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UNI TED STATES PATENT AND TRADEMARK OFFI CE

BEFORE THE PATENT TRI AL AND APPEAL BOARD

LENOVO (UNI TED STATES), | NC.
Petitioner,

UNI VERSI TY OF ROCHESTER
(I NTELLECTUAL VENTURES | LLC),
Pat ent Omer.

| PR2024- 01225
Patent 7,089, 443 B2

Tuesday, July 22, 2025

Renot e Zoom Deposi ti on of
DAVI D KAELI, PH.D., taken with the w tness
participating fromhis office at the Departnent
of Electrical and Conputer Engi neering,
Nort heastern University, 333 Dana Research
Center, Boston, Massachusetts, beginning at
10: 07 a.m, EST, before Ryan K. Bl ack, Registered
Prof essi onal Reporter, Certified Livenote
Reporter and Notary Public in and for the
Commonweal t h of Pennsyl vani a.
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APPEARANCES

BOOKOFF MCANDREWS, PLLC

BY: JORDAN MAUCOTEL, ESQ - Via Zoom
DI NESH MELWANI, ESQ - Via Zoom
W LLI AM UHR

2000 Pennsyl vani a Avenue NW - Suite 4001

Washi ngt on, DC 20006

j maucot el @oncti p. com

dmel wani @oncti p. com

wuhr @onti p. com

Representing - Petitioner Lenovo U. S., Inc.

VOLPE KCENI G

BY: BRANDON R. THEISS, ESQ - Via Zoom
DAWN C. KERNER, ESQ - Via Zoom

Duane Morris Plaza

30 S 17th Street - 18th Fl oor

Phi | adel phia, PA 19103

215. 568. 6400

bt hei ss@kl aw. com

dker ner @kl aw. com

Representing - Patent Omer - Intellectual

Ventures | LLC

ALSO PRESENT:
Andy Bos - Tech Conci erge
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Il NDEX
TESTI MONY OF: DAVI D KAELI, PH. D. PAGE
By M. Maucotel......... ... ... . . . . . . .. 4
By M. Theiss..... ... ... ... . . 106

EXHI BI TS
EXHI BI T DESCRI PTI ON PAGE
ALL EXHI BI TS PREVI OQUSLY MARKED
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Wher eupon,
DAVI D KAELI, PH. D.
called to testify renotely via Zoom
vi deoconf erence, having been first duly sworn or
affirnmed, was exam ned and testified as follows:
* * *
EXAM NATI ON

BY MR. MAUCOTEL:

Q Good norning, Dr. Kaeli

A Good nor ni ng.

Q My nanme is Jordan Maucotel. | represent
Petitioner Lenovo in this matter, and |I'm joi ned
by my coll eagues W1l liam Uhr and Di nesh Ml wani .

Have you been deposed before?

A Yes, | have.
Q How many tinmes?
A I"'mtrying to -- probably less than 10,

but nore than five.

Q Ckay. In that case, | think |I can skip
sone of the prelimnaries. 1t sounds |ike you
have an idea of what to expect.

| do request that you allow nme to
conplete nmy question in full before you begin to

answer. |'ll try to extend you the sane
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courtesy, as well, and do ny best to allow you to
conpl ete your full answer before | continue.
Counsel for patent owner nmay object to
questions fromtinme to tine. And if that's the
case and an objection is |odged, you're stil
required to provide an answer, provided that
counsel has instructed you specifically -- has
not instructed you specifically not to answer.
Do you under st and?
A. | do.
Q Also, if you do not understand any of

my questions, feel free to ask ne to repeat the

question. |'mhappy to do so. And if you do not
ask for a question to be repeated, |I'll assune
that it was understood. |Is that fair?

A Yeah. That's fair.
Q Okay. I'Il try to take breaks about
every-hour intervals, if that works for you.
If you need a break at any other tinme, let ne
know, and |I can finish up nmy question and then we
can proceed to take the break.
Does that sound fair?
A Yes.
G eat .

Coul d you pl ease state your full | egal
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name for the record?

Davi d Ri chard Kael i

Thank you.

Do you understand that you're testifying
under oath today?

A Yes.

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

A No.

Q Do you recogni ze the Case Number
| PR2024- 012257

A Yes, | do.

Q And this is the proceedi ng before us,
the Inter Partes Review of the U S. Patent Nunber
7,089,443; is that correct?

A Yes. | believe that is the correct
nunber .

Q Ckay. So when | refer to the '443
patent, I'll be referring to this patent nunber.
I's that understood?

A Under st ood.

Q G eat .

Are you currently at your office?

A. I am at ny office.

Q Are there any other people in the office
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there with you?

A No.

Q Ckay. Geat.

Does your internet connection seemto be
reliable so far?

A It generally is. |I'mconnected to a
wireless router that's out in the hall, but
that's, you know, how we connect here on canpus.

Q Okay. In the case that communi cations
go down, we'll try to get you back up as quickly
as we can to answer all the questions, if that's
all right?

Ot her than Zoom on your conputer in
whi ch we are communi cating, do you have any ot her
sof tware open on your conputer?

A The only other wi ndow | have open is
a listing of the deposition files that we my
di scuss today, --

Q Ckay.

A -- which is Exhibits 1001 through 10009,
Exhi bits 1001 through -- sorry, 2001 through

2013.

Q. Okay. And you can access those
exhi bits?

A | can.
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Q Ckay. Are those clean exhibits? Wat |
mean i s, do they have any notes on thenf

A They have no notes on them

Q Ckay. That works fine. And when
refer to an exhibit nunber, we can pull up that
exhi bit that you have before you to refer to it.

A G eat .

Q Can you affirmthat you will not
conmuni cate with anyone, electronically or
ot herwi se, while you're providing testinony on
t he record?

A Yes.

Q Okay. And did you bring any other

docunents or notes with you electronically --

A. No.
Q -- or physically?
A. No.

Q Great. Let's go ahead and pull up
Exhi bit 2001.

A | have it open.

Q This is a copy of your Declaration
submtted with the Patent Owmer's prelimnary
response, correct?

A Yes.

Q This is -- we sonetinmes refer to this as
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the First Declaration, for ease of discussion.

And turning to the very | ast page of
this, Page 40, that is your signature there; is
that correct?

A That is correct.

Q Are you aware of anything in this
Prelim nary Response Declaration that needs to be
corrected or clarified?

A No.

Q So sitting here today, do you believe
the declaration before us, Exhibit 2001, is
conpl ete and accurate?

A. So after this, |I conpleted a second
declaration, later on. So I'd just qualify it
that ny |later declaration is a nore conplete and
full description of ny opinions. So | don't -- |
want to make sure that that's understood when |
answer this question.

So at the tinme when | signed that
decl aration, that was -- based on the information
and the analysis | had done at that point,
everyt hi ng was factual.

Q. Okay. Let's go ahead and open up
Exhi bit 2013. And if you could turn to the | ast

page of this one, as well, this exhibit.
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A Yes, |I'mthere.

Q This is a copy of your Declaration that
was given with the Patent Ower's response; is
that correct?

A That is correct.

Q And that's your signature on the | ast
page, Page 167

A. It is. Yep.

Q G eat .

Are you aware of anything in this
Decl aration that needs to be corrected or
clarified?

A. No.

Q Sitting here today, do you still believe

that this entire Declaration is conplete and

accurate?
A. Yes.
Q So fromnow on, |I'Il be referring to

this Declaration nore since it's the nost recent
one. This is what |I'll be referring to as your
Decl aration in our discussion.

If I refer to Exhibit 2001, 1'Il refer
to that as your First Declaration or Exhibit
2001, just so that's understood. Does that work?

A. Yes.
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Q Okay. At this point 1'd like you to
open up Exhibit 1001. This is the '443 patent.

A I have it open.

Q Coul d you please turn to Colum 17
starting at Line 9?

A " mthere.

Q. Coul d you read this entire claim

A The entire Claim1?

Q Claim1l, yes.

A. So at 9 it says, "W claim one, a
mul ti ple clock domain mcroprocessor,"” -- there's
a typo there -- "conprising a plurality of
domai ns. For each of the plurality of domains, a
clock for separately generating a clock signal at
a frequency for that domain, the frequency being
dynam cal | y changeabl e i ndependently of the
frequenci es of the clock signals generated for
the others of the plurality of domains; and, for
each of the plurality of domains, a voltage input
for receiving a voltage, which is dynam cally
changeabl e i ndependently of the voltages applied
to the others of the plurality of domains."

Q Thank you.

The first line of the claimafter the
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Preanble recites "a plurality of domains"; is
that correct?
A. The first line includes the term
"plurality of domains.”
Q How woul d you define the term™"a
plurality of domains,"” as recited in this clainf
A I'"d | ook at the sentence construction.

It's referring to the nultiple clock domain

processor, which has nore than one -- plurality,
generally to me, nmeans nore than one -- clock
domai n.

Q And what's your definition of a
"domai n"?

A | think that's a well-understood term
In the context of a clock domain, it refers to
those elenents in that portion of, let's say, a
m croprocessor, which is the context here, that
are under control of the sanme clock -- clock
frequency, I'll say in this context. And al ong
with that frequency, also an associ ated voltage
that is associated with that frequency for that
domai n.

Q Does this domain have a physica
architecture?

A Sorry. | don't know what you nean by
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"a physical architecture."”

Q I's this domain made up of physi cal
conponent s?

A The cl ock domain can -- is -- is, you
know, is based on when a clock -- a generated
clock signal is feeding the devices, some subset
of the devices, which will define the domain.

Is it physically separate? It may
or may not be separate. It will depend on the
i ndi vi dual design of that m croprocessor.

Q How i s an individual domain defined, as
far as being separate from other domai ns?

A. I can answer that question in the
context of this patent, which is where there's a
frequency and a voltage feeding a subset of the
el ements of the -- of the, you know, of the
digital elenments in that domain that are under a
common clock and -- and -- sorry, frequency and
vol tage control.

Q Are there specific conponents associ at ed
with these domai ns?

A I"d like to understand your question
better. Are you talking about is this howit's
generally designed? 1Is this -- what is your

-- what -- can you be nore specific in your
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questi on?

Q Sure.

Are these domains generally designed
with certain electronic conponents?

A. So a nicroprocessor, you know, has,
usual ly, you know, gates and | atches of various
-- and -- and other elenents, buses and -- that
make up the design.

Those el enents that are controlled by a
clock, generally, will be under and in a domain
in the context of the '443 patent. That domain
-- that subset of elenents that are cl ocked wil
share a common cl ock at a frequency, and, then,
associated with that, an appropriate voltage.

Q So according to what you' ve said, it
appears that the main definition of "domain" is
that it's under the control of a clock; is that
correct?

A ' mrespondi ng specifically for the
context of the '443 patent, which that is how the
term "domai n" is being used.

Q As far as the clainms of the '443 patent,
how does the clock in this context generate the
cl ock signal ?

A. For a single domain, generally, there
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Is a crystal that generates at a known frequency
a clock signal, and that crystal would feed a
particul ar cl ock donai n.

In the context of the '443 patent,
there will be multiple, you know, independent and
separate, you know, clock generation in terms of
-- and -- and so they're conpletely decoupl ed
fromeach other. There's no -- and so they're
-- they're each driving and feeding their own
i ndi vi dual donain.

Q Does each cl ock have its own crystal, as
you nenti oned?

I think you're referring to a crystal
oscillator; is that correct?

A That's right. Mmhmm

Q And each -- each domain -- or each clock
includes its own crystal oscillator?

A That's one particul ar inplenentation.
There may be others. | haven't considered every
possi bl e one.

Q What woul d be anot her exanpl e?

A So as de -- you know, in -- in
-- different than the '443 patent, and in a | ot
of the cited art in this case, we could take a

single oscillator and take versions of it that
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are at fixed nmultiples of the frequency of that
oscillator and feed different domains. That is
a -- but that's not what the '443 teaches.

Q In that case, in the case that there
is a clock partitioning its timng to different
domai ns, in that case, does each clock have its
own crystal oscillator?

A. When they' re feeding nultiples? 1Is that
your question?

Q That's ny question, yes.

A. Yes. So the -- and, again, ny
description with a crystal oscillator is, you
know, we have to have sonething that's generating
a clock signal that's then -- so we -- if we're
-- again, if we're creating a -- you know, we
have nultiple clock domains, but they' re not
I ndependent -- they're dependent on a single
frequency, and then those frequencies are then
usual Iy divided by sone integer val ue and
they're done for a purpose, which is to allow
comruni cati on between donmai ns to occur
synchronously and predictably.

And, again, the '443 patent teaches away
fromthat in that there's limtations for that

style of clock design, for a nultiple clock
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domai n m croprocessor.

Q In the case that you have a nmultiple
cl ock domai n processor, as you nentioned, there's
various different types. |In any organization of
a clock feeding a signal to a dommin, does that
clock have a crystal oscillator in it?

A. Say your question one nore tinme.

Q Sure.

In any exanple of a clock connected to a
domain to provide timng to that domain, does the
clock connected to the circuit have a crystal
oscillator init?

A So you're asking if -- sorry. Frog in
my throat.

So if there's a clock feeding a domain,
is there a -- is there a crystal oscillator
that's feeding that -- the -- the generation of

the signal to that domain? |Is that the question?

Q Yes.
A Yes.
Q Is there any other mechani sm by which a

cl ock can generate a signal, beside a crystal
oscillator, that you' re aware of?
A As | nmentioned before, as the '443

teaches away from we can take versions of that
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sanme signal -- that same cl ock signal, and divide
It down through a variety of techniques where,
then, the clocks are not independent.

The ' 443 teaches about havi ng
i ndependent -- independently changeabl e
frequencies in clock signals.

Q. Okay. Let's go ahead and turn to your
Decl aration, Exhibit 2013.

I'd like to refer to Paragraph 114 of

Exhi bit 2013, if you could open that up?

A. Sure. One second. 113, yes.

Q Excuse me. Paragraph 114.

A I['"mon 114.

Q Coul d you pl ease read Paragraph 114 of
the your Declaration when you have it open?

A. Sur e.

“I'n my opinion, based on the plain and
ordi nary nmeani ng as understood by a person of
ordinary skill in the art, the clains of the
'443 patent require that each domain" --

Oh, man. Hold on a second.

G ve nme just a second.

(Wher eupon witness took a drink of
wat er . )

Once again, "In ny opinion, and based on
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the plain and ordinary neani ng as understood by a
person of ordinary skill in the art, the clains
of the '443 patent require that each domain
generate its clock independently, and that the
frequency of each domain's clock be dynamcally
changeabl e wi t hout being constrained by the
frequenci es of other dommins; that is, each
domain nust be free to generate and change its
clock frequency wi thout being tethered to snal
i nteger nmultiples of other domains.
BY MR. MAUCOTEL.:

Q In referring to the first portion of
t hat paragraph you stated, "The clainms of the
"443 patent require that each domain generate its
cl ock signal independently”; is that correct?

A. Yes.

Q Referring to the | anguage of Claim1l
that we read before, does Claim1 recite
"a domain that generates a clock signal"?

A So we read clock -- I"msorry.
W read Claim 1. Basically, Caim1l, you know,
is a-- it's for a multiple clock domain
m croprocessor that has nultiple domains, where
each of the plurality of dommins a clock for

separately generating a clock signal at a
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frequency for the domain and the frequency being
dynam cal | y changeabl e i ndependently of the
frequenci es of the clock signals generated for
the others of the plurality of domains.

And then for -- and then, simlarly for
the voltage input, as well.

Q Correct.

So ny question is, does the actual

| anguage of Claim 1l recite, "A domain that

generates a clock signal"?

A. So when you say does it in -- does it
int -- | want to be clear on your question --

Q Sure.

A -- and the scope of your question.

Q Let ne refer directly to your statenent
I n your Declaration on Paragraph 114. |'m

referring to the portion that states, each domain
generate -- "The clains of the '443 patent
require that each domain generate its clock
si gnal independently.™

Is this | anguage found in the '443

patent --
A Yes.
Q -- in the clains of the '443 patent?
A Yes.
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Q Can you show ne in Claim 1l where it
recites that each donmain generates its cl ock
si gnal independently?
A Ckay. |I'll read the -- read it again.
So, "A multiple clock domain
m croprocessor conprising a plurality of donains.
For each of the plurality of domains, a clock
for separately generating a clock signal at a
frequency for that domain, that frequency being
dynam cal |l y changeabl e i ndependently of the
frequenci es of clock signals generated for the
others of the plurality of domains."
I think that's clear.
Q Again, I'd -- I'd like to --

specifically the | anguage, "a domain generating

a clock signal,” is that found in Claim1?
A In Claim1l, "A clock for separately
generating a clock signal at a frequency." So

for each of the plurality of domains, the domains
i nclude a clock for separately generating a clock
signal at a frequency for that domain. | don't
-- 1 -- 1 don't think that could be clearer.

Q. So you take that phrase in the claimto
be equivalent to a domain generating its clock

si gnal independently?
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A Again, | take the claimas a whole
t hat includes the frequency being dynam cally
changeabl e i ndependently of the frequencies of
clock signals generated for others of the
plurality of domains.

Q | understand. |I'mreferring directly to
your | anguage in Paragraph 114 where you state
that, "each domain generates its clock signal
i ndependently.” 1'munclear how a domain can
generate a cl ock signal.

A So the domain includes a clock for
separately generating a clock signal at a
frequency for that domain.

| can't -- I'm-- |I'm you know -- the
| anguage that's in the claimis pretty clear to
me.

Q So you're referring to the clock in each
domai n? |s that what you're saying?

A Agai n, for each of the plurality of
domai ns, a clock for separately generating
-- "separately generating” -- a clock signal at a
frequency for that domain and the frequency being
dynam cal |l y changeabl e i ndependently. These
are key -- key elenments of the '443 -- of the

frequenci es of the clock signals generated for
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the others of the plurality of domains.

Q Can a domain generate a cl ock signha
wi t hout a cl ock?

A Can a domain generate a cl ock signal ?
That's an odd questi on.

So as opposed to what's described in
the '443, we can have a clock that's generated
outside of a domain and then divided by -- as
-- as is done in -- in some of the cited art
that, basically, are versions of that sanme clock
and fed to domains.

That's an alternative. Not what's

descri bed and not what's taught in the '443.

You know, I'mtrying to understand your
question. |I'mnot trying to be obtuse.
Q | under st and.
Is it safe to assune that a -- the
statenent, "Each domain generates its clock

signal independently,"” refers to the clock within
the domain that's generating a clock signal? |Is
that fair to say?

A Again, | can -- I'm-- |I"m-- ny opinion
here is, in reference to the '443, and the '443
clearly states that, for the plurality of domains

a clock for sep -- that the domain includes a
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clock for separately generating a clock signal at
a frequency for that domamin, and the frequency
bei ng dynam cal |y changeabl e i ndependently of the
frequenci es of other domains -- of the clock
signals for other donmains.

So | think that's really clear.

Q. Is it your opinion that, in the context
of this claim Claim1l of the '443 patent, each
domain is assigned a separate clock?

A. In the context of the '443 Claiml1,
for each domain there's a clock for separately
generating a clock signal at a frequency for that
domain. That's what the | anguage says.
support that for the '443.

Q In the context of the '443 patent, do
you consider a clock to be an integral part of

t he domai n?

A What do you consider an "integral part"?

Q Earlier you nentioned that a domain is
defined by receiving a clock signal; is that
correct?

A Say it one nore tine.

Q. Earlier, | believe that your testinony

was that a domain is defined by an area that

receives a clock signal; is that correct?
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A | didn't say that it's "an area,"”
because | think | was specific in suggesting
that these could be physically distributed or
over |l apping, but that their individual conponents
are fed with a common clock, and that's what's
defining the donain.

Q. So woul d you consider that this clock is
an integral part of the domains?

A. In the context of the '443 patent,
it's clear that the domain includes a clock for
separately generating a clock signal at a
frequency for the domain.

Q Okay. Is it your understanding that the
'443 patent is |imted to enbodi nents where each
domain is assigned a separate clock?

A The ' 443 descri bes how each domai n has
Its -- a separate -- has a separate clock at its
own frequency, and al so an associ ated vol tage.
And those are independent of other do -- of the
frequency and vol tages for other donains.

That's what the '443 teaches.

Q Is it your understanding that each
domain is assigned a clock with a separate
crystal oscillator for each domain?

A. | would assune that there's -- that is
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one possible enbodinment for -- for -- to achieve
separate clocks feeding individual domains; and
that for the context of '443, that is the

-- that's a -- a straight -- that's a straight
-- you know, that's the easiest, | think about
here, in terms of the context of what the '443

t eaches.

If we -- you know, if -- if we want to
go to the other types of solutions that have been
-- that were proposed that, basically, take a
single clock and then divide it by sone integral
val ue, then, again, that's not -- that's
different than the '443 patent.

Q So let's take this exanple of the '443
patent that you' ve di scussed where each domain
has a separate clock

Are the phases of these different
domains related in any way?

A When you say "the phases,"” can you be
nore precise?

Q Sure. As far as the timng of the
different domains. |Is the timng of the
different domains related in any way in the
context of the '443 patent?

A. So the only -- so you're asking if the
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-- the -- the multiple frequencies in the -- for
the '443 patent, for the nultiple frequencies
that are generated, that are avail able, are they
-- do they have any relation to one another at
all? |Is that your question?

Q Yes. That's what |'m asking.

A. In general, they should be conpletely
i ndependent, so they may be in some, you know,
changeabl e i ndependently -- dynami cally
changeabl e, independently, across a range that
may be -- that is -- that would allow for each
clock domain to run at its, I'lIl call it, optinal
power and frequency, or whatever the conputation
happens to be.

Q So if I'munderstandi ng you right,
you're saying that the frequencies in each domain
are disconnected fromeach other in every way; is
that correct?

A | wouldn't say "in every way."

Agai n, we're not gonna have sonething
running at 10 -- you know, two gi gahertz and
sonething running at a hertz. That would be
sonewhat -- you know, unless it really made sense
for whatever's running at one hertz to be running

t hat sl ow.
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Q So are you saying there's not gonna be
an extrene variation in frequency between the
domai ns?

A | didn't say that. It will not be
-- for the exanple that | gave, which is probably
a -- one that has never been devel oped, | would
not be surprised to see that each domai n has
ranges that may overl ap.

Q So even though the frequencies
are not rel ated between the various domains, they
may have frequencies that nmay overlap -- or they
may have ranges that may overlap? Excuse ne.

A. Agai n, though, they're dynamcally
changeabl e i ndependently of one another. So they
don't de -- they don't depend on each other.

Q What ' s your understandi ng of what
"dependi ng on each other" nmeans as far as the
domai ns are concerned?

A If I change the frequency in one
clock domain, that | don't need to give any
consi deration, necessarily, to changing the
frequency in another domain in nmy design.

Q. So in such a case with independent
domai ns as you've defined, is there any --

can there be any problens that arise with
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coordinating timng between the vari ous domai ns?
A So previous art before the '443 taught
that you want to have a -- if you have nultiple
clocks that are generated off a single clock and
you're gonna take rmultiples of that, you're gonna
divide by 2 or 3 or 4, usually small integers,
to have a nore synchronous design so that between
cl ock domai ns conmuni cati on could occur sinply.
Wth the '443, the '443 descri bes
| anguage of utilizing Phase Lock Loops that allow
for two design -- two domains that are running at
different frequencies to sync up and be able to
pass i nformati on between the two donains.
Q So it's ny understanding that this
Phase Lock Loop process that you' re tal king about
avoi ds problenms with not having synchronization
between the different domains; is that correct?
A The Phase Lock Loop is one elenent for,
you know, buffering information be -- allow ng
for two domains that are running at different
frequencies to sync up on passing information
fromone to the other.
Q. Why do these dommi ns need to sync up, as
you had just stated?

A. Well, 1"l give nmaybe one of
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t he sinpl est designs possible, or one of the

si npl est exanples, which is, let's assunme that

nost of our processing pipeline is running at

one frequency and our

Mmenory is running at a

different -- in a different donmin, so two

di fferent domai ns.

And |

need to be able to

-- so the processing pipeline needs to access
menory to get operands to carry out, let's say,
an addition. So it needs to go off and request
those to the menory interface.
Now, they're running at different
frequencies. Typically, nenory technol ogy
i's running slower than processing pipeline
technology. So they'll need to be able to -- you
know, for the passing of information, they'l|
need to be able to sync up between them
Q From your understandi ng of the '443
patent, are there any exanples in the '443 patent
wher e domai ns share a common cl ock?
A (Brief pause.)
So in Colum 6, the -- around
27 -- so -- the '443, particularly -- you know,
it enphasizes the -- and I'll read this, "The
primary di sadvantage of a nultiple clock domain

processor (an MCD processor) is performance
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over head due to interdomain synchronization."

And, you know, so, basically -- and
it says in the next paragraph at 32, sone
synchroni zati on screen -- schenes restrict the
phase relationship and rel ative frequenci es of
the clocks thereby elimnating the need for
hardware arbitration, and it cites 27.

So in ternms of your question, is
there anywhere in this patent description that
descri bes using -- where a single clock is used
to feed nultiple domains, in this context, |
believe -- let's go to 27.

Let's see. 27 is the Sarnenta that,
basically, is titled Rational Cl ocking that was
publ i shed in I CCD 1995.

I think I was at that conference.

So the answer to your question, you
asked if there's any nention of using a single
clock to feed multiple domains, there is, but
the "443 is teaching us away fromthat design
because of various chall enges.

Q So referring to the solution proposed
by the '443 patent that you dis -- that you
di scussed, does the solution of the '443 patent

i ncl ude any exanples of two dommins sharing a
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common cl ock?

A So is it referencing paper -- you're
asking ne does it reference papers and studies
t hat suggest it's easier to take a single clock
signal, divide it by sone known val ue, sone
i nteger value and then feed it to nmultiple
domains? It -- it does provide that, but it's,
basi cally, teaching away fromthat.

Q | understand. |I'mreferring to
the solution proposed by the '443 patent. |
understand that the '443 patent refers to other
-- other papers and -- and -- and systens. But
as far as the system presented by the '443 patent
as a solution, does that include nultiple domains
t hat share a common cl ock?

A The clains of the '443 are teachi ng away
fromsharing a comon cl ock

Does the whole patent -- |1'd have to
read it to nake sure that they didn't offer a --
you know, offer, but it's a possibility as it was
in previous art that they cite.
So they do acknow edge that you could

have a design that has a single clock and feed it
to nultiple domains. But that's not what the

"443 is teaching, as the clainms that we keep
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readi ng, so .
Q Ckay. We're about 50 or 60 m nutes in.
Do you want to stop for a break?
A That would be fine with ne.
MR. THEISS: That works for us, as well.
MR. MAUCOTEL: Do you want to say a
five-m nute break? Does that work all right?
THE W TNESS: That will be fine with ne.
MR. MAUCOTEL: How about a seven-m nute
break, and cone back at 11:05 Eastern.
Does that work?
THE W TNESS: Sounds great. Sounds
great.
MR. MAUCOTEL: Ckay. We'Ill go off the
record. Thank you
THE REPORTER: Okay. We're off the
record.
(Recess taken -- 10:58 a.m)
(Resume testinony -- 11:06 a.m)
BY MR. MAUCOTEL:
Q Let's go ahead and open again to Exhibit
2013, Paragraph 114.
A | am there.
Q Coul d you read the | ast sentence of that

par agraph, Paragraph 1147
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A "That is, each domain nust be free to
generate and change its clock frequency with"

-- "without being tethered to small integer
mul ti pl es of other donmains.”

Q And do you have Claim 1 handy, as well?
It sounds like you ve been able to refer to that.
And | know we're bouncing back and forth a | ot
bet ween exhi bits here.

A | under st and.

Q I just want you to take a | ook at the
claimlanguage in Claiml.

My question is does Claim1l -- the
| anguage in Claim 11l actually recite, "A domain
that is free to generate and change its clock
frequency"?

A The Claim 1 states -- again, "Il -- 1|
can't say it clearer than the | anguage that's
there: "For each of the plurality of domains, a
clock for separately generating a clock signal at
a frequency for that domain, the frequency being
dynam cal |l y changeabl e i ndependently of the
frequenci es of the clock signals generated for
the others of the plurality of domains."”

| think it's consistent.

Q So are you saying that -- that that
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| anguage that you referred to is equivalent to
your statenent that this is a domain that is free
to generate and change its clock frequency?

A | ndependently of the other clock domai ns
-- of the frequency in other clock donains.

The statenment -- the sound byte from

114 that you asked me to recite is referring to,
specifically, an inplenmentation fromprior art
whi ch, basically, changes the cl ock frequency and
ot her domai ns based on a small integer nultiple

of a single clock.

Q That -- that statenment -- that specific
term"small integer nmultiples,” does the |anguage
of Claim1l recite "small integer nultiples"?

A The | anguage in Claim1, basically, says

that the clocks for each donain are generated
I ndependent | y.

Q But does the actual |anguage of Claim1
state the term"small integer nultiples"?

A That particul ar | anguage in ny
declaration is specific for how the prior art
devel oped supported nultiple clock donmains.

So, no, it does not include it.
Q Does the disclosure of the '443 patent

i nclude the phrase, "small integer nultiples of a
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frequency"?
A. So the disclosure of the '443 does

reference the prior art, and, in the prior art,

t hey describe using small integer nmultiples of a
cl ock.

Q And which prior art are you referencing
t here?

A. I"mgonna go to -- let me just -- so if

| go to the Sarnmenta, so this is Exhibit 2004,
titled Rational Cl ocking, so it tal ks about
"Synchronous solutions are nore efficient and
reliable but have traditionally |acked
flexibility because they require clock
frequencies to be related to integer factors.™

And | ater on it tal ks about that the
clock frequencies are related by the ratio of two
smal | integers.

Q So is that the background of this
term then, the small integer nultiples that you
refer to here?

A. When | refer to, in 114, |1'mbasically
responding to the Georgiou publication, which was
coaut hored by, actually, ny previous nanager at
| BM research

But the point is that each of the
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cited exanples of generating nultiple clocks are
generating versions of a single clock that are
dependent on one anot her because they're com ng
off a single frequency and then are distributed
to each cl ock domain.

In the Georgiou patent it's doing this
based on formal feedback and doing this in a
-- and uses preconputed voltage and frequency
pairs to select, but, again, is working off of
the sanme context. Basically, it has, in the
Georgiou patent, a divide by two and a divide by
an el ement described in their figures.

Q So going back to the '443 patent,
besi des this Sarnmenta reference which you have
di scussed here, are you aware of the '443 patent
Itself discussing small integer multiples of a
frequency?
A. Again, | think they're -- in ternms of

the '443 by reference is using -- let ne just
-- give nme a second and let nme take a quick | ook
just to make sure.

(Revi ews docunent.)

(Pause in proceedings while wtness
revi ewed docunent.)

So in ternms of using that exact
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| anguage, so that was -- those were ny -- that
was ny term nol ogy for describing what is
presented in the prior art that was cited by
Lenovo. And, also, specifically -- and, again,
it's des -- it -- that -- that term nology is not
used directly in the '443, but by reference,
particularly, to the Sarnmenta rational clocking.

The term nol ogy, "rational clocking," as
a term may not have been as well-understood as
my description of what actually is done, which is
by scaling by integer nultiples.

But it's very clear fromthe '443 that,
you know, feeding different clock domains with a
clock that's, you know, divided by N, whether
that be 2, 3, 4 small integers, you know, that
was the prior art before the '443 and the '443
t eaches away fromt hat.

Q I"'minterested to hear your definition
of this term "small integer relationships.”
You' ve di scussed here there can be various snal
integers in the frequencies related by those; is
that correct?
A Yes.
So let's say we're taking Nto be 2, so

we' re gonna divide the clock by 2 and we'll have
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a clock running at, let's say, a gigahertz, and a
clock running at 500 negahertz. That would be an
exanple of -- and we use -- you know, you don't
want to use a value, probably, that's, let's say,
a thousand, because then you woul d be sl ow ng
down one clock too much, even though you'd have a
synchronous design that would probably not nmake
as much sense in terns of scaling clocks in
mul ti pl e domai ns.

So -- and in nost of the cited
literature by Lenovo, it's -- they're -- they're
tal ki ng about, "divide by 2 or divide by N, " and,
again, where is Nis usually a small integer.

Q So this termis as sinple as dividing a
frequency by some small N or, in this case, sone
smal|l integer; is that correct?

A Yes. And the -- the -- the goal is
that, after a certain nunber -- after -- let's
say we divide by three, after -- so after -- or
let's say 4. After 4 iterations of the faster
clock -- sorry, of the slower clock, they'l
-- the two clocks will be in phase so that
synchroni zati on between domai ns and conmuni cati on
wi Il be eased.

Q So are there other ways to keep the
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various domains in phase w thout sinply dividing
by an integer?

A. Well, that is part of what the '443
t eaches us.

Q What do you nean by that?

A So if we go to the -- to Claim2, which
builds on Claim1l -- it's a dependent claim
-- that, basically, conprises a Phase Lock Loop
and neans for receiving an externally generated
clock signal and for supplying the externally
clock -- generated clock signal to said Phase
Lock Loop.

And then | ater tal king about the -- the

-- the termin the slack and the processing from
one domain to the other and then being able to,
using a, further described in the dependent

clains, ability to exchange information.

Q I"mreferring -- I'"'mreferring
specifically to the termof "small integer
relationship.” Does this termonly refer to
dividing a frequency by an integer -- that's ny
question -- or is there nore invol ved?

A In the related -- in the -- in

the cited exhibits that Lenovo provided, and

others, it's clear they're dividing that clock
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by -- they're basically feeding a -- using a
common clock and then dividing it down.

Does each -- so one option is using a
integer multiple, and that's usually described
for understandability and sinplicity. [If we're
using -- there is the option that we could use a
di fferent number, a different value, and as |ong
as there's still the ability to have those sync
up in the future dependably, which is, again,

t hey use divide by N and they usually describe
N as a smal |l integer.

So is it the only? So again, you
know, in the -- as described in the literature,
it's generally described as N small integer. |Is
it possible? | suspect there is a way to do it
and still have that ability to sync up. But,
agai n, each of those donmamins is not independent
of each other. Their frequencies are not
I ndependent of each other. So they're -- and
that's, basically, what the '443 teaches away
from is that dependency between domains to have
to have -- you know, or they're being fed by a
single clock frequency that gets conditioned.

Q So wouldn't it be fair to say that your

term "a small integer relationship," refers to
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the ability to sync up over tinme as you were
sayi ng?

A. So if we go to where | can -- so that's
in 114, correct?

Q We were discussing your testinony at
Par agraph 114 of the Declaration earlier, yes.

A. Yes. And in 114, |I'mspecifically
addressi ng Georgiou, in particular, in that
cont ext.

Q So ny question is, though, the idea of
a small integer relationship that you testified
about is related in sone way to the frequencies
mat ching up over time; is that correct?

A Again, | was describing howit's
descri bed in Georgiou.

Q But it's your opinion in Georgiou that
smal | integer relationships end up with domai ns
that match up over tine?

A. VWhen the division -- that is one
possi ble, "divide by 2, divide by N, " as
descri bed in Georgiou.

Q In -- in -- in the exanple that you' ve
given here of domains that are related in sone
way by small integers, is it possible to one

i nteger nultiple of one domain wi thout affecting
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t he ot her domai n?

A So you're saying -- so the only -- once
the -- so the -- that's a -- | see -- | see your
poi nt .

You' re gonna be still off of a single
frequency -- base frequency, so you're not truly

i ndependent of the other domain. You' re stil
gonna be a -- so -- so you're still gonna be
dependent on the frequency of that other domain
because you're only gonna be dividing by a
different NN So you're not independent.

Q So my question was, is it possible to
change the integer nultiple of one domain w thout
changing the integer multiple of another domain?

A It depends how you' re changi ng that
-- each of the frequencies.

So can | change fromdividing by 2 to
dividing by 3 for one donain and keep the other
domain as dividing by 4? Yes. But they're
still, basically, fed by a single source. And
you're only gonna be -- and you' re dependent on
t hat source, so you are dependent on that other
frequency.

You know, independence includes, you

know, selecting your own frequency w thout any
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consi deration of the other domains. And, again,

you're only going to be able to divide a fixed

frequency or the freq -- you know, the -- the
-- the -- the one frequency, or whatever
-- however number you have -- by that -- a

fixed val ue.
Q. Okay. |If we could turn to Paragraph 50

of your Decl aration, --

A Sure. Just a second.

Q Sur e.

A Okay. |I'mthere.

Q And this part of your declaration

actual ly discusses sonme of the disclosure of
the ' 443 patent that we disclosed -- that we
di scussed earlier. In fact, | think you read
that section already of the patent. This is
colums -- excuse ne --
A Col um 6.
Q -- Colum 6, correct.
Do you -- do you mnd just reading, once
again, Columm 6, Lines 32 through 36 of the '443
pat ent ?
A Mm hnm
So |'m gonna read the paragraph before

it, if you don't mnd, as well, just so we have
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the full context?

Q Sure.

A. "The primary di sadvantage of a
mul tiple clock domain processor is the
performance overhead due to interdonain
synchroni zation. 1In this section, we discuss
the circuitry required to performthe
synchroni zation. W discuss how to nodel its
performance cost bel ow. Sonme synchroni zation
schenmes restrict the phase relationship and
relative frequencies of the clocks thereby
elimnating the need for hardware arbitration,
cites 27" -- which we've tal ked about here
multiple tines, which is the -- is it the
Sarnmenta? Yeah. The Sarnenta --

Q. That's the Sarnenta.

A. - - paper.

Q. Ri ght .

A. Ri ght. That uses rational clocks.

Q Ckay. And so --

A. "Unfortunately, these schenmes" --

Q We can nove back to your Declaration

which refers to that portion that you've read.
A. Yes.
Q. And the | ast sentence in Paragraph 50
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of your declaration states, "These statenents
clearly informa POSITA that the invention is
designed to avoid architectures where clock
domai ns nust maintain a small integer
relationship to each other; is that correct?

A Yeah. | -- 1 believe -- | -- 1 feel
strongly that the invention teaches away from
using an architecture where the clock donmains
must maintain this small integer relationship to
each ot her.

Q well, why should a POSITA avoid

these type of architectures, where clock domains

mai ntain a small integer relationship to each
ot her ?
A By havi ng dependenci es between cl ock

domai ns, you're restricting what frequency
each domain can run at to get its either optinmal
performance, optiml power, whatever your
criteriais. And so by restricting themto be
mul ti ples of a common frequency, we're going to
-- it's -- that -- that inplenmentation will be
subopt i mal

And, again, having them as, you know,
as integer nultiples will probably run one -- nmay

run one too fast or one -- I'msorry, not too
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fast, but one too slow, just for the sake of
sinmplifying syncing up between the domains.

Q What do you nean by that, that one would
have to run too slow to sync up?

A. Well, let's say | divide by two, and |I'm
doing that for a reason. Maybe it's because |I'm
alittle bit slower than the other domain. M
cert -- nmy -- my devices are a little bit slower.
But | -- | used N equal to 2, and that, basically
-- now I["mrunning at half speed, and | didn't
need to go quite that aggressively. But because
of my strategy for syncing up the clocks in the
multiple domains, I'mgoing to be limted here.

Q Is it true that sone of these systens
that you're referring to, where the frequencies
are related in sone way, are related with a
nunmber smal |l er than an integer?

A Do you nmean smaller than 1?

Q Yeah. Snaller than 1.

A So that they could speed up? So
if | doubled -- so | could use .5, whichis --
basically, they are integer multiples. So I -- |
don't want to play that gane.

Is that what you're getting at? |'m not

quite clear.
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Q No. | think --

A You're | ooking for sone
determ nism - -

Q -- what I'mreferring tois --

A. Yeah. You're |l ooking for sone
det erm ni sm bet ween the frequencies of the two
cl ock domains so that they can -- there can be
sone -- in the future, they can communi cate nore
sinply due to being -- they'Il be in phase at
t hat point.

Q What |'m saying is it's not necessarily
one integer to another integer relationship; is
that correct? It can be sone -- some -- sone
smal | er nunber than an -- sone portion of an
I nteger to be related between the different
domains; is that correct?

A. I hadn't considered that in ny anal ysis.
I"d have to think about that a little bit nore
before | had an opi ni on.

Q As far as the '443 patent teaches,
what reasons does it give for avoiding these

architectures where clock domains maintain a

smal | integer relationship to each other?
A. So as described -- | can read it again.
You -- you -- so in Columm 6, you know, "Some of
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t he synchroni zati on schenmes restrict the phase
rel ationship and relatively frequencies of the

cl ocks thereby elimnating the need for hardware
arbitration. Unfortunately, these schenes inpose
significant restrictions on the possible choices
of frequency."

So, in addition, the need to control
the -- to control the phase rel ationships of the
cl ocks neans that gl obal clock synchronization is
required.

And, again, the '443 says, "Qur design,
specifically, recognized the overhead associ at ed
with independent clocks with no known phase
rel ati onship. W believe this overhead to be
unavoi dable in a multiple-clock domain processor.
One of the notivating factors for the design is
the recognition that the traditional gl obal
clock distribution willing becone increasingly
difficult in the future."

Q So the first sentence of that paragraph
t hat you read di scusses the need for hardware
arbitration. What's hardware arbitration?

A. So this is, again, I -- it's referencing
27, so let's go and | ook at 27.

l'"mnot sure if they use that
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t er m nol ogy.

Yeah. They do use that term nol ogy.

So right in the abstract, basically --
"Il read the last line of the abstract -- "Qur
approach mai ntains a known-phase rel ationship
bet ween cl ocks whose frequencies are related by a
rati onal factor and exploits the predictability
of their relative phases to algorithmcally tined
comruni cations without runtinme arbitration
contests.”

So when we're trying to sync up, you
know, signals between two -- or values between
two cl ock domains or conmuni cati on between those
domai ns.

I'"d refer you to ny exanple of the
processi ng pipeline and the nmenory systemt hat
| referred to earlier as an exanple.

Q So how does this restriction
of phase relationship and rel ative frequency
elimnate the need for hardware arbitration,
t hen?

A Let's take the exanple of we're running
at a gigahertz and 500 negahertz in the two
domai ns.

After two cycles in the 500 megahertz
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domain, | wll be in phase with the gigahertz

-- I"'msorry. Opposite. The gigahertz will be

running twice as fast. So the gigahertz is

running twi ce as fast. After two cycles, it wll

be in phase with the 500 negahertz. So in that

sense -- so then the comunication is sinpler.
That' s what the Sarnenta paper's about.

Q So just by virtue of them being
synchroni zed in some way, there doesn't need to
be a timng function; is that correct?

A. "There doesn't need to be a timng
function.” | don't know what you nean by that.

By having a known phase rel ationship
bet ween cl ocks whose frequencies are related by a
rel ational matter -- a factor, I'msorry,
basically, they will be nore predictable of
their relative phases and easier to sync up.

Q Ckay. We've been discussing the 2004
Sarnenta reference. | think that's just the
portion of it that you had just read recently; is
that correct?

A That is correct.

Q. There is sone testinony about the
Sarnmenta reference in Paragraph 34 of your

Declaration I'd like to turn to.
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A Okay. |'mthere.

Q In the center of that Paragraph 34,
there's a line that starts with, "Wile Sarnenta
I ntroduces."” Could you read that sentence there?

A “Whil e Sarnenta introduces a
synchroni zati on approach | everagi ng rational
frequency rel ati onship, Sarnmenta's schene inposes
significant restrictions on frequency sel ection
as noted in the '443 patent.”

Q And what are these "significant
restrictions in frequency selection"” that you're
referring to here?

A. There needs to be a rational

rel ati onship between the frequencies in each of

the clock domains. And they're -- and they have
to -- and they're dependent on each other.
Q And the rational relationship is related

by integers? |s that what you're referring to?
A So a rational -- so, basically, I'll say
that there's a single -- there's a single clock
that's used for generating the frequencies for
each of the dommins, and so they're not
i ndependent .
The ' 443 teaches us we can have our

i ndependence and cl ock frequency generation
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and all ow each domain to have their independent
frequency, thus optim zing execution.

Q So in your opinion, these significant
restrictions boils down to the nunber of
di fferent frequencies that are sel ectable
in each domain; is that correct?

A. No. Not the nunber you can sel ect.
It's the i ndependence between each domai n bei ng
able to use its own frequency independent of the
frequency used in other domains. That is the
novelty of the '443.

Q And so how is that independence --

A. I[t's not just a nunber. I1t's not |ike,

"oh, we can three frequencies or four frequencies

or five." That's a different -- you know, |
don't think -- all we're -- all the -- the '443
allows for a plurality. It doesn't say exactly

how many, and so it allows for whatever nunber.
Q Correct. |I'mnot tal king about the
nunber of domains. |'mtalking about the nunber
of avail able frequencies in each domai n.
A The nunber of avail abl e frequencies
in each domain? A domain is defined by its
frequency.

Q Right. So ny understandi ng of what we
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are discussing here, it sounds |like what you're

saying is that the significant restri

ctions

di scussed in Sarnenta has to do with domai ns

bei ng related by sone i nteger nunber in their
frequencies; is that correct?

A That's part of it. The other part is
that they are -- it's a single frequency that
-- and -- and therein lies the | ack of
i ndependence as descri bed.

Q Can you describe that: "A single
frequency therein lies the" --

A So they're basically being -- so there's
a single base frequency that is then -- we use

the term"conditioned.” Usually it's divided to
feed each of the frequencies in each domain.
That's the technique that Sarnenta is describing
and what the '443 is teaching away from

Q So how does that propose -- inpose a
significant restriction?

A Didn't we just go over that?

Q Well, you nmentioned there's a single

frequency that's conditioned in sone way.

Does that -- in your -- in your --
A So on Colum 6, Line 32 -- | can read
it again -- it's pretty clear -- and, again, it
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refers to howit's done in -- as well in -- in
Sarnenta, but, basically, | think it's providing
mul ti pl e reasons why you don't want to have, you
know, this dependency between cl ock donai ns.

Q | think if we junp down to Paragraph 52,
there's al so some nore expl anation here that
can maybe be hel pful, so let's go to your
decl aration in Paragraph 52.

Coul d you go ahead and read that once

you've got it in front of you?

A. 52?

So |I'm gonna read 51, because 52 is

referring to -- is relative to 51. |Is that okay?
Q Okay.
A. So 51 recites, "The references cited in

the specification, particularly Sarnmenta, and,
by extension, Pratt, reinforce this distinction.
As a POSITA, | recognize that Sarnmenta and Pratt
descri be systens that rely on rational clocking;
that is, systens where the cl ock frequencies of
different domains nust maintain a ratio of

smal | integers. These systens exploit the
predictability of phase alignnment over a fixed
interval, referred to as a coincidence cycle or

beati ng period, to schedul e communi cati on w t hout
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requiring one-tinme arbitration."”

Par agraph 52, "From a techni cal
perspective, these rational clocking systens
necessarily inpose frequency constraints on
each domain in order to maintain the fixed
alignment interval that enables deternministic
conmuni cation. Each domain's clock frequency
must be selected froma narrow set of permtted
val ues that satisfy the required rational ratio.
A POSI TA reading Sarnmenta and Pratt woul d have
under stood that such constraints fundanentally
limt the system s ability to i ndependently vary
domai n frequencies."

Q I"d like to focus on -- it's the second
sentence fromthe end of what you' ve just read --
"Each domain's clock frequency nust be sel ected
froma narrow set of permtted val ues that
satisfy the required ratio."

Do you see that there?

A Yes.

Q What is this narrow set of permtted
values you're referring to here?

A. I"mreferring to, as described in
Sarnmenta and Pratt, the small integer val ues that

are referenced specifically in that prior art.
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Q So the small integer values is
equi val ent to the narrow set of permtted val ues?

A In the context of Sarnenta and Pratt,
t hey are.

Q Is it possible to approxi mate the number
of permtted values referred to here?

A. To approxi mate the nunmber of pernmtted
val ues?

The nunber of val ues has -- again,
the -- the -- given the ability to change -- I'm
confused by the question because you -- you
-- this is the second tinme you've asked "the
nunmber of values."” And the nunber of values is
the -- the four -- the -- the '443, basically,
allows for a -- has a plurality of clock domains
and doesn't put such restrictions on what -- what
t he nunber of different clock frequencies are
used for individual domain.
Wth the prior art, they're going

to -- you'll -- you need to be able to -- you
have to go and check -- you have to talk to your
nei ghbors and see what other donains are running
at, and then this can tell you what you can run
at because, one, you're being fed by the sane

base clock and you're just dividing it by sone
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val ue.

And -- and -- and so -- and you need to
be able to nake sure that value was such that you
can predictably have your coincidence cycle, or
beating period, to sync up. And, again, wthout
it, it will conplicate the design significantly.

So Sarnenta and Pratt are teaching us

sonething very different than what's in the -- in
the ' 443.
Q So I'mreally just referring

to your statenent, "The narrow set of permtted
val ues." | understand your explanation there.
It's the narrow set of permtted val ues connected
to what you're tal king about, that the domains
must be connected in sonme way, their frequencies
must be related in some way. |Is that what that
statenment is referring to, "a narrow set of
permtted val ues"?

A The rel ationship between the clock
frequencies in the different domains, that's
what I"'mreferring to. And, again, specifically
talking in that context on Sarnenta and, by
extension, Pratt.

Q Okay. We're about 50 minutes or so in.

Did you want to pause for a break again?
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A. Sur e.
MR. MAUCOTEL: Let's go off the record.
(Recess taken -- 11:56 a.m)
(Resune testinony -- 12:05 p.m)
BY MR. MAUCOTEL:

Q So nmovi ng just a coupl e paragraphs down
fromwhat we were tal king about before, 1'd I|ike
to di scuss Paragraph 54 of your exhibit -- of

your Decl aration, Exhibit 2013. And this refers
to the Chakraborty reference; is that correct?

A Yes.

Q And that's a paper entitled Efficient
Self-time Interfaces Processing Cl ock Donains.
Is that correct, what the Chakraborty reference
i S?

Yes.

Q I's the Chakraborty paper cited in the
'443 patent?

A No. No, it's not.

Q Coul d you turn to Paragraph 58 of your
Declaration. This is continuing the discussion
of Chakraborty. |If you could read Paragraph 58
when you have it up?

A Well, again, 58 is referring to

sonet hi ng fromthe previous paragraph, which
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"Il read 57. |Is that okay?
Q Sure. Please proceed.
A Yeah. "Chakraborty al so nakes cl ear

that systens utilizing rational clock frequencies
are different from systens that operate at
arbitrary frequencies. Specifically, Chakraborty
expl ai ns, 'as described above, we present designs
when t he sender and receiver operate at exactly
the same frequency, at frequencies that are
rational nultiples of each other, at closely

mat ched frequencies and at arbitrarily relatively
stabl e frequencies.' To enphasize this point,
Chakraborty dedi cates entire separate sections of
the paper to rational clock frequency nultiples
and arbitrary clock frequencies reinforcing that
these are treated as distinct classes of
systens. "

Q So is it true that your testinony that
rational clock -- rational clock systens and
arbitrary clock systens are separate is based on
t hese bei ng separated sections of Chakraborty?

A | offer -- | selected Chakraborty as
an exanple of a -- you know, a description that
clearly differentiates between a rational clock

frequency domain, so, basically, the two exanples
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with rational clock frequency nultiples and
arbitrary clock frequencies; that they are
treated separately and distinctly in that paper
I's why | brought the Chakraborty paper into this
di scussi on.

Q Okay. Let's go ahead and turn to a
few paragraphs earlier in your declaration to
Par agraph 41.

I"mnost interested in the |ast sentence
of this paragraph, which you have in front of
you. If you could read that?

A Well, this is referring to Pratt.

And, basically, I'mdescribing, | think,

sone -- so in -- in Paragraph 40, just to give
It nmore context, "So in this way, Pratt provides
the detailed inplenmentation of the theoretical
foundati on that underpins the concept of the

coi nci dence cycle referenced in Sarnenta.

The coi nci dence cycle and beating period are
functionally synonynous terns for the reoccurring
al i gnment wi ndow of two rationally rel ated

cl ocks, and both serve as a basis for the
synchroni zati on stream descri bed across both
docunments. This predictable timng structure

yi el ds a powerful architectural advantage. It
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enabl es the systemto preconpute a schedul e of
valid and invalid transm ssion and reception
I nterval s.

As a result, data" extensions --
"exchanges between i ndependently cl ocked systens
can be precisely tinmed to occur only during safe
wi ndows, thereby avoiding nmetastability and
elimnating the need for asynchronous handshaki ng
protocols or dynam c arbitration logic. The
comruni cati on proceeds determ nistically and
Wth high throughput even across cl ock domai ns
operating at different speeds.

In this context, the coincidence
cycle, or beating period, serves as a fundanental
mechani sm t hat transfornms what woul d ot herwi se by
an asynchronous conmmuni cation challenge into a
synchronously sol vabl e probl em achi eved t hrough
rational clocking and determ nistic scheduling.”

Q Thank you for reading that.

So referring to the | ast sentence
of that paragraph, what is an "asynchronous
conmuni cati on chall enge"” -- an exanple of "an
asynchronous conmuni cati on chall enge" referred to
here?

A. So when two cl ock domai ns need to pass
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I nformati on between those donmi ns, they need
to have the ability to in sone way synchronize
t he communi cati on, such that we can

determ nistically have a way of conmunicating
data from one domain to the other, even though
t he speeds of those domains are different.

By using rational factors as described
in all of the exanples that we're discussing, we,
basi cally, know that after a certain nunber of
cycles, they'll -- those two domains will be in
phase, and so wi ||l make that synchronization and
t hat passing of information, that comrunication,
easier to acconplish and be nuch nore
determnistic in that sense.

Q Well, that's the one exanple, is to have
the phases |lineup as in the previous exanples, as
we' ve tal ked about. What is the solution that
the '443 patent presents as a solution to the
asynchronous conmuni cati on chal |l enge?

A So the '443 | everages a couple of
mechani sns.

First, it leverages a Phase Lock
Loop that basically will allow for, basically,
possi bl e syncing, and, in addition, the

"443 describes the ability to -- and these are
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I ndependent clainms -- the ability to have a -- a
queue between each of the domains with status of
enpty and full described that, basically, allow
for that comrunication to happen even though
those are running asynchronously.

Q So, in your opinion, do these sol utions
offered by the '443 patent, the Phase Lock Loop
that you discussed, as well as the queue between
the different domains, do those result in
synchroni zi ng the vari ous donmai ns?

A. They allow for determnistic
comruni cati ons between the domai ns.

Q And what does "determnistic
comruni cation” refer to?

A. That | can -- when |I have two
I ndependently domain -- clock domains, running
at different frequencies, and I'mtrying to
comruni cate informati on from one to anot her,
| have a nmechani sm for perform ng that
conmmuni cati on, and, again, that allows
for, you know, the decoupling of the two domai ns
and to allow themto run independently, as well.

That's -- that's part of the com-- you
know, part of, you know, what that enables. The

fact that they have conpletely separate clock
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generation nechanisns is also the major benefit,

as well, for the '443.
So, again -- but I'll -- you know, that
-- sO0 -- and -- and Claim6, which is a dependent

claimon 5, which is a dependent claimon 1
descri bes that.

Q. But it's your understandi ng that
t hese nmechani snms allow for the domains to be
synchroni zed at a given tinme -- for a chosen
tinme; is that correct?

A. They allow for information to be
comruni cat ed between donmmi ns.

Q And the domains are -- there's sone
synchroni zati on between the domains as well; is
that correct?

A Is there a synchronization between
the domains? No. Not -- the clocks are not
synchroni zed. The communi cation is synchronized.

Q So these -- the phase | ock |oop and the
queue system that you discussed allow the phases
of the various domains to be synchronized?

MR. THEI SS: (Objection. M sstates
testi nmony.
THE WTNESS: | said that -- so -- so

ask your question again.
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BY MR. MAUCOTEL.:

Q SoIl'm-- I"mjust interested in -- in
trying to understand what you're saying. The
solution by the '443 patent, which, as we've
di scussed, are the Phase Lock Loop and the queue
system result in the donmains being synchronized
to send information; is that correct?

A. | -- the -- the -- basically, these are
t he mechani sns that are being described in the
'443, and they're allowi ng for and supporting the
comruni cati on between the two clock domains --
for the communi cation to happen between the two
cl ock domai ns.

Q Do these solutions allow the domains to
be synchronized in any way?

A Only the conmuni cation is perforned
In a way that provides us with determnistic
communi cation. There is no -- again, there's no
rel ati onship between the clock frequencies of the
separ at e donmi ns.

Q Is it true that when the information is
sent, at the time the information is sent, the
domai ns are synchronized in their timng?

MR. THEI SS: (bjection. Asked and

answer ed.
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THE W TNESS: Are you aski ng about the
"443 or sonme other art that the '443 teaches away
front?

I think you're tal king about the -- the
art that the '443 teaches away from which is
usi ng synchronous -- using clocks that are
runni ng off of replicas of some base cl ock.

BY MR. MAUCOTEL:

Q " mtal king about the '443 exanpl es that
we' re di scussing here.

You were tal king about --

MR. THEI SS: Objection.

BY MR. MAUCOTEL.:

Q -- determ nistic conmunication.
I"'mtrying to understand your definition of this
term

At the tinme of communication, is
the timng of the two domai ns comruni cati ng
synchroni zed?

A No. The timng is independent of each
other. They're basically using a buffer for the
comruni cati on between the two domains.

Q. So there's no synchronizati on between
the domai ns even at the tinme of comrunication?

A. Again, the only aspect is the ability to
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wite to a queue and read from a queue, but no
dependency on the clocks of the frequencies of
t hose two donmai ns.

Is that clear?

Q So |I'm not tal king about clock
dependenci es, |I'mtal king about synchronization
between the timng between domains. At the tinme
of comunication is there any synchroni zation
bet ween the --

A. You're talking timng -- you said timng
and synchroni zation. That's frequency. It's
just another term So I want to be very clear
and careful that the two dommins are reading and
witing to a buffer, to a queue. And that's how
I nformation is passed from one domain to another,
as described in Claim6.

Q And, in your view, that conmunication is
not related to the donmai ns being synchroni zed as
far as tim ng?

A Agai n, each domain still runs at its
own individual frequency and they're -- and each
frequency is independent of other frequencies in
ot her domai ns, as taught by Claim1.

Q Okay. Let's go ahead and turn to

Par agraph 66 of your Decl aration.
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A. Sure.

' mthere.

Q Coul d you just go ahead and read
Par agraph 66 when you've got it?

A So this is in the context of the Shenai
reference, which is Exhibit 1004. And 66 says,
"It should be noted that Shenai is focused on
supplying a clock and vaulted source to an
anal og-to-digital converter in contrast to the
m croprocessor targeted in the '443 patent.
Further, Shenai's characterization of systens
requiring asynchronous communi cati ons as
undesi rabl e woul d not notivate a POSITA to
I npl ement a gl obally asynchronous architecture
as required by the '443 patent.”

Q The citation after the first sentence

says, Exhibit 1004, 3 comma -- or 3:0025. Do you

know what that cite is referring to there?
A Let me go to that.
So that is -- should be Colum 3.
It may be a typo.
Oh, 'cuz it's -- it's described
differently, yes. It's -- they're using
di fferent nunberi ng.

Page 3.
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So it's referring to -- so they don't

use colums in this. They have, sort of, pages,

or I don't know what you want to call them It's
on Page 9 of 13, but it's on -- |I'm not sure what
we -- how we referred to the 3 that's at the top

of the page and then Paragraph 25.
Q. Okay. So it's referring to Paragraph 25

on Page 37

A. Yes.
Q Okay.
A. Yeah. | -- | was thrown off also by the

different way that this patent is structured.
Q Okay. The -- the -- the disclosure
here, per your testinony, in -- involving this
section states, "It should be noted that Shenai
he's focusing on supplying a clock and voltage
source to an anal og-to-digital converter in
contrast to the m croprocessor targeted in
the '443 patent"; is that correct?
A That is correct.
Q Well, where is this analog-to-digital
converter that is referred to here in Shenai?
A. | believe -- let's see -- if we go
down -- again, | apologize that this reference,

t hough it's not mne, doesn't have |ine nunbers.
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So it's describing Figure 4. It
says, "Loads 410 through 416 may be i ndivi dual
conponents, functional blocks of single conponent
or independent systens. Typical |oads may
i ncl ude an anal og-to-digital converter utilizing
conparators as described in U S. patent serial
nunmber attorney docket hybrid data conparator.”

So it's, in sonme sense, describing
applications that apply to anal og-to-digital
conver si on.

If we go to Figure 4, let ne just take a
| ook real quick.

Q Yeah. Paragraph 25 refers to Figure 4
as -- as -- as well, correct?

A Yes. (Reviews docunent.)

So it has dynam c power and cl ock
di stribution controller.

Q The anal og-to-digital converter you're
referring to, does that refer to the | oads shown
in Figure 4, which are 410, 412, 414 and 4167

A. So it says loads -- so fromthat
Same Paragraph 25, "Loads 410 through 416 may be
i ndi vi dual conponents, functional blocks of a
si ngl e conmponent or independent systens. Typi cal

| oads may include an anal og-to-digital converter
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utilizing conparators,” and, again, it's
described in some other docunent.

Q Ckay. Let's go ahead and --

A And then they go on -- just let ne
finish, please.

Q Okay. Go ahead.

A. "OQther | oads may include RF power
anplifiers as used in cellular phones, LCD
di spl ays, TFT displays, and are likely used in
cel lul ar phones and personal digital assistants.”

And so RF power anplifiers is anal og
circuitry. So, again, it's tal king about things
| ess akin to nultiple clock domains and
m cr opr ocessor.

Q Okay. We can go ahead and continue this
when we return fromlunch and continue with this
questi oni ng.

A Very good.

Ckay. Thanks.

MR. MAUCOTEL: We can go off record.

(Lunch recess -- 12:31 p.m)

(Resune testinony -- 1:18 p.m)

BY MR. MAUCOTEL:
Q Okay. Let's go ahead and turn back to

Par agraph 66 of your declaration, Exhibit 2013.
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This is kind of where we |eft off before |unch.
A | amthere.
Q Ckay. And the first sentence of
Par agraph 66 states, "It should be noted that
Shenai is focusing on supplying a clock and
vol tage source to an anal og-to-digital converter,

in contrast to the m croprocessor targeted in the

"443 patent”; is that correct?
A Yes.
Q And is it -- is it true that the

anal og-to-digital converter here is in reference
to the [ oads in Shenai?
A. Let me go back to Shenai, and let ne

| ook at the | anguage.

(Revi ews docunent.)

So it says, "Loads 410 through 416 nmay
be i ndividual conmponents, functional blocks of a
singl e conmponent or independent systens. Typical

| oads may i nclude anal og-to-digital converter

utilizing conparators as described in whatever
patent. O her |oads may include,” and it gives
a laundry list with, like, our -- our power

anplifier. So certainly elenents of anal og and
digital, but it looks like a mx, which is

different than a m croprocessor.
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Q So to clarify, though, this statenment
i n your testinony is referring to the | oads?

A Yes.

Q Yeah. Let's continue reading in Shenai
the next few sentences as you were reading.

So one exanple of the | oads, as you
stated, is an analog-to-digital converter. Can
you read the sentence that begins, "Oher | oads
may i ncl ude"?

A. Ot her | oads may include an RF power
anplifier as used in cellular phones, LCD
di spl ays, TFT displays and the like used in
cel lul ar phones and personal assi stant devices,
digital cameras, et cetera.

Q Sois it --

A So it's talking to a display which
usual Iy involves, you know, sone type of -- so
it's a -- you know, a different environment and
application and, generally, has both digital
and analog. But I'm-- I'"'m-- | was referring
to the typical |oads comment that's specifically
written in that 0025 paragraph.

Q Okay. Let's continue on to the
next sentence after the one that you read.

"Still further exanples may include."”
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A Sure. "Still further exanples
may i nclude conponents or subsystens of
m croprocessor or mcrocontrollers such as
cache, register files, LUs, integer, and"
SO -- "instruction pipeline circuitry hardware
multipliers, floating point circuits, nonvolatile
menory. "

Q So is it fair to say that there's kind
of a wide range of possible conponents that coul d
be a | oad, as far as Shenai is concerned?

A. Shenai is prime -- was prinme -- you
know, initially focused on this class of
anal og-to-digital, but does offer us a | aundry
list of other types of devices.

Q And it's true that those | oads may
I ncl ude conponents such as m croprocessors and
m crocontrollers; is that correct?

A That's what it says.

Q Woul d a m croprocessor or a
m crocontroller be inplenmented on an integrated
circuit?

A Much of what | -- what do you nean
woul d a m croprocessor or mcrocontroller be
i mpl enmented on an integrated circuit?

(Wher eupon M. Theiss | ost connection.)
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That's a very broad question.
I'"mtrying to understand.
I nmean, usually you're going to use, for
a mcroprocessor, npst processors use a custom
Usually today it's -- I'"'mnot -- | think |I've
|l ost track as to if it's CMOS recently, and,
basically, are very highly integrated. |[|'m not
sure | know what you're asking in your question.
Q Sure. Are mcroprocessors or
m crocontrollers suitable for being integrated on
an integrated circuit?
A An integrated circuit?
| mean, what an ASICis that's
referenced in this particular -- in the Shenai,
and what an integrated circuit is, in general,
are two -- so an Application-Specific Integrated
Circuit is sonething very specific to a
particul ar application and could be anything --
THE REPORTER: Excuse ne. Excuse ne.
| don't nmean to interrupt. | think we | ost
M. Theiss -- Theiss. |It's looks like he's no
| onger here.
MR. MAUCOTEL: Let's go off record.
(Recess taken -- 1:25 p.m)

(Resune testinony -- 1:26 p.m)
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BY MR. MAUCOTEL.:
Q Ckay. The question pending was are
m croprocessors or mcrocontrollers suitable for

being inplenmented on an integrated circuit?

A And, again, | was trying to understand
your context of the inter -- of an integrated
circuit. It could be as an ASIC, which,

generally, inplenments a very specialized type of
device in a circuit. Mcroprocessors use a nore
custom based desi gn and | ayout technol ogy for

i mpl enmenting circuits -- inplenmenting, you know,
devi ces.

If you're talking -- so tal king about
integrated circuits, in general, that's a very
broad class. So I'mjust trying to be -- maybe
I f you could be nore precise on what you're
aski ng.

Q Well, isn't it true that sone
m crocontrollers or mcroprocessors can be
I npl emented in integrated circuits?

A They could be integrated as an
integrated circuit, yes. They could be -- a
m croprocessor could be inplenented in a
fiel d-progranmble gate array. It could be

I npl emented in an ASIC.
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Q Okay. Let's go ahead and nove down in
the Shenai reference. This is Exhibit 1004. W
were just reading in Paragraph 25. Paragraph 33
continues the description of Figure 4.

Coul d you read in Paragraph 33,

if you have that in front of you?

A Yeah.

Q M dway down Paragraph 33 there's

a sentence that begins, "Because DC-to-DC

converters 470 to 476." Do you see that?
A Yeah.
Q Coul d you read that sentence?
A. "Because DC-to-DC converters may

i nclude smaller reactive conponents that may
be integrated nonolithically, single die or
conponent with | oads, such as 410 through 416,
such as on a common integrated circuit, for
example," --

Q So --

A -- "DC to DC converters may be pl aced
strategically with a large die near the specific
| oad clusters for which they provide power.™

Q G eat .

So is it true that | oads 410 through

416, which we've been di scussing, can al so be
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integrated with DC-to-DC converters?

A So Shenai is describing that they could
be integrated into a integrated circuit with
that, but they're -- again, the Figure 4 that we
referred to before was specifically show ng us a
design that was targeted for A-to-D conversion,
so .

Q And where is that in Figure 4 that
you're saying is specifically determ ned by
the --

A. Just by the design itself. Just by the
design itself.

Q Can you explain what aspect of the

design lends itself to AC-to-DC conversion?

A Hold on. |'msorry.
Well, | have a -- because | have the
hi gh- speed DC-to-DC converters, so let ne -- you
know, they're basically servicing -- so -- so
they're -- how can | describe this?

(Revi ews docunent.)

So just fromthe description that I
read on 0025 was nmy mmjor indication that this
is -- that these | oads are, basically, involved
I n anal og-to-digital conversion.

Q Isn't it true that --
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A Again, this would be -- this would be a
bl ock that you'd see in an A-to-D converter,
pr obably.

Q Do you see a block that says A-to-D
converter in Figure 47

A No, just that that's described in 0025.

Q Is it true that Paragraph 25 descri bes
that the | oads can be anal og-to-digital
converters?

A. Can you point nme to somewhere in Shena
where it says that?

Q Par agr aph 25.

A So they're describing the | oads
that they're controlling. And, again, they're
giving, as the nmajor exanples, analog-to-digital
conversion and al so RF power anplifiers, which
-- and -- and elenents that, typically, involve
anal og-to-digital signals.

Q Is it true that these | oads can al so be
m croprocessors?

A They -- so in -- in 0025, they nention
m croprocessors, but they don't necessarily
descri be how this particular circuit would need
to change to support anything relative to a

m croprocessor or a mcrocontroller. It's much
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nore | ogical for a sinpler element such as an
A-to-D converter.

Q That may be, but it is possible that a
| oad can be a m croprocessor in this paragraph;
is that correct?

A The paragraph does state that, still,
further exanples include conponents or subsystens
of a m croprocessor.

So conponents or subsystens doesn't
sound like a full mcroprocessor or ful
m crocontroller. So |I don't know It's
somewhat vague.

Q So what woul d be conponents or
subsystens of a m croprocessor in that case?

A | don't know what they're referring to
directly. They do tal k about caches, nenory
files -- register files -- sorry -- ALUs, so
different elenments. But, again, how those
woul d be organized and work with this particular
circuit is unclear.

Q Coul d anal og-to-digital converters
be part of the conponents or subsystens of a
m croprocessor that they're referring to here?

A. When | think of the mmjor conmponents of

a mcroprocessor, in terns of -- | don't -- |
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don't -- you know, they're digitally controll ed.
And whil e they do have anal og el enents for
driving buses and other interfaces, the mgjority
of the devices are digital.

Q So if the majority of the devices
are digital, is it still possible that a
m croprocessor has sonme anal og-to-digital
conponents in it?

A. Yes, it's still possible. Again, how
Figure 4 -- how those | oads would be the el enents
of a m croprocessor that are described here is
very unclear to ne. And the -- the pat -- the
patent doesn't go into any further discussion on,
you know, how that's done for those types of
| oads.

Q Vel l, whether the patent goes into
it or not, is it true that Figure 4 can include
m croprocessors as | oads?

A They offer a laundry list of exanples
that may include conponents of a m croprocessor
or conponents in subsystenms of a m crocontroller

Q Okay. Let's go ahead and turn back to
the '443 patent again. This is Exhibit 1001.

A. Sure.

Q And let's go to the clains, again,
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actually. Lets's goto Caiml. It's on
Page 18.

A. Yep.

Q And if you could read the Preanbl e of
the claim the first line of the claim when you
get to it.

A The Preanble is? 1'mnot famliar with
what a Preanble of a claimis. It says, "W
claim? 1s that what you're --

Q Correct. Yes?

A. So read Claim1? 1s that what you'd

like nme to do?

Q Sure. Yes. Just the first sentence of
Claim 1.
A "A multiple clock domain mcroprocessor

conprising a plurality of domains."
Q So what typ -- what materials are

typically used to make a m croprocessor?

A. Are you tal king about silicon and
copper.
Q A m croprocessor has a nmass, correct?

A Has a what ?
Q Has mass.
A Ch, ny gosh.

Sure. | think I have one in ny closet
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here. | can pull one out, yeah.
Q And a m croprocessor is a physical item
s that true?
A Yes.
Q Okay. Let's turn to Paragraph 42 of
your decl arati on.
And if you could read Paragraph 42 when
you get to it?
A Sure.
"Counsel has asked ne to discuss the
Si npl eScal ar tool that is nmentioned in the
Samararo [phonetic] -- or however you say it
-- paper.
In the sanme tine frame as the Samararo
paper, the conputer architecture comunity,
I ncluding ny own research group, was using the
Si npl eScal ar tool in our research.
Q Si npl eScal ar is a software prograny is
that correct?
A It's a software sinulator
used to eval uate design tradeoffs in
m croprocessors/ menory systens.
Q. What is the primary use of the
Si mpl eScal ar syst enf?
A. So at the tinme, the SinpleScalar offered
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a nunber of different mcroarchitectural nodels
at different |levels of abstraction that included
things |ike data paths, nmenory architectures,
control units and, basically, allowed you to
evaluate utilizing -- you would run actual
programs, workl oads, benchmarks on the sinmulator
to evaluate the performance and power and ot her
benefits obtained by, you know, a particular
design feature that you're exploring in your
research.

Q And what is the research group that

you're referring to here, your own research

group?
A So at Northeastern, | have -- for,
guess, sonme 33 years, |'ve led the Northeastern

Uni versity Conmputer Architecture Research Lab.

| 've graduated over 50 Ph.Ds that -- or, sorry,
|"ve graduated 50 Ph.Ds. |'mnentoring nore
students than that. But -- and many of them

have, you know, early on during this tinme frane,
used SinpleScalar in their research.
My group al so devel ops simul ators
of the same -- later -- you know, than the
Si npl eScal ar that, basically, allow you to

evaluate CPUs, GPUs, all types of devices.
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Q So what specifically did this research
group use SinpleScal ar for?

A When you say "this."

Q This research group. The research group
that you're referring to.

A My students? 1|'d have to go back to
t he individual papers and find which ones were
-- nmost of themare using it for, | think -- |
think we were using SinmpleScalar for our branch
predi ction work, our cache sinulation work early
on. So those are the ones that conme to mnd off
the top of ny head.

Q So, typically, when you're running a
simul ation, what input do you put into this
-- what -- what input do you need to provide
for the SinpleScal ar systenf

A So you provide a conpiled binary.
So, basically, you have a benchmark program You
have, usually, a suite of prograns that are used
by the community to evaluate designs. W sort of
di scussed this at our neetings and agree on what
t hose standards should be. And then everyone is
expected to, sort of, you know, when they're
conparing -- when they're evaluating a new design

feature, that they' re able to denonstrate that,
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on this set of workloads, this is one of the
performance benefits that we were getting. And
so it allows for sone fairness, sone conparisons,
sonme reproducibility.

Q What is the output that the SinpleScalar
produces?

A. Oh, | haven't used it in quite a few
years, but as | renmenber, you would get cycles,
and, you know, you'd get -- depending on what
your assunptions were on frequency, you coul d
al so couple this with other tools, such as the
wat ch sinmulator, that, basically, interfaced with
Si npl eScal ar to provide you with power.

And so there were a nunber of tools
that interfaced to SinpleScal ar over the years.

Q So Sinpl eScal ar can interface with
vari ous other systens; is that correct?

A Wth other software-based sinulators,
yes.

Q Does the Sinpl eScal ar system produce
anyt hing physical; for instance, fabricating
har dwar e?

A. What Si npl eScal ar does is gives you
gui dance on the potential benefits of -- and,

possi bly, the guidance on sizing and di nensi ons
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of what you m ght want to fabricate.

The whol e purpose between, you
know, using a sinulator like this is to avoid
t he cost of going through the fabrication process
each time, which is both time-consum ng and very
expensive, and provides you with, you know, a
good val idation of your architectural idea.

And, again, sinulators are used today.
["mstill working on sinulators. M own group
continues to work on sinmnul ators.

Q Is the sinulation data produced as,
like, a file at the output of the SinpleScal ar
systen? Like a data file, is that what it
produces?

A | forget the exact output format. It
coul d have been on a screen, or it could have
been in a file. And |I'msure you can wite
what's on a screen to a file, because that's what
ends up happeni ng, so .

Q Ckay. But it doesn't produce software
or fabricate anything like a 3D printer; is that
correct?

A No.

Q Okay. Turning to Paragraph 44 of your

decl aration, that's two paragraphs down from what
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we were discussing, could you read the sentence
t hat begi ns, "When the Sinpl eScal ar tool
executed. "
Do you see that there?
A. Par agraph 44 you sai d?
Q Yes. It's the second paragraph

of -- second sentence of Paragraph 34.
A Claim1? Start off with can Claim 1?
Q Yeah. You can start with Claim 1.
Yeah.

A. So Claim1l on the '443 patent recites,
"A plurality of domains, each of which includes a
clock for separately generating a clock signal at
a frequency for that dommin, and a cl ock input
for receiving a voltage which is dynamcally
changeabl e.

When the SinpleScal ar tool executed the
sinmul ati on described in the paper on a host, the
host executing the sinulation enbodied all of the
elements of Claim1l1 in tangible form The sane
can be said for each of the other clainms in the
'443 patent; nanely, the host" --

Q. Okay. Let nme turn back to "the host."
VWhat is your definition of "the host" here?

A. Let ne go back to the | anguage.
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(Revi ews docunent.)

So in the paper they're describing
di fferent processors that are being used.
So, basically, what they're im-- they have a
very detailed description. |If we go to Exhibit
2005, and go through on Page 5, the sinmulation
nmet hodol ogy, they describe the actual processors,
hosts that they're inplenenting based on the
Xscal e nodel and the Transneta nodel and
descri be how they were actually nodeling the
I npl ement ati on of the sanme concepts of generating
clock signals at a frequency for that domain. So
each having individual -- having a plurality of
cl ock domai ns and havi ng separate adjustable
cl ocks that are, basically, available for those
domai ns that are independent of each other.

So that's what |'m describing there.

Q So is it true that the host can include
a processor?
A The -- you know, so -- so they're

nodel i ng here two different processors.
They provide the actual details of each of them
to a level of degree, and, basically, then go
t hrough and descri be how t hey' ve i npl enent ed,

basically, the Claim1l of the "443 to be actually
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evaluated its benefits.

So, yes, they're basically -- and
they're -- you know, they have -- they have two
di fferent processor nodels, which is interesting.

Q So am | correct in saying that the
Si npl eScal ar software uses one or two different
processors to provide sinulations of a circuit?
I's that true?

A. They're not sinmulating a circuit.
They're sinmulating a mcroprocessor and its
execution. So it provides a |evel of extraction
from-- as -- you know, that's appropriate for
under st andi ng the performance benefits of making
changes to the mcroarchitecture. 1In this sense,
they' re basically dealing with how the individual
units are clocked and the control of those
cl ocks.

They're -- they're -- and they're
I npl ementing that and sinmulating that within this
f ramewor k.

You know, | would just like to add that
this paper, this Samararo paper was presented at
HPCA in, | believe it was, 2005, if I'mcorrect.
| think that's the tinme frane.

And | was the general chair -- no.
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think it was 2002, right? And | was the general

chair of that neeting. It was presented at HPCA
So I"'m-- you know, | was at -- | was at this
tal k, so .

Q So you're very famliar with --

A You know, HPCA is a highly conpetitive,
peer-revi ewed conference environnent where, you
know, only the best papers get sel ected.

So this is vetted by, you know, experts
in the field that, basically, deemthis, you
know, very worthy and to be included. And the
acceptance rates for conferences in this field
are sonewhere between 20 to 30 percent,

SO .

Q So turning back to your statenent
I n Paragraph 44, you stated, "Wen the
Si npl eScal ar tool executed the sinulation
described in the paper on a host, the host
executing the sinulation enbodied all of the
elements of Claim1l in tangible form"

Did | read that correctly?

A Yes.

Q So is it true that the host includes a
processor ?

A. It includes one of the two processors
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that's described in this paper, yes.
Q As far as the sinulation created by the
Si npl eScal ar software after being inplenented on
t he host, can the sinulation of the processor be
used to control other circuits?
A You're talking, like, different |evels

of abstraction, and it's very confusing. Sorry.

So SinpleScalar is, basically, providing
you with -- it can be -- so it can -- it can
be, you know, running at different |evels of
precision. And so here they're | ooking at both
-- they're looking at timng, so they're | ooking
at performance.

| forget, I'mtrying to see if they
-- don't thing they -- and they used Watch for
getting power estimation.

And so they're | ooking at how -- you
know, how they're saving both -- they're
I nprovi ng performance but saving power. And
they're nodeling things at a | evel of abstraction
to, you know, again, be able to provide this
capability of, you know, giving you the benefits
with and without the design feature.

And so when you ask if -- so in termns

of -- so this is a dynam c piece of software. It
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can make changes to the frequency being used, if
that's what you're asking, dynamcally while it's
runni ng, because it's a piece of software that's
runni ng dynamcally. And, again, so, you know,
that's fully in the capabilities of SinpleScalar.

Q So you nentioned that SinpleScal ar can
be used at, in your words, different |evels of
extraction; is that correct?

A. That's correct. That is true.

Q You're referring to the possible -- the
possi bl e types of sinulations that can be run by
the SinpleScalar system [Is that true?

A. Yes. So if you -- I -- 1 believe
you have access to docunent Exhibit 2010, which
Is a tutorial on SinpleScalar. And so it
describes the different m croarchitectures that
are supported and | evels of detail that you can
use.

So, let's see, if | can go down to -- so
| can -- let's see. Let's go to --

Q Sure. Let's turn to Exhibit 2 --

A Yeah. |I'mtrying to get to all the
options, because there are a | ot of options
with this, in terns of -- |I mean, as you can see,

basically, if | go to Page 23, this describes the
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si mul ator structure.

So you have, you know, basically,
different types of -- so program binaries that
get conpiled down to a binary at the highest
| evel that run on either targeting a SinpleScalar
| SA or a posit systemcall, which are enul at ed.
It's got a machine definition and also a system
call handl er.

And then each of the different el enents
-- this is the simulator core and the performance
core -- are, you know, el aborated for branch
predi ction, caches, registers, all the things
that you would need that are in a typica
processor pipeline.

If you go to Page 25, it describes the
five different -- at |least at that point in tine,
the different sinmulators that, basically, you
know, were sinulated. So it has sone FAS, sone
saves, sone profile, in cache cheetah branch
prediction and simout of order.

So these are allowing for different
| evel s of detail. And, you know, nobst of us were
using simout of order, which was the -- the
-- and they had MPS. They had Del uxe, which is

a MPS-like architecture. They al so had support
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for the Al pha architecture.

So over tinme they added nore support and
nore -- you know, targeted nore binaries.
So .

Q So does each of these different suites
produce a different type of sinulation?

A. Yeah. They add | evels of detail or
t hey nodel sonme of the additional aspects for the
Semararo paper. They're doing -- they're
sinmul ating an Al pha 21264, which is a DEC Al pha,
a state of the art microprocessor of the day, a
RI SC processor. And that did simout of order.

Q Is it possible to use SinpleScalar to
generate different versions of the same circuit
at different |evels of abstraction?

A So in terms of the int -- |1'd have to
go and | ook at the internal code. But, you know,
obvi ously, you can nodel any of the particular
subel ements at a binder |evel of detail, if
that's what you're asking? Yes, you could do
t hat .

Q Okay. Turning to Page 147, actually, of
this Exhibit 2010.

A. Yep. Which page?

Q Page 147.
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A. WO w.
It's a long exhibit.
A Yes.

Limtations .

Q So this discusses sonme of the
[imtations of the sinulator structure. | s that
true?

A. This is of any type of sinulator that,
you know, is, | think -- these -- these -- these
are the sane kind of caveats.

Q What ot her kind of simulators would have
a simlar caveat that you're referring to?

A. My sinmulators. M sinulators. You
know, basically, there's -- you know, in terns of
being -- correctness in timng, you know, you
are, basically, getting the -- the -- you're
-- you're not gonna -- so |'mgonna say a
sinmulator like SinpleScalar is cycle-relative
accurate versus being cycle accurate.

And 1'Il say the sane for nost
sinmul ators. \Whatever feature that you're
nodel i ng or evaluating, you need to be able to
get the percent benefit of that feature. To get
t he absol ute number of cycles, that is really,

really difficult to do in a software sinulator
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and no one really has ever done that.

This is an accepted limtation of
simul ation, but also sinmulators are used
by industry, they're used by academ cs for
eval uating new architectural features all the
tinme.

Q So the third bullet down on that
Page 147, | think, is relevant to what you're
saying here. And there's sone specul ation val ue
pred i naccurate.

A. No. That's tal king about val ue
predi cti on and speculation. That's a
architectural feature. You can have val ue
predi cti on.

So -- and, again, unless you simulate
all of nmenory accurately, you may under or
overestimate slightly. But, again, that usually
I's not a big inmpact on the performnce.

Q But is it safe to say that SinpleScal ar
software predicts certain values that are in use

in sinmulation?

A No. That's -- that's -- it predicts
values that nmay be in menory. That's all it does
sonmeti mes.

Q Can there be -- --
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A And they may have sone inplications on
t hose performance, but nobst of those things are
wel | - docunent ed and wel | - under st ood.

Q Can there be variation in the
predi cti ons made by the Sinpl eScal ar progranf

A No. When you run with the same binary,
you'll get the sane predictable result. That's
what you should -- you should get repeatable
results.

Q So what is the discussion here of
"inaccurate and specul ation"? What does that
refer to here?

A. | didn't wite these slides. It's -- |
believe that there is -- as with nost sinulators,
you don't always nodel all the data val ues that
are in menory.

And so in terns of assum ng what
that value would -- that would be returned from
menory that may inpact the nunber of cycles sone

operation takes, there nmay be sonme specul ation

t hat may have an inpact on -- a mnor -- very
m nor inmpact. But, again, nost of those things
are docunented. | would have to go back to

sone of the SinpleScalar papers to actually find

those. But the -- so | think that's what they're
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tal ki ng about there.

They're al so tal king about the -- they
have -- they're doing value prediction, and so
val ue prediction is both sonething that we do in
m croarchitecture. W have a functional unit
that's predicting values. And why do we predict
val ues? Because we want to get ahead in the
executi on.

So if you're using value prediction
alot, and I'd have to go and |l ook at this
particular nodel -- | don't think they are,
only because it's through -- it's -- it's --
basically, their original nodel is based on the
Al pha 21264, which did not do val ue prediction.

I worked very closely with the Al pha
folks. They were a | ot of fun.

Q Well, when you're tal king about
"predicting values within nmenory," are those
-- is that nmenory the nenory of the sinulated
circuit, or is it the nmenory of this SinpleScal ar
systemitsel f?

A So think of what it takes to sinulate
amcro -- like, a conmputer that's running a
program You're gonna have the m croprocessor.

You' re gonna have the nenory system You're
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gonna have the application that you conpiled to
run on the system
So all of those are what's -- all

-- they're all part of running a SinpleScal ar

or any sinmulator when you're -- you're -- you're

doing -- these are -- you know, it's an

execution-driven sinulation. You're running the

actual programthat would run on a real physical

har dwar e system
You are simnmulating the m croprocessor
in the menory system and handling the I VO and

ot her things that need to happen.

Of the question is do you nodel all the

val ues that are being stored in nmenory, or do you

just know that this value is stored in this

address, but we're not going to nodel the actual

val ues.

That's -- and -- and that becones
nore of a critical thing when we're doing
val ue prediction as a functional unit. Value
predi ction was trying to guess what the answer
to a conputation. And unless you nodel al
t hose data val ues, then you don't know if the
predi cti on was correct or not.

That's a microarchitectural feature

i s
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that are -- many people have tried but really it
hasn't panned out to be that useful.

So this comment, | believe, has no
bearing on -- on -- on the results that are
presented in this paper.

| don't see a -- so they're not
doi ng value prediction. | don't see it listed
in Table 1 in the paper.

They are doi ng branch m spredictions and
branches, and | can talk to you all day about
branches.

Q Okay. So | think it's fair to say
that there is sone ampbunt of -- sone anmount of
I naccuracy that can result based on the input
software into the is SinpleScalar system |Is
that true?

A I think you're m scharacterizing what |
sai d.

Al'l sinmul ators have sone | evel of
I naccuracy, but it's -- cycle relative, they're
accurate. They need to be and they need to
prove that, or else they don't get adopted by
a community. And SinpleScal ar was used by
conpani es, such as Intel and others, for guiding

their architectural deci sions.
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So, you know, the point that we just
di scussed is not relevant to what your statenent
was.

When you go off and | ook at val ue
prediction as a feature, there will be -- they're
sayi ng because we don't nodel data val ues, there
may be sone i naccuraci es.

Is there -- overall, how accurate is
the simulator. That's been studied, you know, by
vari ous researchers. Again, this -- at -- at the
time, this was the state-of-the-art sinulator
t hat was being used by the community and by
I ndustry.

That's all | can tell you

You know, if you want to get

cycle-accurate, go build the hardware, but, you

know, maybe a couple mllion dollars later talk
to ne.
Q Is that generally how --

A This is how -- this is how -- this is
how i ndustry does their work, okay? You know,
this is not -- I"'mvery famliar with it.

Q So once the sinulation is created, how
is it validated?

A. It's validated agai nst real hardware.
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So they take, generally, a base -- you know,
coupl e base designs and do, sort of, a
back-to- back, cycle-by-cycle analysis and

t hey see how accurate it is.

Q And what do you nean by "accurate" in
this context?

A. They' re | ooking for, again, how -- you
know, in terms of -- of -- if they're really
interested in detailed cycles, usually what
they'll do is they'll take a small kernel, just,
maybe, a sinple |loop or a toy program and use
that and run it on both systens and see if
they' re getting the sanme results.

This is what | use to actually learn
what the hardware is doing of a particular
m croprocessor as I'mtrying to nodel it. It's
call ed reverse engineering. And this is how many
sinmul ators are devel oped and debugged.
So we spend countless years in
per formance debuggi ng sinmulators and significant
effort and bl ood, sweat and tears is put into it.
So | -- you know, the -- you know,
simul ators have their limtations, but sinulators
are the state-of-the-art in ternms of guiding

architectural decisions such as what's descri bed
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I n our patents.

Q Is there any other way to validate a
simul ation, other than conparing it to the real
har dwar e version?

A There are other options, but, again,
they tend to be quite costly.

CGenerally, you could have a -- you
coul d take your design and synthesize it to a
fiel d-progranmbl e gate array, but that also
comes with sone limtations in ternms etch
performance and accuracy and is nuch nore
difficult to perform sinulations and runs nmuch
slower, to a certain degree.

So, again, you know, an industry, you
know, does have timng sinmulators. M first job
at I1BM | was working on a timng sinulator for
an I BM mai nfrane. Wbrked on it for five years.
So | understand this domain very well.

Q Okay. We've been going for about an
hour let's take another quick break, if that's
all right with you?

A Great. That's fine.

MR. THEISS: Works for us.

(Recess taken -- 2:15 p.m)

(Resunme testinony -- 2:20 p.m)
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MR. MAUCOTEL: Thank you for your tine,

Dr. Kaeli. That's all the questions that | have
at present. I'Il turn it over to Patent Owner
counsel .

MR. THEISS: Jordan, would it be okay
if we just take five mnutes? W have to do a
redirect. | just want to confer with Dawn for a
second.

MR. MAUCOTEL: Sure thing.

So could we conme back at 2:257

THE W TNESS: Sounds good.

(Recess taken -- 2:20 p.m).

(Resume testinony -- 2:24 p.m)

EXAM NATI ON
BY MR. THEI SS:
Q Prof essor, | apologize to hold you
| onger than necessary, but | wanted to give you
an opportunity to clarify a couple points.

You were talking with opposing counsel
about the Gregory reference and the effect of
changing N in different domains.

Do you renenber having that
conversation?

A "Greg"? You nean the Georgiou?

Q Yeah.
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A The Georgiou reference, yes.

Q Specifically, counsel had asked you
questi ons about what would be the effect of
changi ng one domain -- N in one domain and the
ot her domai n? Counsel provided an exanple with
one donmain being three and one donain being four.

You renmenber that conversation?

A | do.

Q Okay. Geat. Just wanted to orient you
t here.

So if we have the exanple where Domain 1
is at 2N and Domain 3 -- dommin -- the other

domain is at 3, where would the synchronization

poi nt be?
A. Si X.
Q Great. And at the synchronization

poi nt, what can happen?

A Then conmuni cati ons can occur
synchr onously.

Q G eat .

If we were to change the donmain that
used to be at 3 to now be at 4, what would our
synchroni zati on point be?

A 12.

Q So if we were to try to comruni cate at
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the prior synchronization point, what would
happen?

A We woul d get nondeterm nistic
behavi or of the communi cation, and we nmay

| ose i nformati on. So it wouldn't work.

Q What woul d we have to do to nmke it
wor k?

A We either would -- so we'd have to wait
until 12 cycl es.

Q G eat .

So there was al so a di scussi on about the

val ues that N could take.

A. Yes.

Q And you gave an exanple where one of the
processors was working at one gigahertz -- or
1, 000 negahertz; sanme thing -- and 500 nmegahertz,

and you said that's an exanple of a 2N system

A Yes.

Q So wouldn't it be fair to characterize
that as a half N systemif you were to use N
being the 1,000?

A Sure. | think I gave that exanple as
wel | .

Q Wul d they be mat hematically equival ent?

A. Whul d they be math -- what do you nean
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by "mat hematically"?
Q | apol ogi ze.

MR. MAUCOTEL: Objection. Calls for

specul ati on.
BY MR THEI SS:

Q Poorly formul ated question. |
apol ogi ze.

Woul d the synchroni zati on point
cal cul ation be the sanme?

A The synchroni zati on point would be the
sane.
Q Thank you.

So | just want to ask you a couple
questi ons about the SinpleScal ar di scussion that
you just had with opposing counsel.

A Okay.

Q You said that you' ve supervised a |arge
nunber of Ph.D students in your |ab, right?

A Yes.

Q So if one of these -- and you said a |ot
of your research deals with branch prediction.

If one of your Ph.D students were to
say, "l have this great branch prediction
al gorithmthat inproves performance by 50

percent,"” what would you like to see them
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prove to you.
MR. MAUCOTEL: Objection; [|eading.
BY MR. THEI SS:

Q You can answer the question, Professor.
A So what | would like to see?

Q Mm hmm

A I"d like to see where they gen -- where

t hey got 50 percent.
CGenerally, if they're a student

working in my group, they would be using a
execution-driven or cycl e-based sinmulator that
woul d, basically, be evaluating the particul ar
-- they'd have a baseline design and then they'd
sinmul ate their design and eval uate how nuch a
performnce changed. And | -- that would be
conpl etely acceptable and publishable and
accepted by both academ a and industry.

Q So if they showed it to you, the
sinmulation results, you would think it worked?

A | would -- again, they would have had
to denonstrate it across a representative set of
wor kl oads that, basically, are deened, you know,
appropriate for evaluating branch prediction, and
-- and -- and, you know, that their results are

repeat abl e and denonstrateabl e, yep
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MR. THEISS: G eat. No further
questi ons.

Anyt hing el se, Jordan?

MR. MAUCOTEL: Nope. Nothing here.

MR. THEISS: Great. | think we can

cl ose the deposition, then, and go off the

record. | assune the court reporter's going to

have some had paperwork stuff to do.

(Deposition concluded -- 2:31 p.m)
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CERTI FI CATE

| do hereby certify that | ama Notary
Public in good standing, that the aforesaid
testi nony was taken before nme, pursuant to
notice, at the tinme and pl ace indicated; that
sai d deponent was by nme duly sworn to tell the
truth, the whole truth, and nothing but the
truth; that the testinony of said deponent was
correctly recorded in machi ne shorthand by nme and
thereafter transcribed under ny supervision with
conput er-ai ded transcription; that the deposition
Is a true and correct record of the testinony
given by the witness; and that | am neither of
counsel nor kin to any party in said action, nor
interested in the outcome thereof.

W TNESS ny hand and official seal this
29t h day of July, 2025

O &

Not ary Public
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Brandon R. Theiss, Esq.
bt hei ss@kl aw. com
July 29, 2025
RE: Lenovo (United States) Inc. v. University O Rochester
(I'ntellectual Ventures | LLC)

7/ 22/ 2025, David Kaeli , PhD (#7473235)

The above-referenced transcript is available for
revi ew

Wthin the applicable tinmeframe, the w tness should
read the testinony to verify its accuracy. If there are
any changes, the witness should note those with the
reason, on the attached Errata Sheet.

The witness should sign the Acknow edgnent of
Deponent and Errata and return to the deposing attorney.
Copi es should be sent to all counsel, and to Veritext at
cs-mdatlantic@eritext.com

Return conpleted errata within 30 days from
recei pt of testinony.
If the witness fails to do so within the tine

allotted, the transcript may be used as if signed.

Your s,

Veritext Legal Solutions
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Lenovo (United States) Inc. v. University OF Rochester
(I'ntellectual Ventures | LLC)
Davi d Kael i, PhD (#7473235)
ACKNOWLEDGEMENT OF DEPONENT

|, David Kaeli , PhD, do hereby declare that |
have read the foregoing transcript, | have nmade any
corrections, additions, or changes | deenmed necessary as
not ed above to be appended hereto, and that the sane is
a true, correct and conplete transcript of the testinony

given by ne.

David Kaeli, PhD Dat e
*If notary is required
SUBSCRI BED AND SWORN TO BEFORE ME THI S
DAY OF , 20

NOTARY PUBLI C
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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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