in the units

represents a very fundanmental difference, which is

t hat a capacitance represents the physical capacitor
over the physical charge storage of a device,
whereas the reactance is a nore abstracted quantity
related to i1 npedance. And so you can derive

reactance from capacitance and you can -- well, you
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can derive reactance from capacitance, but they are
fundamental ly different things.

Q And a capacitor in a circuit would have a
capacitive reactance; correct?

A A capacitive in the circuit would have
capacitive reactance, yes.

Q And it would al so have a capacitance?

A A capacitor in a circuit would also have a
capacitance, yes.

Q And are there other types of conmponents
ot her than a capacitor that could have a capacitive
react ance?

A Well, | mentioned the antenna as one
exanpl e earlier and anot her exanple is a diode.

Q Does a di ode al ways have a capacitive
react ance?

A Under reverse bias operation a capacitor
has a capacitive reaction, a reactance.

Q Are there conponents of circuits that have
no resistance?

A The only conponents of a circuit that have

no resistance are superconducting circuits and
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that's not at issue here.

Q But in the -- in the formula you provided
for Z, R could be zero if you had a superconductor;
ri ght?

A R could be zero in the case of a
super conductor, yes.

Q And there are conponents that do not have
an inductive reactance; correct?

A Yes. There are conponents that will not
have an inductive reactance.

Q So for those conponents the X sub L in the
formula for Z would have a val ue of zero; right?

A That's correct. Yes. For circuits that
have no inductive reactance, X sub L would be zero
in this equation.

Q And there are other conponents that have
no capacitive reactants?

A Yes. There can be conponents that have no
capacitive reactance.

Q But when a circuit has conponents and none
of the conponents have a capacitive reactance, X sub

C woul d have a value of zero; right?
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A X sub C woul d have a value of zero, yes,

if there is no capacitive reactance.

Q And | ooki ng again at the formula you
provided for Z, you could still calculate, you could
still calculate the value for Z if any of R, X sub L

or X sub C are zero; correct?

A So I think you are asking if any one of R,
XL or XCis zero, could you still calculate Z, and
the answer to that is yes.

Q Woul d your answer change if two of those
vari abl es were zero?

A No. My answer would not change if two
wer e zero.

Q Can you | ook back at the Rauhal a reference
that's Exhibit 10047

A Yes. | have a paper copyright here and |
will bring it up on the screen. Okay. | have it.

Q Ckay. Please go to Figure 6 and let's
| ook at that again.

A Yes. | have it here in front of ne.

Q And do you see the rectangles in the top

| eft corner | abeled R1, R2 and R3?
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Yes. | see these.

Those are resistors; correct?

> O >

Yes. They are resistors.
Q And do you see the | abels Kb and Ka above

two of those resistors?

A Yes. | see Ka and Kb.

Q Those are switches; right?

A Yes. | believe they are sw tches.

Q Bel ow the resistors do you see the | abel

KI next to the downward pointing arrow pointing to
QL?

A Yes. | see KI. Yes. |It's right above
transi stor Q1.

Q And KI is the total current flowing from
the resistors; right?

A Yes. KI is the total current fl ow ng
t hrough all those resistors.

Q And do you see the conponents | abeled QL

and Q2?
A Yes. | see Ql and Q2.
Q Those are transistors; right?
A Those are transistors, yes.
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Q And together those transistors QL and Q
forma current mrror; correct?

A QL and Q2 forma current mrror, yes.

Q Woul d you pl ease navigate to paragraph 22

of this docunent?

A Okay. |'mon paragraph 22. It starts:
“In Figure 6, the supply current control", et
cetera.

Q And the rest of that sentence says: "The

supply current control circuit 62 is realized with
bi pol ar transistors."
Do you see that?
A | see that, yes.
Q So Rauhala is saying that QL and Q2 can be
bi pol ar transistors; right?
A Yes. Rauhala is saying they can be
bi pol ar transi stors.
Q Ckay.
MR. UHR: Counsel, | think we wanted to
stop at 11:45, and before | junp to a new exhibit, |
think this is a good tinme to break.

MR. JOHANNI NGMVEI ER:  All right. Thank you
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for accommpdati ng us on that.
THE W TNESS: Thank you very much. We
really appreciate it.
MR. JOHANNI NGMVEI ER: OF cour se.
VI DEOGRAPHER: We are now off the record
at 11:43 a. m
(Recessed at 11:43 a.m)
(Reconvened at 1:17 p.m)
VI DEOGRAPHER: We are now back on the
record at 1:17 p.m You nmay proceed.
BY MR. UHR:

Q Thank you. Dr. Larson, understandi ng that
you are in the same roomwth M. Johanni ngnei er,
did you two discuss the merits of this case during
the break?

A No. Not at all.

Q Ckay. Thank you. Earlier this norning I
asked you a question about what the clainms of the
' 825 patent and the '202 patent cover, and | won't
hold you to this, but nmy recollection is that you
said you would like to | ook at the clainm of those

patents before you provided an answer.
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So I'mgoing to go ahead and introduce the
' 825 patent here. And that was previously marked as
Exhi bit 1001 in the 697 IPR. And that should be
com ng up in the portal shortly.

A Ckay. And | have a paper copy here as
well. But I'Il refer to the portal copy as nmuch as
possi bl e.

(Larson Exhibit Number 1001
was marked for identification.)
BY MR. UHR:

Q Ckay. Thank you.

A We are alnost there. The little circle is
still spinning.

Q No probl em

A It just came up. | have the '825 patent
in front of ne.

Q Ckay. Would you scroll down to the bottom
of page 24, and that's the bottom of colum 12 where
claimone starts?

A Yes. Okay.

Q And is it your understanding that claim

one is at issue in the 697 | PR?
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1 A | would have to review ny notes on that
2 about claimone in particular. But |I'll take it
3 that that is correct if that's what you say. | just
4 don't remenmber every specific claimof every patent.
5 Q Ckay. | understand.
6 A So | have it in front of ne here.
7 Q Now, is it your view that claimone does
8 not cover using a control circuit to adjust a bias
9 current for an anplifier?
10 MR. JOHANNI NGMVEI ER: Obj ection. Scope.
11 A Well, when you read claimone, and let's
12 kind of -- let me pull the whole claimup here.
13 Q Pl ease feel free if you would |ike to read
14 t hrough the claim feel free to take your tine.
15 A Yeah. G ve ne a nonent to read through
16 the claimto refresh ny nmenory.
17 Q Sure.
18 A Cl ai m one tal ks about, you know, receivVving
19 a wreless signal, you know, with, you know, a
20 plurality of circuits, which we discussed earlier
21 this nmorning, and nmeasurenments of an interfere
22 signal and a, and an interfere signal and a desired
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signal, and then, you know, determ ning bias current
vari ation based on that information.

Now, you asked about is there a contro
circuit that perfornms that. You know, the claim
doesn't mention control circuit by name, but
presumably that determ nation, sonme circuit would
determ ne the relative |levels of the signal and the
desired signal and interference signal and then make
t hose adjustnents as required. So there would be
sonme circuit that would do that, but it's not called
a control circuit in the clains.

Q It's your view that claimone covers
maki ng that adjustnment at |least with a control
circuit?

MR. JOHANNI NGMVEI ER: Obj ecti on.

A Yeah. | would say that it makes that
adjustment with the circuit that controls the bias
currents. And if you want to call it a contro
circuit, that's, that would be okay. But that's not
what the claimactually says, but it's inplied
per haps.

Q Ckay. And that would -- scratch that.
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Your answer would apply to changing a bias current
in an anplifier, correct, using a control circuit?
MR. JOHANNI NGMEI ER:  Obj ecti on.

A And I'msorry. Are we still talking about
cl ai m one here?

Q Yeah. Cl ai m one.

A Yeah. So, you know, claimone tal ks about
a plurality of circuits. An anplifier, you know,
certainly would be one of those whose bias current
coul d be controll ed.

Q And does cl aimone cover adjusting a bias
current for a m xer using a control circuit?

MR. JOHANNI NGMEI ER:  Obj ection. Scope.

A Well, at the very beginning of the claim
you know, the claimrefers to a plurality of
circuits, including an anplifier, filter and a
m xer. And certainly the anplifier and the m xer
could have variations in their DC bias currents in
response to the various signal conditions that are
descri bed in claimone.

Q And the variations in the DC bias current

for the m xer could be controlled by a control
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circuit according to claimone?
MR. JOHANNI NGMEI ER:  Obj ection. Scope.
Legal concl usi on.

A Yeah, | mean they would be controlled by
some circuit with sonme, you know, algorithmin it
that woul d determ ne the relative signal strengths
and then make bias current determ nations.

Q Ckay. How about if we |ook at claimthree

of the sane patent.

A Ckay. | see claimthree here.
Q Woul d your answers be the same for claim
three?

MR. JOHANNI NGMVEI ER: Obj ecti on.
A If you don't mnd, let me just spend a

nonment reading claimthree rather quickly to refresh

my menory.
Q Pl ease. Take your tine.
A Thank you. So I'msorry. So | have read

claimthree. Thank you. Could you repeat your
guestion, please?
Q Sure. Is it your view that claimthree of

t he ' 825 patent does not read on using a control
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circuit to adjust a bias current for an anplifier?
MR. JOHANNI NGMEI ER:  Obj ecti on.

A Well, | would say that as in claimone --
' m | ooking for the relevant -- so |ike claimone,
claimthree tal ks about nmeasuring desired and
interfering signal strengths with these conponents,
you know, the plurality of circuits, anplifiers,

m xers, filters, and then adjusting the bias current
I n accordance with those neasurenments, and that

adj ust nent woul d be of course cal cul ated and

achi eved by some kind of a circuit in the, you know,
in the transceiver.

Q Ckay. And still for claimthree, does
your answer change at all if it's a m xer instead of
an amplifier?

A No. My answer would not change if it's a
m xer instead of an anplifier.

Q Coul d you please take a | ook at claim
four? And |I'mgoing to ask you the sanme question
here, so feel free to read through claimfour

A Yes. | have claimfour here in front of

me and |'ve read it.
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Q Ckay. Is it your view that claimfour of
t he ' 825 patent does not cover using a control
circuit to adjust the bias current for an anplifier?

MR. JOHANNI NGMVEI ER:  Obj ection. Scope and
form Legal concl usion.

A Yeah, well, claimfour is a dependent
claimto claimthree and it tal ks about a change in
the bias current in a simlar manner to what was
described in claimthree, which is, you know, a
measurement of interfering and desired signals and
t hen maki ng a change in the bias current based on
t hat measurenent, and that change would be, you
know, cal cul ated by some circuit, some additiona
circuit in the transceiver.

Q It would be cal culated by some circuit and
would it also be, would the current change -- strike
t hat .

Woul d that same circuit also cause the
current to be changed?

MR. JOHANNI NGMEI ER:  Obj ection. Scope.
Calls for a | egal concl usion.

A And |'m sorry. Could you repeat the
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question?

Q Yeah. You said that the bias current
woul d be cal cul ated by some circuits and what |I'm
asking is if the sane circuits would also change the
bias current in addition to perform ng that
cal cul ation?

MR. JOHANNI NGMEI ER:  Obj ection. Scope.
| nconpl ete hypot hetical.

A Yeah, | nmean | think, you know, absent a
specific hardware inplenentation it's a little hard
to say, but certainly that circuit that's doing the
cal cul ation would send a signal, | would imgine
woul d send a signal to some other circuit that would
literally change the bias. So there is a causal
connection here between that cal culation of the new
requi red bias and the change in the bias and that's
all done with various circuit configurations.

Q Ckay. | understand that you are thinking
in terms of circuit configurations. What |'m
wonderi ng about is what your view is of what claim
four covers and | want to know whet her claim four

covers making the calculations for the bias current
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in a circuit and then actually adjusting the bias
current in that same circuit?

MR. JOHANNI NGMEI ER: And, counsel, | mean
| have to object here because you are literally
aski ng himwhat a claimcovers which is outside the
scope of his declaration and a | egal concl usion.
There is only so nuch of this before I'"mgoing to
start objecting nore strongly. Like this is not
germane, it's not relevant to the declaration.

Don't ask him |l egal conclusion questions. So |
object to the entire |line.

MR. MELWANI: Counsel, speaking objections
are not permtted in an | PR deposition.

MR. JOHANNI NGMEI ER: It wasn't a speaking
objection. It was ne threatening to call the court
if this goes on for too |long. Ask questions about
the content. Don't ask him questions about what the
clainms mean or we are going to have a problem All
ri ght?

MR. MELWANI: You are welconme to call the
PTAB, but unless you give an instruction not to

answer based on privilege --
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MR. JOHANNI NGMVEI ER:  |I'm not giving an
instruction. |'m making an objection.

MR. MELWANI:  You can continue to make
your obj ection.

MR. JOHANNI NGVEI ER: Uh- huh.

A So I do want to answer your question. |If
you could maybe give it to me one nore tinme just so
' m super clear?

Q Does cl aim four cover adjusting a bias
current in an anplifier using a control circuit?

MR. JOHANNI NGMEI ER:  Sanme obj ecti on.

A | would say that claimfour tal ks about
changi ng the bias current, you know, in response to
t hese varying signal conditions that we discussed in
claimthree. | think, | believe that answers your
guesti on.

Q The one part of nmy question that | don't
t hi nk has been answered yet is whether that is, that

bias current is changed by a control circuit.

A Well, | think that the -- let's use your
terma control circuit. A control circuit wl
cause the bias current to be changed. | mean |I'm
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1 not sure that | understand the distinction that you
2 are trying to make here. This control circuit as
3 you call it causes the bias current to be changed.
4 And does it change -- |I'm not sure what the
5 distinction is between causing it to change and
6 changing it. | honestly don't understand that
7 di stinction.
8 Q That's okay. |I'mnot trying to draw that
9 distinction. So let's keep nmoving forward. And
10 | astly, could you | ook at claimeight, please?
11 A Yes. Okay. |'ve got it right here.
12 Q And pl ease feel free to take your tine
13 readi ng through cl ai m eight.
14 A Ckay. Gve nme a mnute here. Okay. |'ve
15 read cl aimeight.
16 Q Same question here. |Is it your viewthat
17 claimeight of the '825 patent covers using a
18 control circuit to adjust a bias current for an
19 amplifier?
20 MR. JOHANNI NGMEI ER: Sanme obj ecti ons.
21 A So as with the previous clainms, you know,
22 this claimeight describes a transceiver with a
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vari ety of conponents and circuits for nmeasuring
desired and interfering signal strengths and
adjusting bias currents in the plurality of those,
one or nmore of those circuits and that adjustnment is
calculated with a circuit, you call it a control
circuit, and that, the operation of that circuit
causes those bias currents to be changed.

Q Ckay. And that was your answer for an

© 00 ~N oo 0o b~ w NP

amplifier; correct?

=
o

A Yes. Yes. That's nmy answer for an

=
=

amplifier.

=
N

Q And if you substituted an amplifier for a

=
w

m xer, same question, would your answer change?

H
N

A My answer woul d not change for a m xer

=
(62}

Q ' mgoing to put in another exhibit here.

=
(o))

Actually, before | do that I'Il just clarify. The

o
~l

' 825 patent was marked as Exhibit 1001 in the 697

=
(o0]

patent and for ease if | go back to the '825 patent,

=
O

Il will refer to it as the '825 patent. |If that's

N
o

okay with you?

N
=

A Yes. That's easier for ne as well.

N
N

Q Sure. |I'magoing to introduce a new
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exhibit here. And this exhibit was previously

mar ked 1001 in the 698 | PR And this is the '202

pat ent .
A Thank you. | have a paper copy of that
here and but | will try to refer to the screen

versi on once it appears.
(Larson Exhi bit Number 1001

was marked for identification.)

BY MR. UHR:

Q Just |let nme know when it appears on your
end. | don't have a problemwth you referring to
t he paper copy. | just want to be sure |I'm sharing

t he right docunent with you.

A Yes. Thank you. The '202 patent is
com ng up on ny screen now. Okay. The '202 patent
I's on my screen.

Q Great. And just for clarity since this

patent bears the same Exhi bit Nunber as the '825

patent, | will refer to this as the '202 patent from
here on out. | think that will be easier for all of
us.

A Yes. Thank you.
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Q Coul d you pl ease scroll to page 25 of the
docurment? And would you | ook at claimseven?
A Ckay. | have claimseven in front of ne.

Woul d you give ne a nonent to read it to refresh ny

menory?

Q Yes. Please do.

A Ckay. Thank you. Okay. |1've read claim
seven.

Q Ckay. So simlar to the questions that |
just asked, is it your view that claimseven covers
using a control circuit to adjust a bias current for
an amplifier?

MR. JOHANNI NGMVEI ER: Sane obj ections. You
are literally killing our time with this. Pl ease.
Qut side the scope. You are asking for a |egal
conclusion. | object to the formof the question.

MR. UHR: Again, counsel, that's a
speaki ng objection. Are you instructing the w tness
not to answer?

MR. JOHANNI NGVEI ER: No. "' m not going to
i nstruct himnot to answer. |'m pleading with you

to ask a decent question and do it on claimlanguage
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so we don't have to wal k through five of these. You
do whatever you want. It's your depo. Go right
ahead.
MR. UHR: Thank you.
A Coul d you ask the question again? | just
want to be sure | have it correct.
Q Yes. Of course.
s it your view that claimseven of the
202 patent covers using a control circuit to adjust
the bias current for an anplifier?
MR. JOHANNI NGMEI ER:  Sanme obj ecti on.
A So claimseven, as before, it tal ks about
a plurality of circuits, measurenent of signal and
interferer, and then based on that information the
calcul ation is done, and then claimseven talks
about changing a bias circuit of one or nore of
those circuits, could be an anplifier, could be a
m xer in the signal path, and that calculation is
done with something you call a control circuit.
Q And does the change --
A Yeah.

Q | ' msorry to cut you off. Please finish.
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A | was going to say presumably, because the
word control circuit is not mentioned in the claim
But some kind of circuit would have to do that
det erm nati on.

Q Ckay. And would a control circuit make
t he change in the bias current?

MR. JOHANNI NGMVEI ER: Obj ecti on.

A You know, as before, the control, as you
call it the control circuit is doing the calculation
and causing it to be changed. Vhether it changes
it, | guess, you know, once again the distinction

bet ween causing it to be changed and changing it is

not clear to me in the circuit like this or in any
circuit.
Q Ckay. |I'mnot |ooking to draw a

di stinction between changing and causing it to be
changed. So generally when | ask the question it's,
enconpasses causing to be changed.

A Ckay. Thank you. | appreciate your
clarification on it.

Q Let me -- | knowthis is a little bit

pai nstaking. Let me see if | can try and make it go
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alittle bit quicker. Claims eight through ten are
dependent on claimseven. And |I'm happy to |let you
read t hrough those.

A Yes. | think clainms eight and ni ne depend
on seven and ten depends on nine.

Q Ckay. Do you see anything in those clains
t hat woul d exclude using a control circuit to adjust
the bias current in an anplifier?

A Only possibly in claimeight, because
clai meight tal ks about dynam cally increasing the
| npedance in the circuits and that can be
acconmpl i shed wi thout any change in the bias, in the
DC bias current. So claimeight would I would say
not preclude a change in DC bias, but it may, it
coul d be acconplished without a change in DC bias
current.

Q Ckay. Would you m nd | ooking at claim
el even? We only have a few nore of these to go
t hrough, | prom se.

A Perfectly fine. No problem Claim
eleven. Let nme just review it quickly and then --

okay. |'ve read claimeleven.
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Q Ckay. Do you see anything in claimeleven
t hat excludes changing the bias current of an
anmplifier or a m xer using a control circuit?

A Yeah, | don't see anything in claimeleven
t hat precludes the changing of a bias current with a
control circuit.

Q Ckay. Could | ask you to look at claim 13

and |'mgoing to ask you the sanme question for claim

13.
A Ckay. Let ne review claim13.
Q Pl ease do.
A Ckay. |'ve read claim 13.
Q |'ll read you the question again. Do you

see anything in claim 13 that excludes changi ng the
bias current of an anplifier or a m xer using a
control circuit?

MR. JOHANNI NGMEI ER:  Obj ection. Scope.

A | don't see anything in claim 13 that
woul d preclude changing the bias current in an
anplifier or a mxer with what you call a control
circuit.

Q Ckay. Last group of clainms here. Could I
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ask you to read over clainms 19 through 217

A Yes. Gve nme a nonent. Okay. |'ve read
19 t hrough 21.

Q Great. The same question here. Do you
see anything in clainms 19 through 21 that would
excl ude changing the bias current of an amplifier or
a m xer using a control circuit?

MR. JOHANNI NGMVEI ER: Obj ecti on.

A | see nothing in clainms 19 through 21 that
woul d preclude or exclude changi ng DC bias current
of either an amplifier or a m xer by what you refer
to as a control circuit.

Q Ckay. Thank you for that. Let's go ahead
and nove on. |I'mgoing to introduce a new exhibit
here and I'm going to put this in as Exhibit 1016.
This has not previously been submtted in either of
t he proceedings.

(Larson Exhibit Number 1016
was mar ked for identification.)
BY MR. UHR:
Q | just uploaded it. It should be

avai l able to you shortly | hope.
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1 A Thank you. |I'mlooking for it. Is this
2 Anal og Integrated Circuit Design, 1245825. pdf?
3 Q Yes. That's correct.
4 A Ckay. Clicking onit. The little wheel
5 IS spinning.
6 Q It's a |large docunent. It may take a
7 m nute to conme up.
8 A " msorry. It's still spinning. Don't
9 worry. It's com ng
10 Q Ckay.
11 A | just got this nmessage that says file
12 regeneration is still in progress. You can stay on
13 this page and keep trying manually or exit link
14 preview and return at a later tinme. So I'mgoing to
15 hit the reload button, which is what | think they
16 mean by -- |I'm sorry.
17 Q No. It's not your fault. | would Iike to
18 give it a chance to cone up on your screen if we
19 can, but if it ultimately doesn't work, | wll
20 figure out sone other way to do this.
21 A Yeah. You m ght want to send a PDF file
22 at some point or. O actual link preview and return
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at a later tinme. Let ne just try again here. So

t he wheel is still spinning but it's just slow.

Q All right. In the interests of time --

A ' m so sorry.

Q No. It's not your fault at all. Just to
keep us on track here, |I'mgoing to go ahead and

share nmy screen hopefully and let's see how t hat
goes.

A Ckay. And the little wheel is still
spinning so if it does pop up, | will let you know
and we can nmaybe revert to that.

Q Ckay. How is that? Can you see ny
screen?

A | can see your screen, yes.

Q Ckay. And is it big enough for you to
read and see the text? | know this text is rather
| arge on this page. It may be smaller on subsequent
pages.

A Ckay. Yeah. | can see the cover of the
book, yes.

Q Ckay. Do you recognize this docunment?

A | do. Yes. It's a very well-known
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t ext book on anal og integrated circuit design, and
just in the interest of full disclosure, Professor
Martin was on nmy Ph.D. commttee at UCLA and | know
himvery well.

Q Have you published any papers with Ken
Martin?

A | may have published one or two papers as
part of my Ph.D. dissertation with Ken, yes.
woul d have to review ny CV, but I'mpretty sure that
| have one or two co-authorships with him

Q And do you have any ot her work experience
with Ken Martin?

A When | was at Hughes Research Labs in the
1980s and early 1990s he consulted for us. And so |
knew him |1 also had a consulting relationship with
hi m when | was at Hughes.

Q And do you recall the subjects matter of
t hat consul ting?

A Yes. It was on analog to digital
converters.

Q Ckay. And what woul d be the application

for an anal og digital converter?
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A Well, you know, any time you have a, an
anal og signal, which m ght be, for exanmple, you
know, in this loss, in this case, the output, the
final output of the transceiver is an anal og signal
and you would then want to convert it to digital so
that it could be processed by a computer. That's
one exanpl e.

Any kind of a sensor, anal og sensor,
pressure tenperature, fluid flow, those signals
typically have to be converted to digital formin
order to further process them So analog to digital
converters have a very, very w de range of
applications. Digitizing audio for speech
processing, for exanple, another exanple.

Q Ckay. And | understand from your CV that
you have -- you've taught electrical engineering
courses at the college |level before; is that right?

A Yes. | have taught electrical engineering
at the college |level for many decades.

Q Have you ever taught using this particular
t ext book?

A | may have once in about 15 years ago when
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| was a professor at UC San Di ego.

Q But you can't recall exactly?

A ' msorry. | cannot recall exactly.

Q Ckay.

A This is a very good textbook. It is one

of several excellent textbooks in this field. So |
can't recall which one we were using for that course
and that's why | hesitate to give you a definitive
answer .

Q No problem |I'm going to scroll down here
to the third page of the PDF and |'m not sure how
this is showing up on your end, but can you see in
about the mddle of the page it says Copyright 19977

A | see that, yes.

Q Ckay. And is it your understanding that
t hat date predates the date of both the patents at
I ssue here?

A | believe that's correct, yes.

Q Ckay. |I'mgoing to scroll down here to
page 42 of the textbook. And you let ne know if
this text appears too small on your screen.

A No. It's fine. | can see it quite well
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actually. Thank you.

Q Excellent. So do you see here at the
bottom of the page it says Bi polar Junction
Transi stors?

A Yes. | see that.

Q And now |'m going to stay in the sane
section here and scroll down a couple pages to page
44 and based on nmy scrolling, it appears we are in
t he same section, correct, 1.4 Bipolar Transistors?

A Yes. | believe we are still in the sane
section, Bipolar Transistors.

Q Ckay. Do you see Figure 1.27A at the top
of the page?

A | do. Yes. 1.27A, an npn transistor.

Q Ckay. And Figure 1.27A shows a bi pol ar
transi stor having a base, a collector and an
emtter; correct?

A Correct.

Q And do you see the notations IB, IC and IE
there next to the arrows?

MR. JOHANNI NGMEI ER: | just want to | odge

a scope objection.

Veritext Lega Solutions
215-241-1000 ~ 610-434-8588 ~ 302-571-0510 ~ 202-803-8830

83 of 190




© 00 ~N oo 0o b~ w NP

N NN R R R R R R R R R R
N B O © 00 N OO0 O B W N +— O

Page 84

A Yes. | see IB, IC and I E | abeled in
Figure 1.27A

Q Ckay. | B would be the base current?

A | B woul d be the base current.

Q Woul d I C be the collector current?

A | C woul d be the collector current.

Q And would IE be the emtter current?

A | E would be the emtter current.

Q ' m going to scroll down to page 46. And
we are still in that same section, 1.4, Bipolar

Transi stors; right?

A Correct. W are still in the Bipolar
Transi stors section.

Q Ckay. Do you see Figure 1.29 toward the
top of the page?

A Yes. | do. Figure 1.29.

Q Ckay. And then in the first line of text
bel ow that, the text says: "A typical plot of the
collector current, IC, as a function of
collector-to-emtter voltage, VCE, for different
values of IBis shown in Figure 1.29 for a practical

transi stor."
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1 Do you see that text?
2 MR. JOHANNI NGMVEI ER: Obj ection. Scope.
3 A Yes. That's |like the second sentence in
4 that or the first full sentence in that page, "to
5 illustrate this point", et cetera, et cetera.
6 Q Yes. That is correct.
7 A Yes. | see it. Yes.
8 Q And t hat sentence uses the notation |B.
9 Is IB the base current there also?
10 A Yes. IB is the base current.
11 Q OCkay. At the end of this section here
12 there is a sentence that says: "This dependency
13 results in a finite output inpedance and can be
14 nodel | ed by nodi fying equation 1.27."
15 Do you see that?
16 MR. JOHANNI NGMVEI ER:  Obj ection. Scope.
17 A Yes. | see that. And | think they are
18 referring to -- yes. | see that.
19 Q So a bipolar transistor has an out put
20 | npedance. Would you agree?
21 MR. JOHANNI NGMEI ER: Obj ection. Scope.
22 A A bi pol ar transistors has an out put
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| npedance, yes, it does.

And perhaps | should clarify, just to
clarify what's in the text. By output inpedance,
t he authors nmean fromcollector to emtter. Because
the collector is usually taken as the output of the
transistor in this node of operation.

Q Coul d you neasure the output inpedance of
a bipolar transistor by calculating the ratio of the
collector-to-emtter voltage to the collector
current?

A If it is an AC neasurenent, then yes, that
i npedance woul d be the ratio of the
collector/emtter, AC voltage to collector AC
current.

Q Ckay. In Figure 1.29 at the top of the
page 1C is plotted against the collector-to-emtter
vol tage along five curves. Do you see that?

A Yes. | see it in 1.29.

Q And woul d each of these curves correspond
to a particular base current |B?

MR. JOHANNI NGMVEI ER: Obj ection. Scope.

A Probably, yes. Each one of those curves

Veritext Lega Solutions
215-241-1000 ~ 610-434-8588 ~ 302-571-0510 ~ 202-803-8830

86 of 190




Page 87

1 corresponds to a fixed IB current. And the reason
2 hesitate a bit is sometinmes it says in the plot

3 these are at fixed IB currents, but probably that's
4 the intention of the authors in this case.

5 Oh. I'msorry. Let nme clarify this a

6 bit. |If you |look at that first sentence there at

7 the top it does say for different values of IB. So
8 yes, each one of those curves corresponds to a

9 uni que val ue of |B.

10 Q So is your clarification that each curve
11 corresponds to a steady val ue of |B?

12 A St eady or perhaps a fixed val ue of |B.

13 Q Ckay.

14 A Correct.

15 Q And each of the curves in Figure 1.29 has
16 a different slope; right?

17 A Yes. It looks |like the slopes are

18 slightly different for each one of those curves.

19 The sl ope being, just again to be particularly
20 preci se, the change in the collector current over
21 t he change in the collector/emtter voltage.
22 Q Ckay. And | think you said earlier, and
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correct me if I'mrepeating this back incorrectly,
but | think you said that the output inpedance could
be nmeasured by taking the ratio of the
collector-to-emtter voltage to the coll ector
current; right?

A Taking that ratio for AC signals of both
t he voltage and the current.

Q Assum ng Figure 1.29 plots the voltage
agai nst the current, would the slope of each curve
be indicative of the output inpedance?

MR. JOHANNI NGMVEI ER: Obj ection. Scope.

A So the slope of these curves, you used the
word indicative, and it would be indicative of the
real part of the inmpedance. It would not have any
bearing on the imginary part of the inpedance and
what we were calling the capacitive or inductive
reactances earlier today.

Q Since each of these different curves is
I ntended to correspond to a different value of the
base current, 1B, would you agree that the output
| npedance of a bipolar transistor varies as the base

current varies?
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MR. JOHANNI NGMVEI ER: Obj ection. Scope.

A Well, let ne be precise to answer your
guestion. For a fixed base current and a -- I'm
sorry. Could you repeat your question? | want to

make sure | get it just right.
Q Sure. So each of these curves is intended
to correspond to a different value of the base

current; right?

A That's correct. Each is different base
current.
Q Ckay. And since each of these curves has

as different slope, wouldn't the curves suggest that
t he out put inpedance of the bipolar transistor
varies as the base current |IB varies?

A | believe the answer to your question is
correct. And the, just once again to be very
precise, if you keep the collector/emtter voltage
constant and you change the base current, you can
expect the real part of the output inpedance to
change as you vary that base current.

MR. UHR: Okay. Counsel, we've been going

for just about an hour. |If you guys are ready to
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take a break, |I'm at a good place. Professor
Larson, are you ready for a break?
THE W TNESS: A break is fine. Yeah.
Yeah. |'m happy either way, but a break is al ways
wel cone.
MR. UHR: Ten m nutes? Does that sound
good.
THE W TNESS: Ten m nutes is fine.
VI DEOGRAPHER: We are now off the record
at 2:15 p. m
(Recessed at 2:15 p.m)
(Reconvened at 2:26 p.m)
VI DEOGRAPHER: We are now back on the
record at 2:26 p.m You may proceed.
BY MR. UHR
Q Ckay. Dr. Larson, can | ask you to | ook
back at Exhibit 1004, the Rauhal a reference?
A Yes.
Q And would you mnd turning to Figure 6 on
t he | ast page?
A Yes. | see it there. Figure 6 of page 10
of Exhibit 1004.
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Q Correct. And you see the conponent
| abel ed QL; right?

A QL is a bipolar transistor at the bottom
| eft of Figure 6.

Q And since it's a bipolar transistor, Ql
woul d have a base; right?

A Yes. QL will have a base.

Q Is the base of Ql that horizontal |ine
extending from QL over to Q27

A Well, | guess what | would say is that
there is a wire connecting the bases of QL and Q2.
And that horizontal line represents the bases of Ql
and Q2 as well as the wire that connects it.

Q So a current flowing to the base of Q1
along that wire would be a base current; right?

MR. JOHANNI NGMEI ER:  Obj ection. Scope.

A | mean a current flow ng through that wire
into the base of QL would be a base current, yes.

Q And t hat base current would change as Kl
changes; right?

A Yes. As Kl changes, the base current

going to QL will change as well.
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Q So then woul d the output inmpedance of Q1
change as Kl changes?
MR. JOHANNI NGMEI ER:  Obj ection. Scope.
A So your question -- I'msorry. Say your
guestion one nore tine please.
Q Woul d the out put i npedance of Q1 change as

KI changes?

A | believe the answer -- yes. As Kl
changes, the output inmpedance of QL will change as
well. And let nme also be very precise. By the
out put i npedance of Ql, | mean the ratio of the

vol tage at the collector and base of that transistor
to the collector current and base current.
Col l ector plus base current.

Q Ckay. And we tal ked about this a bit
earlier. Do you see in the right-hand corner the
box | abeled 61 and it says "diff. anmp" in it; right?

A Yes. | see box 61.

Q And diff. anp here neans differenti al
anplifier; right?

A | believe that's correct, yes.

Differential amplifier.
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Q | would ask you to go to paragraph 21 of
this docunment.

A Ckay. | see paragraph 21. It says,
"Figure 6 shows an exanple of," et cetera.

Q Ckay. And do you see in the second
sentence where it says: "In this exanple the linear
unit 61 is an anplifier realized by a differenti al
pair"?

A | see that sentence, yes.

Q Ckay. And toward the mddle of this
paragraph there is a sentence that says: "The
collector of transistor Q2 is coupled to anmplifier
61 so that the total current | of the transistors in
the anplifier is brought to the collector."

Do you see that?
A |"msorry. |I'mtrying to find it. There

is alot of Qls and 2s in this paragraph.

Q Pl ease take your tine.

A What does the sentence begin with?

Q It begins, "the collector of transistor
Q".

A I's coupled to anplifier 617
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Q Yes.
A Yes. | see that sentence.
Q And that sentence refers to transistors in

the anmplifier; right?

A So I"'m-- if you don't mnd, I"mgoing to
refer to my paper copy as well, because there is a
figure and text and | want to be able to see both of
t hem si mul taneously. So...

Q Sur e.

A | just want to let you know |'m going to
partial paper.

Q Take your tine.

A Ckay. | see Figure 6 and | see that
sentence and | see how they are related to each
ot her.

Q Ckay. So based on those two sentences
t hat we just read, would you agree that the
differential anplifier 61 includes a differenti al
pair that incorporates transistors?

MR. JOHANNI NGMEI ER:  Obj ection. Scope.

A Coul d you repeat your question?

Q Based on those two sentences in paragraph
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21 that we just | ooked at, would you agree that the
differential anplifier 61 includes a differential
pair that incorporates transistors?

A Yes. Differential anplifier 61
| ncor porates transistors, yes.

Q And woul d the transistors of |inear unit
or differential anplifier 61 have inpedances?

MR. JOHANNI NGMVEI ER: Obj ecti on.

A I f your question is do the transistors in
differential anplifier 61 include inpedances? Yes,
t hey woul d have, they would have i npedances.

Q And | ooki ng back at Figure 6, there is a
supply current that's | abeled with the letter |
com ng out of differential anplifier 61; right?

A Yes. That current | is leading into the
collector of the transistor |abeled Q2.

Q If that current | changes, would the
| npedances of the transistors in the differenti al
anplifier 61 change?

MR. JOHANNI NGMEI ER:  Obj ection. Scope.
Specul ati on. Form

A So could you ask ne the question one nore

Veritext Lega Solutions
215-241-1000 ~ 610-434-8588 ~ 302-571-0510 ~ 202-803-8830

95 of 190




Page 96
1 time? Sorry.
2 Q Let me break it into pieces. So do we
3 agree that supply current | is changed over tine
4 according to the teachings of this document?
5 A Yes. The supply current I will change
6 dependi ng on the status of switches Ka and Kb as
7 shown in this figure.
8 Q And as supply current | changes, would the
9 | npedances of the transistors in the differential
10 anplifier also change?
11 MR. JOHANNI NGMVEI ER: Obj ection. Scope.
12 Specul ati on.
13 A Yeah. As the supply current | to the
14 differential anplifier changes, that will change the
15 DC bias current through the transistors and that
16 wi || change their inpedances.
17 Q Okay. Can we switch over to the '202
18 pat ent ?
19 A | have it here in front of nme on the
20 screen.
21 Q Ckay. Could you please go to colum 8,
22 | i ne 257
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A Ckay. |I'mthere.

Q Ckay. The specification here is
descri bing a bl ock diagram shown in Figure 8A. Do
you see that?

A | do. That's the first sentence of that
line 25. And I'msorry. [|I'mpulling up the paper
copy as well so | can refer both to the text and to
the figure.

Q Yeah. That's perfectly fine.

A Yes. | see the figure and | see the text.

Q And do you agree that Figure 8A in each
shows a bl ock di agranf

A Yes. Figure 8A shows a bl ock diagram

Q Ckay. Pointing you back to the text here,
at line 27 of colum 8 there is a sentence that
says: "Functional block 820, like the functional
bl ocks in the follow ng diagrams, may be a filter,
m xer, anplifier or other circuit or circuits in a
wi rel ess transceiver or other electronic circuits or
system "

Do you see that sentence?

A Yes, | do.
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Q Woul d you agree then that functional bl ock
820 could include nultiple circuits?

A Functional block 820 could certainly
contain multiple circuits.

Q Ckay. |I'mgoing to switch gears here a
little bit and introduce a new exhibit. 1|'m going
to mark this Exhibit 1017.

(Larson Exhibit Nunber 1017
was marked for identification.)
BY MR. UHR:

Q And if you bear with nme a m nute, go ahead
and put that in.

A | do not see it yet.

Q Ckay. | have just hit the upload button
and let's give it a mnute. This is another fairly
| arge file, so we may run into the same problem
Let's give it a mnute. And if it doesn't show up,

we can share our screen again.

A Ckay. Yes. This is -- it just came up on
my screen and | will try to click on it and bring it
up. Once again spinning wheel. I|I'msorry it's

taking so | ong agai n.
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Q Not your fault at all.

A So | just got the sane error nessage as |
got before. It's kind of suggesting that | try
return at a later tinme.

Q Ckay. Let's do what we did last tine.
Let's share our screen.

A Okay.

MR. UHR: Sangwoo, would you m nd bringing
up Exhibit 10177

THE WTNESS: |'m honored that you woul d
use ny book.
BY MR. UHR
Q | take it you recognize this docunent?
A Yes. | recognize this docunent.
Q And what is this docunent?

A The title of the book is RF and M crowave

Circuit Design for Wreless Communi cati ons,

publ i shed by Artech House. | was the editor of this
book.

Q And do you recall when this text was
publ i shed?

A I"'ma little unclear on the exact date. |
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woul d guess 1994, but you may have nobre accurate
i nf ormati on.

Q But it would be before -- this book would
predate the two patents at issue; correct?

A Yes. | believe that's correct.

Q And you are listed as an editor on the
cover. \What exactly does that nmean?

A Well, | collected and comm ssioned a set
of authors to wite various chapters of this book.
And then | -- around this consistent theme of the
title of the book, and then | edited their
contributions and worked with the publisher to get
t he final manuscript published.

Q So you woul d have had the power to correct
anyt hing put forth by those authors that you
di sagreed with; is that right?

A Well, | think perhaps the power to
correct -- | suppose that's true in theory. In
practice if an author and | disagreed about
sonet hing, we would talk about it together and cone
up with sonme nutually agreeable conmprom se.

Q So you don't recall anything in this
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t ext book that you disagreed with; is that right?

A | do not recall anything that | disagreed
wi t h.

Q Ckay. And while you edited this text,
were you enpl oyed?

A Yes. | was enployed at Hughes Research
Labs at the tinme.

Q And was editing this textbook related to
your role at Hughes?

A It was related in the sense that | was
working at the time on many of the issues that were
di scussed in the book.

Q What was your job at Hughes during the

time you edited this book?

A Well, you know, | think -- | don't
remenber the exact title that | had at that tine.
lt'"s inmy CV. | was |I think departnment head or

section head of a section within the research | abs
and | can't remenber the title of the section, but
was a technical manager at the tine.

Q What was the intended audi ence for this

t ext book?
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A The i ntended audi ence was engi neers who
were working in the field of wirel ess conmuni cati ons
of all different types, both commercial and

mlitary, nmobile and fixed.

Q And do you recall that you provided an
opinion as to the |evel of skill a person of
ordinary skill in the art would have in your

decl aration?

A Yes. | recall that.

Q Woul d you say that a person of ordinary
skill in the art would be able to understand the
concepts in this textbook?

A Yes. Based on ny definition of a person
of ordinary skill in the art, | think they would be
able to understand the concepts in this book or
perhaps | earn new concepts fromthe book.

Q Ckay. |I'mgoing to ask that we scroll to
page 51 of the textbook. Dr. Larson, please |let us
know if the text is too small for you to read.

A It's alittle small. That's fine. | can
read that. And to me fromthe art it | ooks like

perhaps this is Chapter 3, Professor Abidi's
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chapter.
Q And woul d you have reviewed this chapter?
A Yes. | would have reviewed this chapter.
Q So if not now, at |east at one point you

were famliar with the material in this chapter;

correct?
A Yes. That's correct.
Q Do you see in the bottomright-hand corner

there is a heading 3.3, ICs in Broadcast Radio
Recei vers?
A Yes. | see that, Section 3.3.

Q What are |1Cs?

A ICis short for integrated circuits.
Q And what is an integrated circuit?
A Well, an integrated circuit is a

collection of transistors and other elenments that
performs a conplicated function and the particul ar
characteristic of it is that all of those functions
and all of those elenments are integrated onto a
single small|l piece of usually silicon.

Q The heading also refers to broadcast radio

recei vers. VWhat are broadcast radio receivers?
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A Well, broadcast radio receivers is a w de
range of different types of functions from pagers to
FM radi o, AMradio. Those are the nmpst common.

Ener gency Broadcast System maybe al so woul d be an
exanple. It's a wide range of services that are
cast across a wi de range, hence the term broadcast.

Q Are there any other -- strike that.

A Yeah. You know, | -- you know, it m ght
help me if you would go to the next page. You know,
this term broadcast radi o has kind of evolved over
the years and this is from 30 years ago.

So at that time we m ght have even been

considering nobile wireless like cell phones, anal og

cell phones in those days as an exanple. But I'm
not quite sure. | just don't honestly remenber what
Prof essor Abidi meant, if anything, nore broadly

t han what | have descri bed.

Q And woul d a broadcast radi o receiver
receive an RF signal ?

A Yeah, a broadcast radio receiver would
receive an RF signal. You know, there is sone

uncertainty about the | ower frequency limt for,
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quot e/ unquote, RF and does AM constitute RF, but
general ly speaking yes, an RF radio receiver would
receive a broadcast transm ssion.

Q Ckay. Could we scroll to page 52? W are
going to be staying in the sanme section here. And
I's that big enough that you can see the text on the
| eft side of the page, Dr. Larson?

A | can, yes.

Q Ckay. Now, in the bottom paragraph on
page 52, about two-thirds into the paragraph, there
Is a sentence that says: "Kasperkovitz solved the
problem with an architectural innovation, by
dramatically lowering the IF from 10.7 negahertz to
70 kil ohertz.™

And feel free to read the text surrounding
that to give yourself sonme context.

A Okay. | think I renmenber this, yeah, this
I nnovation. | believe | remenber it from back in
the day. So |I'm -- okay.

Q Does |IF in that sentence nean internedi ate
frequency?

MR. JOHANNI NGMEI ER: Obj ection. Form |
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make an objection to this |line as being way outside
t he scope. Of course you can answer the question.

A Yeah. | believe IF stands for
i ntermedi ate frequency.

Q What is an intermedi ate frequency?

A Well, you know, we spoke earlier in the
day about taking high frequency signals and
translating them down to | ower frequency signals for
consunpti on by humans or conputers or whatever, and
for a variety of reasons that conversion is often
done in two steps.

And the second step -- so |let nme back up.
The first step converts that high frequency signal
down to an internediate frequency or IF. And then
t he second down conversion step would convert that
to the final frequency. So that's the origin of the
term | F.

Q Ckay. And this particular portion that we
just read fromthe text says Kasperkovitz solved the
problem Do you recall here what the problem was
t hat he sol ved?

MR. JOHANNI NGMEI ER:  Obj ection. Scope.
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A | think I remenber the problem And this
in particular is referring to FMradio receivers and
so the use of this IF frequency is problematic from
a cost and form factor perspective. And you know,
you need a second down conversion m xer, you need a
filter that is centered at ten megahertz, and so
t here was an unnet need to dispense with this 10.7
megahertz | F and convert the -- and there was no
easy way to built an integrated circuit that would
replace the filtering necessary for that 10.7
megahertz |F.

So there was an unnet need for a single
down conversion or a down conversion to a nuch, nuch
| ower frequency, and so | believe that this
particul ar innovation dispensed with the 10.7
megahertz and took it all the way down to 70
kil ohertz, and at 70 kilohertz that's very easy to
realize on an integrated circuit forum And so it
allowed really for the first time like a single chip
FM radi o receiver, which 30 years ago was a maj or
I nnovation. So the, that's ny nmenory of the kind of

hi story of this particular innovation.
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Q Ckay. Sticking with the, if we nove over
to the top of page 53, can you see that okay?

A | can. Let me mnimze the -- okay. |
can see it fine. Yes.

Q And then the first sentence says: At a 70
kil ohertz IF, or intermediate frequency, the i mge
frequency lies halfway to the adjacent FM channel .
Do you see that?

A Yes, | do.

Q Now, what is the imge frequency there?

MR. JOHANNI NGMVEI ER: Obj ection. Scope.

A Well, you know, when you are
down-converting a signal using a m xer,
down- converting neans taking the frequency down, the
resulting frequency is that the difference between
t he frequency of the signal that you are trying to
down-convert and the frequency of the | ocal
oscil |l ator.

So, for exanple, if you want to
down-convert a 90 negahertz FM signal to 10.7
megahertz, the local oscillator would be at roughly

80 megahertz. And the problemis that there is
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anot her frequency which also has a difference of 10
megahertz and that's a signal frequency of 70
megahert z.
So that other frequency of 70 nmegahertz

t hat you do not want to down-convert to 10.7
megahertz is the image. So the inmage is an
unwanted, it's a signal that's out there and it's
unwant ed and you do not want to down-convert that to
your desired signal. And in the FM cases that would
correspond to roughly ten negahertz.

Q So the imge frequency is not a desired

i nput to the radio receiver; correct?

A | would have to say in general you are
correct. | nmean there are cases where you would
want -- you wouldn't want to down-convert that other

signal and then the i mge becones the desired
signal. But for a particular channel that you want
to down-convert at that particular nmonment, the inmage
I's sonet hing, yes, that you would not want to
down-convert.

Q And that would be the case in this section

of your textbook, right, that the i mge frequency is
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not a signal that you want to down-convert?

A That's correct. In this particular
context an imge is sonmething you would not want to
down-convert to the desired frequency.

Q Ckay. Staying on the same paragraph, the
third sentence says: "As an RF preselect filter
cannot possibly reject an image this close to the
desired signal, it will pass unattenuated to worsen

the received signal-to-noise ratio (SNR) by three

deci bel s. ™"
Do you see that?
A | do. Yes.
Ckay. And that sentence uses the term
i mage. |s that the same as the inmage frequency?
MR. JOHANNI NGMEI ER:  Obj ection. Scope.
A Yeah, | believe that that nmeans that they
are referring to -- in other words, as -- |'mjust

readi ng that sentence. RF preselect filter cannot
possibly reject an inmage this close to the desired
signal. And | believe that imge in that sentence
I's what we have been referring to.

Now, let me -- let's be alittle bit
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careful, because an i mge can nean many different
types of things. So for this 70 kilohertz IF
architecture the inmage that we are tal king about is
not a signal, it's the noise, and that sentence
states this, in this interchannel band.
So that's why the signal in this

particul ar case, the signal-to-noise ratio is
I ncreased, or sorry, reduced by 3 dB. In other
words, the image in this case, it's not an adjacent
channel in FM it is the noise that exists in
bet ween the channels. And that noise floor is then
rai sed at the output by the down-conversion of that
I nt erchannel noise and the degree that it is raised
is 3 dB just as that chapter states.

Q So here would it be the case that the
signal and the noise are received together?

A If | could have a clarifying questioning?
Whi ch signal and which noise are you tal king about?

Q Well, | believe that you referred to the
| mage frequency as noise in your past answer. |Is
that, is that a correct restatenment?

A Yes. So there is noise in the, at the
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I mage frequency and it's called interchannel noise
in the text. So yes, that's received at the sane
time as the signal and it's also received at the
same time as the noise in the signal band.

Q And that noise is undesired input;
correct?

MR. JOHANNI NGMVEI ER: Obj ecti on.

A The noise is undesired input, yes.
Q And toward the end of that sentence it
refers to signal-to-noise ratio. s the

signal-to-noise ratio referred to there, is that a
ratio of the desired signal to undesired input?
MR. JOHANNI NGMEI ER:  Obj ecti on.

A Well, it's, it's the ratio of the desired
signal to the noise in the receive band of the
receiver, and it could be inputs, it could also be
noise that's intrinsic to the circuit. So the noise
I's just the noise and its source is -- well, its
source woul d be conpli cat ed.

Q Can you explain why the source woul d be
conpl i cated?

A Yeah. So all | really nmean by that is
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that noise in these circuits, in these signal chains
comes fromthe external world, which is received by
t he antenna, and then it comes frominternal circuit
noi se that's generated internally in the system

And the noise that finally appears at the
out put at the very end of all of that chain is a
conmbi nation of those two sources; the source from
the external world and the source fromthe circuits
t hemsel ves. And we just tal ked about i nmaging noi se.
You know, an image noise factors into all of that
stuff that accunul ates at the output.

Q Wthin the undesired inputs that are used
to calculate that signal-to-noise ratio, that would
i ncl ude the i mge frequency; right?

MR. JOHANNI NGMVEI ER: Obj ecti on.

A It would include the noise in this
enmbodi ment. It would include the noise that is at
the i mage frequency.

Q Coul d you clarify what you nean by noise
at the imge frequency?

A Yes. In fact, it's the second sentence in

t hat paragraph. It says: "The imge therefore is
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the interchannel noise in the FM band." And what is
meant by that is that there is -- in between two FM
stations there's, ideally there would be nothing,
nothing at all. But in reality there is noise that
gets filled in, you know, once again from
potentially external sources as well as internal
circuit noise sources.

And so those two things add together to
create interchannel noise in the FM band. |It's that
space in between two FM signals where there should
be nothing ideally, but in fact there is noise.

Q And the same sentence that we've been
| ooking at, it says that it would worsen the SNR by
3 dB. DB stands for decibel there; right?

A Yes. DB stands for decibel.

Q And a decibel is a unit of measurenent;
ri ght?
A Yes. A decibel is a unit of nmeasure and 3

dB is equivalent to a factor of two.
Q Now, is it correct that a deci bel
expresses a ratio of two values on a logarithmc

scal e?
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A Yes. A decibel is a logarithmc
measurement, and if it's dB and only dB, then it is
a ratio and a logarithm c nmeasure of a ratio.

Q Ckay. | would like to switch exhibits
here. Sang, | think you can stop sharing your
screen. Dr. Larson, could I ask you to turn to your
decl aration, Exhibit 2015?

A Yes. Okay. | have it here in front of

Q And woul d you m nd going to paragraph 73?

A Yes. OCkay. |'m at paragraph 73.

Q Ckay. In the first sentence you wrote:
"Rauhal a does not disclose any detection of signal
strength beyond the indication that a threshold has
been crossed."” Actually, | --

A Do you mean paragraph 757

Q That's ny fault. | pointed you to the
wrong paragraph. | do want to start at paragraph
73. I'msorry for junping ahead though.

A That's fine.
Q He writes: "Lenovo and Professor Baker

point to mention in Rauhala of a signal-to-noise
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rati o as supposedly disclosing the conparing the
signal strength of the desired signal and the signal
strength of the interferer signal, as claimed in the
202 patent.”

You see that, right?

A | do see that, yes.

Q Ckay. And now if we nobve down to
paragraph 75, | think this was what | was trying to
read in the first place. "Rauhala does not disclose
any detection of signal strength beyond the
i ndi cation that a threshold has been crossed."

Do you see where you wrote that?

A | do. Yes.
Q And then in just the next sentence it
says: "A nmere indication of a threshold crossing is

not suitable for directly conparing two nunbers.”

Do you see that?

A | see that, yes.
Q So is it your view that a person of
ordinary skill in the art woul d understand the

conparing elenment in the clains of the '202 patent

to require directly conparing a desired signal
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strength value to an interferer's signal strength
val ue?
MR. JOHANNI NGMEI ER:  Obj ecti on.

A Yeah, well, ny belief is, and I m ght want
to review the exact wording, but nmy belief is that
the '202 patent clainms talk about, you know,
measuring -- let me maybe pull up the, just make
sure | have the exact wording correct. Measuring --

| "' m | ooking now, for exanmple, at claim
seven. Determ ning signal strength of the desired
signal, determ ning signal strength through the
interfering signal, conparing the desired strength
relative to the strength of the interferer. Sorry.

So, yeah, the '202 tal ks about comparing
the strength of the desired signal relative to the
strength of the interferer.

Q And does that claimthat you just read,
claim?7, does that use the word "directly"?

MR. JOHANNI NGVEI ER: Obj ecti on.

A Let me just check. Yes, | don't see the

word "directly" in claimseven.

Q Ckay. And just going back to your
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decl aration one nore tinme, in paragraph 75 you say:
“"A mere indication of a threshold crossing is not
suitable for directly conparing two nunbers.”

So what | would like to know is what is
your basis for understanding that the clains require
directly conparing?

MR. JOHANNI NGMVEI ER: Obj ecti on.

A Well, you know, | would say that the
clainms in the '202 patent, for exanple, talk about
measuring a signal strength of a desired signal,
measuring the signal strength of an interferer, and
that's used to, you know, change vari ous inpedances
and bias currents and ot her aspects of the receiver,
and a threshold neasurenent by itself would not be
sufficient to optim ze the performance of the
receiver.

Q Coul d you please turn back to the '202
patent and | ook at claim seven one nore tinme?

A Yeah.

Q Now, | believe you just said that the '202
patent, for exanple, tal ks about neasuring a signal

strength of a desired signal?
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A Uh- huh.
Q Do you see the word "measuring” in claim
seven?

MR. JOHANNI NGMVEI ER: Obj ect .

A | do not see -- let ne check. | do not
see the word "measure" in claimseven.

Q So what is the basis for your opinion that
clai m seven requires neasuring the strength of the
desired signal ?

MR. JOHANNI NGMVEI ER: Obj ection. He stated
no such opinion. M sstates testinony.

A Well, you know, | was just reading the
pl ain claimlanguage here. Determning the strength
of the desired signal. That determ nation has to be
done somehow and a neasurenment would be the way to
determ ne that signal. Sorry. Determ ne the
strength of that signal.

Q Ckay. | would |[ike to | ook at the
specification of the '202 patent. In particular
could you please turn to colum six and |line 527

Ckay. |I'mgoing to use the paper version.

Q That's fine.
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A Line 52 begins with, "Figure 4 illustrates
a portion," et cetera.

Q Yes. The whol e sentence says: "Figure 4
illustrates a portion of a receiver consistent with
an enmbodi ment of the present invention."

Do you see that sentence?

A | see that sentence, yes.

Q And then a bit |ower down in the paragraph
It says: "Signal strength indicator circuits 440
and 450 are connected to input line 410 and out put
l'ine 460."

Do you see that?

A Yes. | see it.
Q And then noving on a couple of sentences
nore, it says: "The signal strength indicators 440

and 450 do not provide information as to the
relative sizes of the desired and interfering
signals, rather a cunulative signal |evel is
provided at their outputs.”

Do you see that?

| do. Yes.

What is your understandi ng of what signal
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strength indicator 440 is determning in Figure 47

MR. JOHANNI NGMEI ER:  Obj ection. Scope.

A So let me just -- I'mjust going to | ook
at Figure 4 very quickly.

Q Pl ease do.

A Fi gure 4 shows, you know, block 440
| abel ed SSI'1 and bl ock 450 | abel ed SSI 2, and |
believe | presunme that SSI stands for signal
strength indicator.

So there is a signal strength indicator at
the front of this block, which is 440, and there is
a signal strength indicator at the back, which is
450. And | guess each one of them neasures the
total signal strength at that, those points in the
circuit, at the input and the output of the circuit.

Q | s either one of those signal strength
I ndi cators 440 or 450 nmeasuring a strength of only a
desired signal ?

MR. JOHANNI NGMVEI ER: Obj ecti on.

A Yeah, as the sentence that we were talking
about stated, | think it says it's the cunmul ative
signal. That's the word. And so | believe that
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t hose signal strength indicators are neasuring the
curmul ative signals at that point.

Q So woul d your understandi ng be that the
cunmul ative signal includes both the desired signal
and the undesired signal?

MR. JOHANNI NGMVEI ER: Obj ecti on.
A Yeah. And | think that this -- | think

it's said nicely in the patent, that the -- it does

© 00 ~N oo 0o b~ w NP
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t he receiver.
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Q What do you nean by | ook at their

i ndi vi dual values? Could you explain that?
MR. JOHANNI NGMEI ER:  Obj ection. Scope.

A Yeah. Well, the invention tal ks about
varyi ng various bias currents and i npedances, you
know, in response to signal conditions, and the
ratio of these two will tell you sonething about,
and this is actually discussed in the patent, but,
you know, the ratio of these two will tell you a
little something about where the interferers are and
where the desired signal is, and the individua
values will tell you a little bit about the signal
| evel s in particular at that point in the signal
chain, and all of that information can be used to
adjust the circuit appropriately, both in bias and
| npedance and perhaps other neasures as well.

So everything is inportant. |npedance --
maybe all of the information from both of these two
detectors is inportant.

Q So is there any direct conparison of
desired signals to interferer signals that's

happening in Figure 47
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A Well, et ne review the discussion a
little bit, because |I thought that this was
di scussed perhaps on -- let me just review.

So, you know, if you go to the discussion
of this circuit, they talk about like in this
particul ar case, you know, in this specific exanple
t hey use the gain of the gain and filter circuit
conmbi nati ons as shown as approximately one while the
interfering signals 414 and 416 are reduced.

So, you know, | guess all 1'm saying
really is that these blocks do treat -- sorry -- can
treat interferers and desired signals differently
and the signal strength indicators would be -- could
be a measure of that, treating desired signals and
interferers differently. [|I'mjust reading the
| anguage of the patent here.

Q What is your basis for saying that those
signal strength indicators could, could treat
desired signals and interferer signals differently?

A Well, if we ook at Figure 4 -- |'msorry.
| believe it's 4. Well, Figure 4 | think shows it

rather nicely actually. And once again |I'm just
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| ooki ng at the patent here.

There is an el enent 420 is gain, elenment
430 is a filter, and once again 440 and 450 are the
signal strength indicators, and you can see in this
particular case | think they said that the desired
signal was 412 and the interferers were 414 and 416
at the input, and then at the output you notice that
those two little signals on the right are
dramatically reduced conpared to the nost |eft
signal, which is 462.

So like in this case, this is just from
the patent really, the filter is treating the
interferers a little differently fromthe desired
signal and you would see this at the outputs of SSI1
and SSI2. I|I'mreally just describing what's in the
patent here.

Q s it your understanding that 412, 414 and
416 are neasurenents taken by either of the signal
strength indicators 440 or 4507

MR. JOHANNI NGMEI ER: Obj ecti on.

A Well, | think what | would say is that 440

measures 412 -- in this exanple it nmeasures the sum
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of 412 through 414 and 416 and 450 neasures the sum
of 462, 464 and 466.

Q So no components in this diagram nmeasures
the desired signal on its own; correct?

MR. JOHANNI NGMEI ER:  Obj ection. Scope.

A Yeah. So in this diagram Figure 4, and if
we are assum ng that 412 is the desired signal of
the input and 462 is the desired signal at the
out put, then nothing is measuring those two things
by thensel ves.

Q Ckay.

MR. UHR: We have been going for about an
hour | think. Does this feel |like a good tinme to
t ake anot her break?

MR. JOHANNI NGMVEI ER: Yeah. Counsel, can
just ask do you have a lot left?

MR. UHR: Not too nmuch. | think we should
be able to get through it before having to take
anot her break so maybe this will be the |ast break.

MR. JOHANNI NGMEI ER: Hopefully. Yes. A
ten-m nute break is fine.

MR. UHR: Ckay.
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1 VI DEOGRAPHER: We are now off the record
2 at 3:33 p.m

3 (Recessed at 3:33 p.m)

4 (Reconvened at 3:46 p.m)

5 VI DEOGRAPHER: We are now back on the

6 record at 3:46 p.m You may proceed.

7 BY MR. UHR:

8 Q Dr. Larson, do you still have the '202

9 patent handy?

10 A Yes. | have it right here.

11 Q And | would like to direct you to colum
12 ei ght, line 25.

13 A Yes. | have it here. Col um eight, line
14 25.

15 Q The specification here is describing a

16 bl ock di agram shown in Figure 8A. Do you see that?
17 A Yeah, let nme turn to that figure. Yes.
18 see Figure 8A

19 Q Ckay. And then back to colum eight, 'l
20 point you to |ine 30.
21 A | see it.
22 It says: "An input signal is received on
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| ine 812 by the optional gain elenent 814."
Do you see that?

A Yes. | see it.

Q Ckay. And down just a little bit farther
at line 35 there is a sentence that says: "The
functional block receives an output signal fromthe
optional gain elenment 810 and provi des an out put
VOUT on |ine 822."

Do you see that?

A Yes, | do.

Q So what is your understandi ng of what's
shown in Figure 8A?

MR. JOHANNI NGMEI ER:  Obj ection. Scope.

A Well, to nme it looks Iike a block diagram
of a, you know, a function that has some optiona
gain, which is element 810, and then a function
bl ock that, you know, passes the input to the
output. That function block |I believe it says in
t he specification could be an anmplifier or a m xer
or a filter.

And then the inpedance and DC bi as

controls change characteristics of that function
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bl ock. That's what | think it shows.

Q Ckay. Could |I ask you to skip down to

Colum nine, line one?
A Yes.
Q And the first sentence there says: "That

the i nput spectrumis as shown in Figure 8B can be
determ ned, for exanple, by |ow signal strength
I ndi cations on line VIN 812 and VOUT 822."

Do you see that?

A Yes. | see that. ' m sorry. | ' m just
| ooking at the figure to kind of confirmthat. |
see it.

Q Ckay. So does Figure 8B show an input
si gnal spectrunt?

A | believe so. | think by input signal
spectrum they nean |i ke these three things, the
desired and the interferers 836, 837 and 838. |
think that's what they nmean by the spectrumin that
case.

Q So 836 represents a desired signal; right?

A Yeah. 836 is |abeled desired. Yes.

Q And 837 and 838 represent interferer
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signals; right?

A Yes. They are both | abeled interferer.
Q And how is the desired signal 836 neasured
here?
MR. JOHANNI NGMVEI ER: Obj ecti on.
A Well, | think the nmeasurenment that they
are referring to is not shown here. You know, I'm

just readi ng once again the text and it says that

t he i nput spectrum can be determ ned, for exanple,
by | ow signal strength indicators on |line 812 and
822. And if you refer back to, what was that Figure
4, they give, Figure 4 gives an exanmple of how you
woul d actually determ ne those signal strength

i ndi cators on line 812 and 822.

Q | s there any description in the '202
patent of a device that neasures only the desired
signal 836 on VIN 8127

MR. JOHANNI NGMEI ER:  Obj ection. Scope.

A Yeah. | mean there is nothing in the
patent that tal ks about a specific device that
measures the signal strength on 812 or 822. |

believe it's inferred fromthe discussion of Figure
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4, for exanple.
Q And as we discussed with respect to Figure
4, there was no conponent in Figure 4 that neasures
only the strength of the desired signal; right?
MR. JOHANNI NGMEI ER:  Obj ection. Scope.
A Yeah, like in Figure 4, as we discussed
before, you know, there is, the signal strength

I ndicators in Figure 4 are neasuring the total
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MR. JOHANNI NGMEI ER:  Obj ection. Scope.
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Q Ckay. | would like to point you to colum
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el even, line 46, still in the '202 patent.
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A | found the col um. Let ne | ook at the
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figure now. Okay. | see Figure 14 and you said
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colum el even, 467?

Q That's correct.

A Ckay. |'mthere.

Q Ckay. And just for the record, since you
are one step ahead of me, that portion of the
specification is describing a block diagram shown in
Fi gure 14; right?

A | believe that's correct, yeah. It's a
bl ock di agram of a receiver.

Q Ckay. And if you look at Iine 50 in that
sanme paragraph, it says: "Signal strength detection
I's done at the output of the | ownoise anplifier by
a signal strength indicator 1470, at the output of
the m xer by signal strength indicator 1472, and at
t he output of the filter by signal strength
I ndi cator 1474."

Do you see that sentence?

A Yes, | do.

Q And is there any indication in this
paragraph that signal strength indicator 1470 is
measuring only the strength of the desired signal?

A There is no indication in this paragraph
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that 1470 is only nmeasuring the desired signal. It
sinmply says signal strength detection is done.

Q And how about signal strength indicator
1472; same question?

MR. JOHANNI NGMEI ER:  Obj ection. Scope.

A Yeah. The -- once again this is all one
sentence, so signal strength detection is done at
t he output of the m xer by 1472 as well.

Q So 1472 is not neasuring only the strength
of a desired signal; correct?

A well - -

MR. JOHANNI NGMEI ER:  Obj ection. Scope.

A Yeah, it depends. It depends a little bit
on the contents of the signal at that point, but it
doesn't necessarily have to nmeasure only the desired
si gnal .

Q Coul d you explain a little bit what you
mean by it depends a little bit on the contents of
t he signal ?

A Yeah. |In the cases, this is tal ked about
in the patent, like in a case where the interferer

signals are very |low and the desired signal is very
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hi gh, this signal strength indicator would be
measuring the desired signal nostly, and as well as,
you know, ot her noise components and ot her things
that are there.

Q So the signal strength indicators would be
measuring interferer signal strength in addition to
desired signal strength even when the interferer
signal strengths are very small; right?

A Yes. They neasure whatever, the signal
strength indicators neasure whatever signals are
present at their input.

Q Ckay. Sticking with the exanple that's
shown in Figure 14 and described in the
specification in colum el even where | pointed you
to, is a strength of a desired signal being conpared
to a strength of an interferer signal?

A " msorry. | don't understand the
guestion. Do you nean in Figure 14?7 O in -- can
you be nore, perhaps clarify that for me?

Q Yes. |I'mreferring to Figure 14. Is
there anything in Figure 14 or the correspondi ng

portion of the specification that suggests that
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there is a direct conparison between desired signal
strength and interferer signal strength?

MR. JOHANNI NGMEI ER:  Obj ecti on.

A Well, if you ook at Figure 14, it shows
signal strength being neasured at several points in
the signal chain. And by the time the signal, the
final signal is in front of the el ement 1450 which
I's | abel ed gain and ACC, presumably that is nostly
the desired signal. Otherwi se the receiver would be
ki nd of nonfunctional .

So ny presunption here is that the signal
strength that's being neasure at 1474 is largely the
desired signal and you don't know 1470 and 1472 t hat
it will be a combination of themall, but you could
certainly conpare, and of course the specification
doesn't say conpare, sorry, these paragraphs don't
say conpare, but, you know, 1474 is a nmeasure of
the, close to the desired signal and these other
circuits neasure sonething different, nore
cunul ative signals | guess.

And, you know, so the cumul ative thing,

t he cunul ati ve neasurenments that are done here by
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these three different signal strength indicators
ki nd of give you both the desired signal as well as
t he, desired signal plus interference at various
pl aces al ong the chain.

Q But to be clear, there is nothing here
t hat suggests a direct conparison of a desired
signal strength with an interferer signal strength;
ri ght?

MR. JOHANNI NGMEI ER: Asked and answer ed.

A Well, I don't -- you know, all | can
guess say is that the, you said that there is
not hi ng here that suggests. | nean the, the
circuits can clearly do this conparison or do these
measurenments, so | presune that they are there for a
reason. The reason in ny belief would be to neasure

t he desired signal and nmeasure the other signals in

the chain, which will be both interferers and the
desired signal. So | guess the schematic itself
makes that suggestion. |[|'msorry. The figure

Itself makes that suggesti on.
Q And are you aware of any other portion of

the '202 patent that describes directly conparing
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1 the signal strength of the desired signal to the
2 signal strength of an interferer signal?
3 MR. JOHANNI NGMEI ER:  Obj ection. Scope.
4 A Well, | would have to read over the '202
5 patent in some specificity, but nothing |eaps to ny
6 mnd at this point intinme. |I'msorry. | have a
7 dog.
8 Q | have a small dog too. Luckily he has
9 been behaving so far.
A M ne has been great until this nonment.
Sorry.
Q Can | ask you to pick up the '825 patent
one nore time?
A Yes. Okay. | have it right here.
Q And could you turn to the very | ast page,
pl ease?
A Yeah. That's |i ke page 26.
Q That's right. And in the right-hand
colum you see claimeight there, right?
A Yes. | see claimeight.
Q And claimeight is one of the clains that
you consi dered when form ng your opinions in this
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case?

A | would have to go back and | ook at ny
decl aration, but | believe that's the case, yes.

Q Woul d you mi nd | ooking at your declaration

and just confirm ng?

A Yeah. So that's Exhibit 20157

Q Yeah.

A Let's see. You know, | can't find it in
here right off the top, but I'll assunme that that's
correct. That's perfectly fine.

Q Ckay. |If you look at |ine 40,

t hereabouts, actually it's just below |line 40
because 40 is between two |lines of text in claim
eight. But do you see that there is a |line that
begi ns "causi ng" col on?

A Yes. | see that.

Q Okay. And it continues: "Causing", Roman
numeral one, "the bias current of the one or nmore of
the plurality of circuits in the receiver signal
path of the wireless transceiver to be decreased."”

A | see that. Yes.

Q What woul d a person of ordinary skill in
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the art understand is required by that el enent?

MR. JOHANNI NGMEI ER: Okay. Qutside the
scope. The reason he couldn't find it in his
clarification is because this kind of claimanalysis
isn't in the scope. You can answer the question,
but calls for a |egal conclusion. W object.

A Yeah. [I'll answer the question. And |I'm

sorry. Could you give ne the question again?

Q Sure. So I'mnot going to reread that
portion of the claim but I'mreferring to Roman
numeral | under "causing" and | would |ike to know

what your view is as to how a person of ordinary
skill in the art would understand what is required
by that el ement?
MR. JOHANNI NGMVEI ER: Obj ecti on.
A By, you mean by the elenment that causes
the bias current to be decreased, circuit el enment?
Q l'"msorry. 1'Il clarify. \Wat | nean by
element is that clause of the claim So Roman
Nunmeral 1, what is required by that?
MR. JOHANNI NGMEI ER:  Obj ection. CQutside

the scope. Calls for a |egal conclusion.
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A Well, you know, | would guess what's
required for that bias current to be decreased as
t hey say would be the conditions. [|I'mtrying to
answer your question as best as | can.

The conditions would be described earlier
in that claim you know. You receive a signal, you
know, worst case power dissipation, you know, the
power dissipation, reduction is acconplished by a
bi as current and the signal strength of the
interferer is high and the signal strength of the
desired signal is low and then that causes sonme
changes to the bias and i npedance.

And so all of those conditions would cause
the bias current to be decreased, which is Roman
Nunmeral I. So I'mtrying to answer your question.
| hope |I'm being responsive.

Q | understand. What is a bias current?

MR. JOHANNI NGMEI ER:  Obj ection. Scope.

A So a bias current is a DC bias that's
applied to a circuit that, you know, provides it
with energy that then, and that energy is then used

for some function.
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Q Ckay. And then noving down to about Iine
47, it's the very last clause of claimeight. It
says: "Thereby causing a drive current of the one

or nmore of the plurality of circuits to be

decr eased. "
Do you see that?
A Yes. That's |like the final sentence of
t he patent.
Q What is a drive current?

MR. JOHANNI NGMVEI ER: Okay. Obj ection.
You know as well as | do that drive current is a
claimconstruction issue in another case. | don't
think it's appropriate to be asking himon the fly
to interpret --

MR. UHR: Counsel, you can make your
objection. [|I'mgoing to ask you not to make
speaki ng obj ecti ons.

MR. JOHANNI NGMEI ER:  It's not a speaking
objection. [I'mtelling you what's wrong with this
questi on.

MR. UHR: Counsel, counsel, you are

coaching the w tness.
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MR. JOHANNI NGMVEI ER: 1" m not coachi ng.

MR. UHR: Make appropriate objections. W
|l et you speak. Let me finish. These are
| nappropriate. You are coaching the witness and if
you have one nore speaki ng objection, we are going
to stop the deposition and call the board and we
will use our full time. W are trying to wap this
up.

MR. JOHANNI NGMEI ER: You are not. And
first off, you asked this question, this is not a
fair question. |'m making the objection. It's not
coaching him He is going to answer. Okay? The
fact that | think it's an unfair question isn't
going to change his answer. |I'mnot trying to coach
himin any way.

MR. MELWANI: Let's take a ten-m nute
break. WIIl, can you send Corey the Pevarello v.
Lan decision for himto read?

MR. JOHANNI NGMEIER: No. [|I'mfamliar.
Listen, I will back down. You can ask the question.
He can answer the question. All right? This is not

appropriate and so I'm nmaki ng an objection for the
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record. That's all. All right?

MR. UHR: Your objection is fine. Wat is
meant by the claimlanguage couldn't be nore
relevant to this proceeding. So we will take the
wi t ness' answer and note your objection. Thank you.

MR. JOHANNI NGMEI ER:  He is not here to
argue about objections. It's not relevant because
It'"s not in his declaration anywhere. Whether it's

rel evant to the proceeding in general is a question

that, you know -- it's, it's not relevant to this
deposition. He can answer it. |I'mgoing to let him
speak. |I'mnot telling himnot to answer. |

haven't done t hat.

Al'l day | ong you have been doi ng outside

of scope questions. |I'mobjecting. | wll continue
to do that. He is going to answer the question. W
will be fine. | just want to be strong in objecting

to this whole line. W are not going to do claim
construction here today.

MR. MELWANI: We understand. We noted
your objection. W are going to continue with the

guesti ons.
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MR. JOHANNI NGVEI ER: Ckay.

MR. MELWANI: Di al ogue |like this has been
deemed i nappropriate, so why don't you continue with
t he questi ons.

MR. JOHANNI NGMVEI ER: The board can read it
and they can understand why and it will be fine.

Al right? Let's nmove on.
A M. Uhr, could you perhaps give ne the

guestion again?

Q Of course.
So, Dr. Larson, | was pointing to the very
| ast portion of claimeight. It says: "Thereby

causing a drive current of the one or nore of the
plurality of circuits to be decreased,"” and you see
that; right?

A Yes. |It's the final sentence in the
pat ent .

Q Ckay. And the termdrive current, what
woul d a person of ordinary skill in the art
under st and that that neans?

MR. JOHANNI NGVEI ER: Obj ecti on.

A Well, you know, a person of ordinary skill
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in the art would think of drive current as |ike
your, you have a source of power, you know, a

vol tage source. It's an AV voltage source or it's
providing a signal of sonme kind and the drive
current is the current that that source provides to
drive the |load, the AV current that is required to
drive the load. So it's an AC current supplied by a

source to drive a | oad.

© 00 ~N oo 0o b~ w NP

Q And what is the difference between a bias

=
o

current and a drive current?

=
=

MR. JOHANNI NGMVEI ER: Obj ecti on.

=
N

A Well, drive is usually associated with

=
w

| i ke some kind of a transient or sone kind of a

H
N

si gnal, whereas, you know, DC bias is unchanging.

=
(62}

Q Can both a bias current and a DC current

=
(o))

exist in a circuit?

o
~l

A Can both a bias current and a DC current

=
(o0]

exist?

=
O

Q |'"msorry. | phrased that wong. Could

N
o

both a bias current and a drive current exist in a

N
=

circuit?

N
N

MR. JOHANNI NGMVEI ER: Obj ecti on.
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A Yeah, a bias current and a DC current

could exist in a circuit, in a big circuit, yes.

MR. UHR: Ckay. Counsel, we would like to
take a five-m nute break here just to collect our
t houghts and then reconvene if that's okay.

MR. JOHANNI NGMVEI ER: Sur e.

MR. UHR: Thank you.

VI DEOGRAPHER: We are now off the record
at 4:19 p. m

(Recessed at 4:19 p.m)
(Reconvened at 4:30 p.m)

VI DEOGRAPHER: We are now back on the
record at 4:30 p.m You may proceed.

MR. UHR: Counsel, we have no further
guestions for the witness on cross-exam nation.

MR. JOHANNI NGMVEI ER: Okay. Well, 1'11
just | odge an objection that |I think [ess than 10
percent of your questions were actually legit cross,
but we don't have any questions at this point, so we
are done.

VI DEOGRAPHER: Thi s now ends the

deposition of Dr. Larry Larson. W are off the
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record at 4:30 p.m

(Whereupon, at 4:30 p.m., the
deposition of LAWRENCE E. LARSON,

Ph.D., was concluded.)

* * * * *
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|, LAWRENCE E. LARSON, Ph.D., do hereby acknow edge
| have read and exam ned the foregoing pages of
testinony, and the sanme is a true, correct and
conpl ete transcription of the testinony given by
me, and any changes or corrections, if any, appear

in the attached errata sheet signed by ne.

Dat e LAVWRENCE E. LARSON, Ph. D.
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UNI TED STATES OF AMERI CA )
Ss:

DI STRI CT OF COLUMBI A )

|, ROBERT M JAKUPCI AK, an RPR and Notary
Public within and for the District of Colunbia do
hereby certify:

That the wi tness whose deposition is
her ei nbefore set forth, was duly sworn and that the
within transcript is a true record of the testinony
gi ven by such w tness.

| further certify that | amnot related to
any of these parties to this action by bl ood or
marriage and that | amin no way interested in the
outcome of this matter.

I N W TNESS WHEREOF, | have hereunto set ny
hand this 23rd day of April 2024,

My Comm ssion Expires:

February 28, 2029
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Federal Rules of Civil Procedure

Rule 30

(e) Review By the Witness; Changes.

(1) Review; Statement of Changes. On request by the
deponent or a party before the deposition is
completed, the deponent must be allowed 30 days
after being notified by the officer that the
transcript or recording is available in which:

(A) to review the transcript or recording; and

(B) if there are changes in form or substance, to
sign a statement listing the changes and the
reasons for making them.

(2) Changes Indicated in the Officer's Certificate.
The officer must note in the certificate prescribed
by Rule 30(f) (1) whether a review was requested
and, 1if so, must attach any changes the deponent

makes during the 30-day period.

DISCLAIMER: THE FOREGOING FEDERAL PROCEDURE RULES
ARE PROVIDED FOR INFORMATIONAL PURPOSES ONLY.

THE ABOVE RULES ARE CURRENT AS OF APRIL 1,

2019. PLEASE REFER TO THE APPLICABLE FEDERAL RULES

OF CIVIL PROCEDURE FOR UP-TO-DATE INFORMATION.
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VERITEXT LEGAL SOLUTIONS

COMPANY CERTIFICATE AND DISCLOSURE STATEMENT
Veritext Legal Solutions represents that the
foregoing transcript is a true, correct and complete
transcript of the collogquies, gquestions and answers
as submitted by the court reporter. Veritext Legal
Solutions further represents that the attached
exhibits, if any, are true, correct and complete
documents as submitted by the court reporter and/or
attorneys in relation to this deposition and that
the documents were processed in accordance with

our litigation support and production standards.

Veritext Legal Solutions is committed to maintaining
the confidentiality of client and witness information,
in accordance with the regulations promulgated under
the Health Insurance Portability and Accountability
Act (HIPAA), as amended with respect to protected
health information and the Gramm-Leach-Bliley Act, as
amended, with respect to Personally Identifiable
Information (PII). Physical transcripts and exhibits
are managed under strict facility and personnel access
controls. Electronic files of documents are stored

in encrypted form and are transmitted in an encrypted
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fashion to authenticated parties who are permitted to
access the material. Our data is hosted in a Tier 4

SSAE 16 certified facility.

Veritext Legal Solutions complies with all federal and
State regulations with respect to the provision of
court reporting services, and maintains its neutrality
and independence regardless of relationship or the
financial outcome of any litigation. Veritext requires
adherence to the foregoing professional and ethical
standards from all of its subcontractors in their

independent contractor agreements.

Inquiries about Veritext Legal Solutions'
confidentiality and security policies and practices
should be directed to Veritext's Client Services
Associates indicated on the cover of this document or

at www.veritext.com.
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