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UNI TED STATES PATENT AND TRADEMARK OFFI CE

BEFORE THE PATENT TRI AL AND APPEAL BOARD

SAMSUNG ELECTRONI CS CO., LTD.
Petitioner,
V.
NETLI ST, I NC.,
Pat ent Oaner

VWHEREUPON, the renote
vi deo-recorded deposition of STEVEN PRZYBYLSKI ,
Ph.D., Volune 1, was held via Zoom
vi deoconf erenci ng, on Thursday, February 15,
2024, beginning at approximtely 8:07 a.m, the
proceedi ngs bei ng recorded stenographically by
Gai | 1 nghram Verbano, Registered D pl omate
Reporter, Certified Realtine Reporter,
Certified Shorthand Reporter-CA (No. 8635), and

transcri bed under her direction.
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Thur sday, February 15, 2024; 8:07 a.m

THE VI DEOGRAPHER: Good nor ni ng.
W're now on the record at 8:07 a.m Pacific
Time on February 15th, 2024.

This begin the video-conferenced
deposition of Steven Przybylski, taken in the
matter of Sansung El ectroni cs Conpany, Ltd.,
versus Netlist, Incorporated, filed before the
Patent Trial and Appeal Board, Case Nunber
| PR2023- 00454 and | PR2023- 00455.

My nane is Dana Bachman. |'m
your vi deographer today. Qur court reporter is
Gail Verbano. W are both representing Esquire
Deposi ti on Sol uti ons.

WII| everyone present please
identify thensel ves, beginning with our w tness,
M. Przybyl ski.

DR PRZYBYLSKI: Steven
Przybyl ski .

THE VI DEOGRAPHER: Thank you.

Counsel, please.

ATTORNEY CHANDLER: Good nor ni ng.
This is Theodore Chandl er from Baker Botts on

behal f of the Petitioner, Sansung El ectronics
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Co., Ltd. And with ne is ny coll eague
Dr. Ferenc Pazmandi .

ATTORNEY WARRI CK:  Philip Warrick
with Irell & Manella on behalf of Patent Oaner
Netlist, Inc. And with ne is Dr. Anita Zhong,
also with Irell & Manell a.

THE VI DEOGRAPHER: Thank you very
much.

Madam Reporter, would you pl ease

swear in our wtness.

VWHEREUPON,

STEVEN PRZYBYLSKI, Ph.D.,
being first duly sworn or affirnmed to testify to
the truth, the whole truth, and nothing but the

truth, was examned and testified as foll ows:

EXAM NATI ON

BY ATTORNEY CHANDLER:

Q Good norning. Please state your
nane for the record and spell your |ast nane.

A St even Przybyl ski,
P-R-Z-Y-B-Y-L-S-K-1I.

Q What do you do for a living,
Dr. Przybyl ski?
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A. | aman intellectual property
consul tant, principally.

Q Dr. Przybylski, were you retained
by Netlist to provide opinions in this case
related to Netlist's '417 patent?

A. Yes.

(Exhi bit Nunmber 1001 was previously

mar ked for identification.)

BY ATTORNEY CHANDLER:

Q And the '417 patent is marked as
Exhi bit 1001 in | PR2023-00454 and is U S. Patent
Nunmber 11, 093,417; correct?

A. Correct. Technically, I'm not
retained by Netlist but through an internediary,
but it doesn't nmake any real difference.

Q Dr. Przybyl ski, were you al so
retained by Netlist, at least indirectly, to
provide opinions in this case related to
Netlist's '215 patent?

A Yes.

Q And the '215 patent is marked as
Exhi bit 1001 in |1 PR2023-00455 and is U. S. Patent
Nunmber 9, 858, 215; correct?

A Yes.

Q The '417 and ' 215 patents are
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related to each other and have substantially the
same figures and witten description; correct?
ATTORNEY WARRI CK:  (bj ecti on;
form
THE WTNESS: Yes, that's
correct.
BY ATTORNEY CHANDLER:

Q Gven that this is a renpte
deposition, neaning that we're not in the sane
physi cal roomtogether, there are a few
questions | need to ask, starting with where are
you physically located right now during this
deposi tion?

A. Ann Arbor, M chigan.

Q | s there anyone else in the room
with you right now?

A. No.

Q G ven that | cannot see the room
that you are in, wll you please let us know if
soneone enters the roomthat you' re in at any
time before this deposition ends?

A | wll do so.

Q Dr. Przybylski, did you bring
anything wth you to your deposition today?

A | have cl ean copies -- hard
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copies of the two declarations fromthe two
| PRs.

(Exhi bit Nunmber 2024 was previously

mar ked for identification.)
BY ATTORNEY CHANDLER:

Q Mar ked as Exhibit 2024 in each
| PR?

A Correct.

Q And is there anything on your
conputer related to these IPRs in front of you?
A. On the screen, you nean?

Q Correct.

A | have the Zoomthat's goi ng on.
You al so bade nme to downl oad redlines, and I
have one of those two visible to ne right now.

Q Ckay.

A. | al so have a wi ndow -- Explorer
wi ndow up where it's showing the folder in which
t hat downl oaded redline exists.

Q G ven that | cannot see whet her
you have anything in front of you, wll you
pl ease |l et us know if you or anyone el se puts
anything in front of you at any tinme before this
deposition ends?

A O course.
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Q | wll take breaks throughout
your deposition, but | want to rem nd you that
during those breaks, under the rules of the
PTAB, you should not consult with your counsel
about the substance of your testinony.

Do you under st and?

A | do.

Q During deposition, | would ask
that you do not | ook things up on the internet
or do other things on your conputer or your
phone that we cannot see on the canera.

Do you under st and?

A. | do.

Q And you al so understand that
during your deposition, you should not be
emai ling or texting wth other people?

A O course.

Q Approxi matel y how many tinmes have
you been deposed before?

A Sonmewher e between 15 and 20.

Q Do you have any questions for ne
about the procedure for today's deposition?

A. Not at this tine.

Q My questions to you today are

i ntended to cover your opinions in both
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| PR2023- 00454 and | PR2023- 00455.

Under st ood?

A. Yes.

Q And unl ess you tell ne otherw se,
| wll understand your answers to ny questions
to apply equally to both I PRs.

s that fair?

A. So is it your intent, then, to
bounce back and forth between the two IPRs or to
deal with one and then the other?

Q To cover both at the sane tine.

A Ckay. | under st and.

ATTORNEY WARRI CK:  Counsel , |
woul d just ask on the record that you be clear
when you' re asking questions that are specific
to one patent or the other, given that they are
di stinct patents with different clai mlanguage,
anong ot her things.

BY ATTORNEY CHANDLER:

Q So, Dr. Przybylski, again, to be
clear, unless | state otherw se, nmy questions
are intended to cover both patents and both | PRs
at the same tine.

Under st ood?

A. Understood. | will endeavor to

Z ESQUIRE ozl o T

Samsung Ex. 1095, p. 13
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00455



© 00 N o o A W DN PP

N DD D N NDMNDN P P P PP PP PP
a b W N b O © 00 N OO O W N B O

STEVEN PRZYBYLSKI, PH.D. Vol. |

February 15, 2024

Samusng v Netlist 14
refer to both declarations in parallel in order
to make sure |I''manswering for both |IPRs.

(Wher eupon, Exhibit Nunmber 1096 in both

| PRs was marked for identification and

Is attached hereto.)
BY ATTORNEY CHANDLER:

Q And to that end, | have marked a
new exhi bit nunbered 1096 in each | PR, which
| " ve upl oaded into the chat so that everyone can
have a copy. And Exhibit 1096 in both IPRs is a
conput er-generated redl i ne conparing your
decl aration in | PR2023- 00454, marked as
Exhi bit 2024 to your declaration, and
| PR2023- 00455, marked as Exhi bit 2024.

Do you under st and?

A Are you representing that those
two files are identical?

Q The two Exhibit 1096 files are
i dentical except for the stanp on the bottom
right that provides the |IPR nunber.

A. And they both are a redline of
the '417 showi ng the changes for the '215.

| s that accurate?
Q Correct.
A. Under st ood.
Z ESQUIRE ozl o T
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Q As shown in the redline marked as
Exhi bit 1096, there are many paragraphs in your
decl aration marked as Exhibit 2024 in
| PR2023- 00454 that are substantively identical
to your declaration marked as Exhibit 2024 in
| PR2023- 00455.

s that fair?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: Yes, that's fair.

| wll note that there are -- can
you | ook at page 21 of 225 in the redline
docunent. It's not rendering properly for ne.
| s that al so on your end?
BY ATTORNEY CHANDLER:

Q Yes. So to be clear, it's a
conput er-generated redline, and conputers are
not i nperfect.

A Tell me about it.

kay. So I wll -- where com ng
across those issues, | will be referring to the
mast er docunments, the declarations, to
understand exactly what's -- what the redline is
trying to convey.

Q Fai r enough.
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And that's what | was going to
get at, which is, if it's helpful to you during
t he deposition today, please feel free to use
Exhibit 1096 if you need to find the
correspondi ng paragraph nunber in your other
decl aration. For exanple, towards the end of
your decl aration, the paragraph nunbering
bet ween the two declarations starts to diverge,
even though there are still many paragraphs
toward the end of your declaration that are
substantively identical.

Under st ood?

A | see that, yes.

ATTORNEY WARRI CK:  Counsel, |
just want to state for the record that, based on
at | east page 21, as identified by the wtness,
this is not a conpletely accurate redline of the
two decl arati ons.

BY ATTORNEY CHANDLER:

Q Dr. Przybylski, in general, to be
clear, I'll be asking you questions today that
are not unique to one IPR or the other |IPR and,

i nstead, are relevant to both |IPRs.

Under st ood?

A. Yes, under st ood.
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Q What did Netlist ask you to do in
this matter?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE W TNESS: Attorneys for
Netl|ist asked me to review the I PRs and the
docunents therein and to fornul ate opinions
vis-a-vis the assertions made therein and in the
decl arati ons associated with them
BY ATTORNEY CHANDLER:

Q And when you say "review the
| PRs," are you referring to the petition that
was filed in each PR or to sonething el se?

A. To the petitions, yes -- and, as
| mentioned, the declarations and the exhibits
attached thereto.

Q Did anyone help you with your
work in these two | PRs?

ATTORNEY WARRI CK:  (Cbj ecti on;
form
THE WTNESS: To the extent that
| did communicate with counsel for Netlist on
the work as it was progressing.
BY ATTORNEY CHANDLER:
Q And when you say "counsel for
Z ESQUIRE ozl o T

Samsung Ex. 1095, p. 17
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00455



© 00 N o o A W DN PP

N DD D N NDMNDN P P PP PP PP PR
ag b W N B O © 0 N OO O M W N B O

STEVEN PRZYBYLSKI, PH.D. Vol. | February 15, 2024

Samusng v Netlist

18

Netlist," are you referring to the | awers at
Irell & Manella or to soneone el se?

A. Yes, to those two.

Q And to be clear, when you say
“those two," you're referring to the | awers at

the law firmnaned Irell & Manell a?

A Yes, correct.

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

A | reviewed ny decl aration and
the -- sone of the principal references referred
toin the petition. Those are the -- | did also

gl ance at the petitions and decl arations but not
to review themin detail.

Q And to be clear, you referred to
your declaration in the singular; but you
actually have two decl arations, one for each
| PR Those decl arations overlap, but they're
not entirely identical to each other; correct?

A Correct.

Q And did you neet with anyone in

preparation for today's deposition?

A Yes.
Q And who attended that neeting?
A Philip Warrick and Annita Zhong.
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Q Anyone el se?

A. No.

Q And when was that neeting, and
how | ong was it?

A We had three neetings over the
course of the last several days this week.

Q And for approximately how many
hours did you neet to prepare for today's
deposition?

A For the neetings per se, they
were on the order of about four hours total, |
woul d say.

Q And did you al so prepare on your
own time by yourself for today's deposition?

A. Yes, | did.

Q And for approximately how | ong?

A Preparation in earnest began | ast
Friday through the weekend and through the first
part of this week. So | would say probably
around 10 hours or so, maybe a little bit nore.
| don't know.

Q So within the last two to three
weeks, approxi mately how nmany hours in total
have you spent preparing for today's deposition?

A. My answer was for the total

Z ESQUIRE ozl o T
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amount .

Q So inthe last two to three
weeks, you believe you spent a total of about 10
hours preparing for today's deposition,

i ncluding both tinme spent preparing on your own
and tine spent neeting wwth the | awers at
Irell & Manella; is that correct?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: |It's probably a
little bit nore in that counting the neetings
with the attorneys fromlrell; so call it 15
hours approxi mately. Maybe a little bit nore.
BY ATTORNEY CHANDLER:

Q So in the past two to three
weeks, you believe you spent a total of
approxi mately 15 hours preparing for today's
deposi ti on.

s that fair?

A That's fair. 1'd have to review
my notes to get a nore accurate nunber, but
that's a good estimte as we stand right here.

Q As part of your work for Netli st
on this matter, did you personally talk to

anyone el se, such as the inventors or anyone
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el se with experience in the field?

A | don't recall any other neetings
other than with the attorneys at Irell.

Q How much are you chargi ng per
hour for your tinme spent on these two | PRs?

A My billing rate for these IPRs is
$550 an hour.

Q In total, approxinmately how many
hours have you spent working as an expert in
t hese two | PRs?

A. | ncluding the creation of the
decl arati ons, you nean --

Q Yes.

A. -- and the preparation for this

deposi tion?

Q Correct.

A The creation of the declarations
was a while ago. | don't renenber exactly how
long -- how much tine, but that's -- for the two

| PRs together, it was probably on the order of
100 hours or so. | don't know. Don't renenber
wel | .

Q And approxi mately how nuch in
total have you billed for the tine you have

spent working as an expert in these two | PRs?

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com
Samsung Ex. 1095, p. 21
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00455



© 00 N o o A W DN PP

N DD D N NMDMNDN P P P PR
a b W N b O © 00 N OO O M W N B O

STEVEN PRZYBYLSKI, PH.D. Vol. |
Samusng v Netlist

February 15, 2024

22

A. That woul d be the hours spent
multiplied by 550, so presunably that's
somewher e around $50, 000. But, again, | don't
have ny invoices in front of ne.

Q Aside fromthese two I PRs, are
there other matters where you are engaged by
Netlist, either directly or indirectly, to
provi de expert opinions?

ATTORNEY WARRI CK:  (bj ecti on;
form and scope.

THE W TNESS:. Yes.
BY ATTORNEY CHANDLER:

Q And coul d you sumari ze t hose
ot her matters.

ATTORNEY WARRI CK:  Sane
obj ecti ons.
THE WTNESS: There are

additional IPRs that | have offered decl arati ons

in that are -- ny involvenent in those have
concl uded.
BY ATTORNEY CHANDLER:

Q Anything else related to Netli st

besi des the other |IPRs that have concl uded?
A. | believe | offered a claim

construction opinion, but that was Iike two
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years ago.
Q Anyt hi ng el se?
A. Not that | can recall.
Q And the other |IPRs where you were

engaged by Netlist, either directly or
indirectly, what was the general subject matter
of those patents?

ATTORNEY WARRI CK:  (bj ecti on;
form scope.

THE W TNESS: They were | PRs
related to other Netlist patents.
BY ATTORNEY CHANDLER:

Q And were those other Netli st
patents related to the '417 and ' 215 patents in
t hese | PRs?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: Well, they're
related in that they have conmon ownershi p.
There are certainly concepts that were comon to
both, but | don't recall specifically whether
the clains overl apped substantially or whether
the specifications were identical.

There are al so pieces of prior

art that were commopn across sone of these other
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cases.
BY ATTORNEY CHANDLER:

Q And the other IPRs that you're
referring to, were those other IPRs related to
each ot her?

ATTORNEY WARRI CK:  (Obj ection to
form

THE W TNESS: Again, they were
rel ated to each other based on comon ownership.
At least two were related to the sane patent.
Beyond that, | have no specific recollection.
BY ATTORNEY CHANDLER:

Q Before this case, when did you
first do any work for Netlist? Approxinmtely
what tinme franme?

A | don't recall any engagenent for
Netlist prior to the imediately precursor |PRs
that we just discussed.

Q And so approxi mately when did you
first do any work for Netlist, to your
recol |l ection?

A So to nmy best recollection today
Is that it would be sonewhere in the 2001 -- I'm
sorry -- 2021 tinme franme -- yeah, approximately.

Q Before you were first engaged by
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Netlist around the year 2021, were you famliar

with Netlist as a conpany?

A Yes.
Q How so?
A As an expert in the DRAM fi el d,

|"maware of lots of activities within that
whol e i ndustry; and Netlist has certainly been a
participant in that over the years.

Q And coul d you be nore specific as
to what you recall or knew about Netlist before
you were first engaged by Netlist as an expert
around the year 2021.

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: | was aware that
they participated in the devel opnent of novel
nmenory nodules, and | believe they directly sold
those as well. But | don't know if that was
only indirectly or whether it was |icensing.
BY ATTORNEY CHANDLER:

Q And did you devel op that
awar eness of Netlist as a participant in the
I ndustry or as a professor or as a partici pant
I n the standards-setting organi zation? Wat was

the sort of context of your awareness?
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ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: Principally, as an
I ndustry expert that consulted and taught and
wr ot e about the industry.
BY ATTORNEY CHANDLER:

Q Before you were first engaged by
Netlist around the year 2021, did you know any
of the nanmed inventors on the '417 and '215
patents identified as Jeffrey C. Sol onon and
Jayesh R Bhakta?

A No, | have no recollection of
ever having encountered them personally.

Q Do you own any Netlist stock or
st ock options?

A. No.

Q | s your conpensation in this case
contingent in any way on the outcone of the
case?

A No.

Q Are your expert decl arations,
mar ked as Exhi bit 2024 in these two | PRs,
conpl ete? Meaning do they provide a conplete
statenent of all the opinions you intend to

express in these |PRs, along with the basis and
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reasons for those opinions?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: Yes, they include
all of ny opinions. The basis for those
opi ni ons includes ny know edge as an i ndustry
expert, not all of which is witten down within
the four corners of the declarations.
BY ATTORNEY CHANDLER:

Q Are your expert declarations
mar ked as Exhibit 2024 in these two | PRs
accurate, neaning they do not have any m st akes
as far as you know?

A. | certainly encountered the usual
nunber of typographi cal and ot her proofreading
errors, but nothing of substance.

Q Do you have any present plans to
correct or supplenent your expert decl arations,
mar ked as Exhibit 2024 in these two | PRs?

A. No, | have no plans as of this
nonment .

Q Pl ease | ook at your CV at the end
of your declarations marked as Exhibit 2024 in
the two IPRs, and |l et nme know when you're ready

to proceed.
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A | have in front of me Appendi x A
of the "0455 IPR -- i.e., attached to the --
related to the '215 patent.

Q And as shown in Exhibit 1096,
your CV appears to be the sanme in both of your
expert decl arations, marked as Exhi bit 2024;
correct?

A Yes, that is correct.

Q Your CV at the end of your expert
decl arations, marked as Exhibit 2024 in both
| PRs, does not |ist any of your prior expert
testi nony; correct?

A That's correct.

Q Why not ?

A It is just not part of ny CV that
| normally keep and distri bute.

Q Do you have a list of your prior
expert engagenents in which you were either
deposed or testified at trial?

A | have an informal running |ist,
yes.

Q And do you have access to that
now?

ATTORNEY WARRI CK:  (nj ecti on;

form
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THE WTNESS: | don't have a hard
copy of it, no.
BY ATTORNEY CHANDLER:

Q But on your conputer you have
access to such a list; correct?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE W TNESS:. Yes.
BY ATTORNEY CHANDLER:

Q Coul d you pl ease sunmari ze for us
your prior expert engagenents in which you were
ei ther deposed or testified at trial.

A So | have been involved in
litigation support generally for quite a | ong
whi | e and have been engaged i n upwards of 50
different matters, of which | have offered
testinmony in approximately 20 of them and been
deposed on either a -- for an IPR or for
i nfringenment or invalidity on the order of 15 to
20 tinmes, sonetines nultiple tines per
engagenent; and have appeared at | TC heari ngs.
And that is an accurate sunmary.

Q Do you have access to a list of
the cases in which you were engaged as an expert

and either deposed or testified at trial?
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ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: | don't keep track
of case identifiers. | do keep track of
partici pants.

BY ATTORNEY CHANDLER:
Q Sur e.

So starting with the nost recent
time frame, can you just go back chronologically
and tell us the case participants in which you
were the expert and the nane of your client.

A. "Il have to bring up the file to
answer that question.

ATTORNEY WARRI CK:  Counsel, |
just want to say, to the extent you're asking
the witness to go searching for files, that's
not necessarily -- first of all, that's not the
sane as bringing docunents to a deposition and
shoul d not be construed as a waiver of any sort
of protections that m ght apply to those
docunents.

BY ATTORNEY CHANDLER:
Q So, Dr. Przybylski, are you able
to answer the question?

A | ambringing up ny list for --

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com
Samsung Ex. 1095, p. 30
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00455



© 00 N o o A W DN PP

N DD D N NDMNDN P P P PR PP PP
ag b W N B O © 0 N OO0 O W N B O

STEVEN PRZYBYLSKI, PH.D. Vol. |
Samusng v Netlist

February 15, 2024

31

so | can answer your question.

Ckay. So repeat your question,
pl ease.

Q Starting fromtoday and goi ng
back chronologically, can you tell us the case
participants in which you're the expert and the
name of your client?

And to keep things orderly, why
don't we only take a few years at a tine. So
don't need you to tell nme your whole life's
story, but let's go back in tine as to who
you' ve been engaged as an expert by and what the
case was and whet her you were deposed or
testified at trial in that case.

A Ckay. So testifying experience
nost recently is Nel son Bungardner Conroy PC,
and that was Xueshan v. Renai ssance.

Most recent after that was
Freitas & Weinberg LLP. That was in the --
of fered a claimconstruction decl arati on.

Prior to that, the client was
Am n Turocy & Watson, LLP

Q For clarification, so, for
exanple, in the claimconstruction declaration

that you offered, who was the party that you

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com

Samsung Ex. 1095, p. 31
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00455



© 00 N o o A W DN PP

N DD D N NDMNDN P P P PP PP PP
a b W N b O © 00 N OO O W N P O

STEVEN PRZYBYLSKI, PH.D. Vol. | February 15, 2024

Samusng v Netlist

32

offered the claimconstruction for and who was
t he opposing party?

A. That was Pol aris | nnovati ons,

Inc., v. Xilinx.

Q Ckay.
A Prior to that was -- as | said,
Am n, Turocy & Watson, LLP, representing AusTech

Computer International and AusTech -- |I'm

sorry -- and Asus

offering a rebuttal expert report.

Prior to that --

Q And when you say "prior to that,"
it would be hel pful if you give an approxi mate
time frame. | understand cases --

A W're in 2001 -- I'msorry.
2021-2022 time frane.

Q Uh- huh.

A. The Fabricant LLP. Ranpart Asset

Managenent, LLC, was the party involved versus
NXP. And | offered a claimconstruction
declaration in that matter.

Prior to that was Skiernont Derby
LLP for Mcron, offering a claimconstruction
decl aration and four |PR declarations and

correspondi ng deposi tions.

Conmputer, Inc., and this was
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Q And to be clear, was the client

M cron or was the adverse party M cron?

A. The adverse party was M cron.

Q And who was the client?

A Netlist. | thought | said that.
Perhaps | didn't.

Q Ckay. Before that?

A. Prior to that, the client was

Venabl e LLP. The client that | was working for

was HD Silicon Solutions LLP -- no. I'msorry.
That one | believe was --

M crochi p Technol ogy was the party | was working

for, and HD Silicon Sol utions was the adverse

party. And there were seven |IPRs in that

engagenent .

Q And approxi mately what tine
frame?

A 2021 to 2022.

Q Ckay.

A You want nme to keep goi ng?

Q Yeah, why don't you keep goi ng

back until at |east 2018.
A. Ckay. There's only a few nore to
get to that tinme frane.

The previous one to that, |
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think, is Freitas & Weinberg LLP for Aquila
| nnovati ons versus AMD, Inc., total of six |IPRs,
wi th decl arations and depositions accordingly.
Prior to that was DLA Pi per,
representing Toyota Mtor Corporation, et al.,
versus Broadcom That was an | TC matter. So it
was involving -- | was a testifying expert on
donmestic industry, ny expert report, deposition
and at hearing.

And prior to that were before

2018.
Q | apol ogi ze. Could you actually
go back to 2016. M m st ake.
A 2016.
So prior to that was Laurence &
Phillips LLP -- IP Law LLP for Polaris versus

NVIDI A eight IPRs in that engagenent,
correspondi ng decl arati ons and depositions.

And that's the list of ny current
file. 1'd have to go find another file to go
beyond that. That was for 2017 and 2018. |Is
t hat adequat e?

Q For now.
Way don't you go ahead and put

that aside, and |let nme know when you're ready
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for the next question.

A | have cl osed that w ndow.

Q Dr. Przybyl ski, have you
carefully read Netlist's '417 and '215 patents
mar ked as Exhibit 1001 in each of the |IPRs?
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A Not recently, no.

Q But in the past?

A. It depends on what you nean by
“carefully." Certainly there are aspects of it

that | paid closer attention to than others, but

| did read themto sone degree of thoroughness.

Q Did you read them conpl etel y?

A | would say | scanned them
conpletely. | read portions of them conpletely.

Q Do you believe that you

understand the '417 and ' 215 patents in these
| PRs?

A. Do | understand the disclosure of
the specifications? Yes, | do.
Q Do you believe you understand the

figures of the '417 and '215 patents?

A You want nme to review a specific
figure?

Q No. |'mjust asking you, when
you did review Netlist '417 and '215 patents in
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the past, do you believe that you understood the
figures of the '417 and '215 patents?

A Wth your permssion, |I'll pull
up the '417 patent and quickly | ook at the
figures to nmake sure | can answer that
accurately.

s that all right?

Q Sur e.

A. Yes, | understand the figures of
the '417 and ' 215 patents.

Q And do you believe that you
understand the clains at the end of the '417 and
'215 patents marked as Exhibit 1001 in these two
| PRS?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE W TNESS: Yes, | understand
all of the terns that are in the various
el ements of the clainms of those two patents.

(Exhi bit Nunmber 1071 was previously

mar ked for identification.)
BY ATTORNEY CHANDLER:

Q Pl ease turn to Exhibit 1071,

which is the same exhibit in both IPRs, and |et

me know when you're there.
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A. 1071. Hol d on. | s that one of

the ones you put in chat?

Q You know, | thought | did, but
now that |'m | ooking --

A. There it is. 1071, yes. |I'm
just going to pull it off of chat rather than

trying to -- so that's Perego; right?

Q Yes. Yes.

A | have 7,363,422 to Perego up on
one of ny screens.

Q Dr. Przybyl ski, have you
carefully read the Perego prior art reference
mar ked as Exhibit 1071 in both |PRs?

A Yes.

Q And do you believe that you
understand the Perego reference marked as
Exhi bit 1071 in both |IPRs?

A. Yes.

(Exhi bit Nunber 1064 was previously

mar ked for identification.)

BY ATTORNEY CHANDLER:

Q Pl ease turn to Exhibit 1064,
which is the sane in both IPRs, and | et ne know
when you' re there.

A. 1064.
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Q It should be in the chat as well.

A Yes. Sorry. | spoke over you.
| ' m downl oadi ng it now.

So | have JEDEC standard JEDS79-2
from Septenber 2003 in front of ne.

Q So, Dr. Przybyl ski, have you
carefully read the JESD79-2 JEDEC standard from
Sept enber 2003 marked as Exhibit 1064 in both
| PRs?

A Have | read all of it? No, |'ve
never read every single word of this standard.
| certainly have been famliar with it since
before it was introduced, but -- and |'mvery
famliar with its contents; but every footnote
of every figure, no.

Q And when you say that you were
famliar with it since before it was introduced,
what do you nean by that?

A The DDR2 standard was di scussed
in the industry prior to its being issued
formally by JEDEC and the EIA. So I was aware
of its inmmnent arrival.

Q Were you a nenber of JEDEC at
that tinme?

A. No. JEDEC s nenbers are
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conpani es, not i ndividuals.

Q And what were you doing at that
time that the DDR2 standard was bei ng di scussed
in the industry? Wre you teaching or
consulting or what were you doi ng?

A | was consulting and staying
current with developnents in the industry
general ly.

Q And if you weren't a nenber of
JEDEC at the tinme and you were consulting, how
di d you becone aware of the devel opnent of the
DDR2 standard before it was finalized in
Sept enber of 2003?

A. | don't know if there were press
reports or not. | have no recollection of that.
But certainly with -- in conversation with
I ndividuals -- again, not able to recall

specific ones; but, in general, the next
generation of standard SDRAMs is that its com ng
IS -- is known within the industry, and it's not
a secret process.
The del i berations are secret and

the voting is within the conpani es, but people
t al k.

Q And what type of consulting were
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you doing in the early 2000s?

A Certainly throughout the 1990s
and into the 2000s, | was working wth
sem conduct or vendors and systens conpanies to
under stand the DRAM mar ket pl ace and t he changes
that were happening within it across the main
nmenory and other -- as applicable to systens
that are PC servers and enbedded systens.

(Exhi bit Number 1073 was previously

mar ked for identification.)

BY ATTORNEY CHANDLER:

Q Coul d you please turn to
Exhi bit 1073, which is the same in both |PRs,
and | et nme know when you have it up on the
screen. It's in the chat for everyone's ease of
ref erence.

A | have U S. Patent Application
Publ i cati on US 2006/ 0277355 to Mark Ell sberry in
front of ne.

Q Dr. Przybyl ski, have you
carefully read the Ellsberry prior art reference
mar ked as Exhibit 1073 in both | PRs?

A Yes, but not recently.

Q Do you believe that you

understand the Ellsberry prior art reference
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mar ked as Exhibit 1073 in both | PRs?

A. Yes.

(Exhi bit Nunmber 1078 was previously

mar ked for identification.)
BY ATTORNEY CHANDLER:

Q Pl ease turn to Exhibit 1078,
which is the sane in both IPRs, and |let ne know
when you're there. There should be a copy in
the chat for everyone's ease of reference.

A There it is.

So now I have U S. Patent
7,024,518, to John Hal bert, et al., in front of
nme.

Q Dr. Przybyl ski, have you
carefully read the Hal bert prior art reference
mar ked as Exhibit 1078 in both | PRs?

A Yes, but not recently.

Q Do you believe that you
understand the Hal bert prior art reference
mar ked as Exhibit 1078 in both | PRs?

A. Yes.

Q Have you known John Hal bert at
Intel?

A | don't believe |'ve ever net

hi m
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Q Have you known Mark Ell sberry,
the first naned i nventor on Exhibit 1073?

A That nane is very famliar to ne.
| believe |I've crossed paths with himsonetine
in the 1990s. But, again, the context |
woul dn't recall.

Q Have you known Ri chard Perego,
Fred Ware or Ely Tsern from Ranbus, the naned
I nventors on Exhibit 10717

A |"ve net Fred Ware on a coupl e of
occasions. The others -- let ne see. | don't
believe |I've net R chard Perego or Ely Tsern.

(Exhi bit Nunmber 1082 was previously

mar ked for identification.)

BY ATTORNEY CHANDLER:

Q Pl ease turn to Exhibit 1082,
which is the sane in both IPRs, and |let ne know
when you have it on your screen. There should
be a copy in the chat for everyone's ease of
ref erence.

A. | have U.S. Patent application
publ i cati on 2003/0039151 in front of ne.

Q Dr. Przybyl ski, have you
carefully read the Matsui prior art reference,
mar ked as Exhibit 1082 in both | PRs?
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A Yes, but not recently.

Q Do you believe that you
understand the Matsui prior art reference marked
as Exhibit 1082 in both | PRs?

A | certainly did when | was
reviewmng it for the purposes of the
declaration. | presune that hasn't changed
si nce then.

(Exhi bit Number 1072 was previously

mar ked for identification.)

BY ATTORNEY CHANDLER:

Q Pl ease turn to Exhibit 1072,
which is the sane in both IPRs, and |let ne know
when you' re there.

It looks like there's a copy in
the chat for everyone's conveni ence.

A This is U S Patent 7,155,627 to
Matsui. | have that in front of ne.

Q Dr. Przybyl ski, have you
carefully read the Matsui prior art patent
mar ked as Exhibit 1072 in both | PRs?

A This one is less famliar to ne,
so it was not sonething | reviewed in great
detail when preparing the declarations.

Q Do you believe that you
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understand the Matsui prior art patent marked as
Exhi bit 1072 in both |IPRs?

A | believe that if | reviewed it,
again, in detail, | would be able to understand
it, yes. But exactly what it's teaching, |
don't have in front of mnd right now

(Exhi bit Nunmber 1079 was previously

mar ked for identification.)

BY ATTORNEY CHANDLER:

Q Pl ease turn to Exhibit 1079,
which is the sane in both IPRs, and | et ne know
when you have it in front of you. There is a
copy of it in the chat for everyone's
conveni ence.

A | have in front of me U S. Patent
application publication 2006/0117152 to Am di in
front of ne.

Q Dr. Przybyl ski, have you
carefully read the Amdi prior art reference
mar ked as Exhibit 1079 in both |PRs?

A | don't believe |'ve read it
carefully. | didreviewit in -- briefly when
preparing ny declaration, but that was a while
ago. | have not reviewed it recently.

Q Do you believe that you
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understand the Am di prior art reference nmarked
as Exhibit 1079 in both I PRs?

A | don't recall specifically what
it's teaching, but | do firmy believe that on
reviewing it, | would understand it.

(Exhi bit Nunber 1060 was previously

mar ked for identification.)

BY ATTORNEY CHANDLER:

Q Pl ease turn to Exhibit 1060,
which is the same in both IPRs, and | et ne know
when you have it in front of you. There is a
copy of it in the chat for everyone's
conveni ence.

A | have in front of me JEDEC
standard, JESD79 from June 2000 related to
doubl e data rate, DDR, SDRAMs.

Q Dr. Przybyl ski, have you
carefully read the JESD79 standard for DDR
SDRAMs dat ed June 2000 marked as Exhibit 1060 in
both | PRs?

A. As with the previous JEDEC
standard, | wouldn't say that | read every
footnote of every figure, but |I certainly
under st and the design and operation of DDR

SDRAMs as specified by this standard.
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Q So to be clear, do you believe
that you understand the JESD79 JEDEC standard
for DDR SDRAMs dat ed June 2000 mar ked as
Exhi bit 1060 in both |PRs?

A Yes.

(Exhi bit Nunber 1062 was previously

mar ked for identification.)

BY ATTORNEY CHANDLER:

Q Pl ease turn to Exhibit 1062,
which is the same in both IPRs, |et nme know when
you have it in front of you. There's a copy in
the chat for everyone's conveni ence.

A | have in front of me a portion
of JEDEC standard now called JESD21-C, a portion
totaling 82 pages, beginning at page 4. 20.4-1.

Q Dr. Przybyl ski, have you
carefully read the JEDEC21-C prior art reference
mar ked as Exhibit 1062 in both |PRs?

A Again, it's pretty duplicative
across the different versions of the RD MV
standard that's being specified here, so not
every page has been exam ned carefully. But |
certainly do understand the structure and
operation of the RDIMW that are specified here.

Q So to be clear, do you believe
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that you understand the JEDEC21-C prior art
reference marked as Exhibit 1062 in both | PRs?

A. Yes.

ATTORNEY CHANDLER: All right.
How about we -- we've been going about an hour,
so how about we take a break. Go off the
record.

THE WTNESS: Very good. How
| ong?

ATTORNEY CHANDLER: Ten mi nutes?

THE WTNESS: Ten m nutes.

THE VI DEOCCRAPHER: O f the record
at 9:04 a.m Pacific Tine.

(Recess taken from9:04 a.m to

9:16 a. m)

THE VI DEOGRAPHER: On the record
at 9:16 a.m Pacific Tine.
BY ATTORNEY CHANDLER:

Q Dr. Przybylski, are there any
corrections or clarifications you'd |like to make
to your answers so far?

A Not at this tine.

Q And just to confirm during the
break, did you consult with anyone?

A. M. Warrick called ne just to
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make sure everything was going snoothly on ny
end. | said "yes," and that was the extent of
the call.

Q Under st ood.

And are you ready to proceed?

A. | am

Q Dr. Przybylski, 1'd like to ask
you sone questions about the hypothetical person
of ordinary skill in the art, starting with the
relevant tinme franme for such a person.

So do you have that in mnd? And
then I'Il ask you sone nore specific questions.

A So I"'mturning to page 46 of ny
declaration for the '417, where that subject
matter is addressed.

Q That's fine. And | think as
shown in Exhibit 1096, this section of your
declaration is the same in both IPRs. But go
ahead and get oriented and | et ne know when
you' re ready to proceed.

A. Yes, | see those sections are
essentially the same wthin the two
declarations; and | have, as | said, the '417 in
front of ne.

Q In the section that you are
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referring to in your two expert declarations

mar ked as Exhi bit 2024 are paragraphs 66 through
72 where you discuss the person of ordinary
skill in the art; correct?

A Yes. Those are the paragraphs
relating to that topic.

Q Now, Sanmsung's expert, Dr. Wl fe,
has taken the position that the effective filing
date for the '417 and '215 patents is no earlier
than July 1st, 2005.

| understand that you contend
that the clains in the '417 and '215 patents are
entitled to a priority date of at |east
January 19th, 2005, which is the filing date
of the '087 provisional application; but in
paragraph 72 of your expert declarations marked
as Exhibit 2024, you refer to the 2004 to 2005
time frame when di scussing the person of
ordinary skill in the art.

Do you see that?

A | see paragraph 72 begins. |
note that in the 2024-2025 tinme frane,
et cetera, yes.

Q To be clear, it's not 2024-2025.

A | " m sorry.
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Q 2004 t hrough 2005.
A My apol ogi es. Yes, 2004 to 2005.
Q Ckay. Unless stated ot herw se,

can you pl ease answer ny questions today from
t he perspective of a person of ordinary skill in
the art in the 2004 to 2005 tine franme?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: To the best of ny
ability, I will try to be clear, about the
perspective fromwhich |'manswering your
guesti ons.
BY ATTORNEY CHANDLER:

Q And just so |I'mclear, the --

pl ease understand that ny questions are intended
to be asked with respect to the person of
ordinary skill in the art in the 2004 to 2005
time frane.

Under st ood?

A | under st and.

ATTORNEY WARRI CK:  (Cbj ecti on;
form

Counsel, Dr. Przybylski is here
as an expert, which is his role in these

proceedi ngs; and so | would ask that you be
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specific if you're going to ask himabout the
perspective of the hypothetical person of
ordinary skill in the art.
BY ATTORNEY CHANDLER:

Q Dr. Przybylski, did you answer ny
guestion by saying, "I understand"? D d | hear

that correctly?

A Yes, | understand that that's the
perspective on which you will generally be
aski ng questions, but not -- not necessarily all
guesti ons.

ATTORNEY CHANDLER:  And,
M. Warrick, | would like to remind you that on
pages 127 to 130 of the Consolidated Trial
Practice Cui de dated Novenber 2019, speaking
obj ections are strictly prohibited.

Under st ood?

ATTORNEY WARRICK: | amfamliar
with the Practice Cuide.
BY ATTORNEY CHANDLER:

Q Dr. Przybyl ski, could you pl ease
answer ny questions today in a way that is
consistent with the ordinary and accust oned
meani ng of words to a person of ordinary skill

in the art in the 2004 to 2005 tinme frane?
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ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: | would endeavor to
do that or to be clear when I'm not doing that,
to the best of ny ability.
BY ATTORNEY CHANDLER:

Q Coul d you please turn toward the

begi nni ng of your expert declaration marked as
Exhi bit 2024 to the section titled "Technol ogy

Background, " whi ch spans paragraphs 12 through
57, and let nme know when you're there.
And while you're doing that, "Il
note that Exhibit 1096 indicates that the
subst ance of paragraphs 12 through 57 is
substantially the sane in both of your expert
decl arat i ons.
A Yes. | see that there are sone
di fferences between those -- in those paragraphs
bet ween t hose decl arations, but they do not have
a great deal of substance to them
| amcurrently |ooking at page 7
of my '417 declarati on.
Q And paragraphs 12 through 57 of

your expert declarations marked as Exhibit 2024

provi de a technol ogy background for purposes of
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t hese | PRs?

A That is the heading for this
section, "Technol ogy Background," yes.

Q I n your opinion, are the
background technol ogi es sumari zed in
paragraphs 12 through 57 of your expert
decl arati on marked as Exhi bit 2024 sonet hi ng
that a person of ordinary skill in the art
woul d have known about ?

A Yes, | think generally that is an
accurate statenent.

Q I n your opinion, would a person
of ordinary skill in the art reading the
contents of the Perego reference, nmarked as
Exhi bit 1071, have known about the background
t echnol ogi es sumari zed i n paragraphs 12 through
57 of your expert declarations nmarked as
Exhi bit 20247

A. | think I answered the previous
guestion by saying that, yes, a person of
ordinary skill in that tine frame woul d be
famliar with this material, regardl ess of
whet her they're readi ng Perego or not.

Q | n your opinion, would such a

person of ordinary skill in the art have taken
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i nto consideration the background technol ogi es
sunmari zed i n paragraphs 12 through 57 of your
expert decl aration nmarked as Exhibit 2024 when
trying to understand the contents of the Perego
reference marked as Exhibit 10717

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: |'m not sure what
you nmean by "taking into account." It's -- this
background technology that | refer to is
sonet hing that a person of ordinary skill would
be famliar with while readi ng Perego or
otherwise. To the extent that they're taking
any of it in particular into account, |'mnot --
have not rendered an opinion on that.
BY ATTORNEY CHANDLER:

Q I n your opinion, would a person
of ordinary skill in the art have taken into
consi derati on the background technol ogi es
summari zed in paragraphs 12 through 57 of your
expert decl aration marked as Exhi bit 2024 when
trying to understand the contents of the '417
and ' 215 patent applications?

ATTORNEY WARRI CK:  (nj ecti on;

form
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THE WTNESS: Again, this
background material is sonething that a person
of ordinary skill would have been generally
famliar with. | do not know specifically what
aspects of that they would necessarily have to
call on in order to understand the patents at
I ssue here.

BY ATTORNEY CHANDLER:

Q I n your opinion, is the
t echnol ogy background summari zed i n paragraphs
12 through 57 of your expert declaration narked
as Exhibit 2024 relevant to the field of art for
the '417 and ' 215 patents?

ATTORNEY WARRI CK:  (nj ecti on;
form

THE W TNESS: The technol ogy
background is there principally to help the
board understand the technol ogi es at issue here.
They do -- the content of that section does
generally relate to the subject matter of the
"417 and the '215 and the prior art references
cited by the petitions.

Beyond that, | have nothing
further to add.

111
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BY ATTORNEY CHANDLER:

Q Pl ease turn to paragraph 32 of
your expert declarations nmarked as Exhibit 2024.
Let nme know when you're there.

And while you're doing that, ']l
note that Exhibit 1096 indicates that the
substance of paragraph 32 is the sane in both of
your expert declarations.

A | am at paragraph 32.

Q | n paragraph 32 of your expert
decl arations marked as Exhi bit 2024, you
referred to DI MVvs, UDI MV and RDI MVs; correct?

A | don't actually call them
RDIMV. | called themregistered DMV at the
top of page 23 of ny '417 decl arati on.

But that mnutia apart, that is
generally true. | referred to DI MV, UD MVs or
unbuffered DIMVWs and registered DIMMVMs in that
par agr aph.

Q And to be clear, registered DI MVt
are commonly referred to by persons of ordinary
skill in the art as RDI Mvs; correct?

A Yes. There are nmany acronyns
that are very simlar in this whole art, but

RDIMMis one that is principally used to refer
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to JEDEC st andardi zed, registered D M.

Q I n your opinion, would a person
of ordinary skill in the art have known about
DI M, UDI MM and RDI Mvk?

A Yes. It's within the scope of
know edge or famliarity of a person of ordinary
skill to at least be famliar wth those types
of menories and, generally speaking, what they
are about .

Q And could you pull up the '417
and ' 215 patents marked as Exhibit 1001. And in
the '417 patent, go to Colum 6 starting around
line 46. And let ne know, and I'Il point you to
the simlar location in the other patent.

A Al right. So | have the '417
up, Columm 6.

Do you want ne to tal k about this
first, or do you want nme to bring up the other
one in parallel?

Q "Il -- let's bring up the other
one in parallel because the specifications of
the two patents are the sane, so | want to cover
both patents at the sane tine.

A Sur e.

Q So in the '215 patent, the
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correspondi ng text starts at Columm 5, |ine 66.
A G ve ne a second to bring that

one up, please.
Did you put the '215 in chat? |
didn't believe we actually pulled that one down?
Ch, | see. They're both there.
That's the '417. That's the '215. Ckay.
Q So do you have in front of you
the '417 patent, Colum 6, line 46, and then
al so ' 215 patent at Colum 5, |ine 667
A. Just getting there with respect
to the '215. Half a second nore.

Yes, | have both of themup in

N DD D N NDMNDN P P PPk
g b W N BB O © 0 N O O b

front of nme now.

Q And the '417 and ' 215 patents
both refer to DIMVs, UDI MV and RDI MVs; correct?

A Anong ot hers, yes.

Q The '417 and ' 215 patents al so
refer to other types of nenory nodul es, such as
SO D Mvs, FB-DI MV, and RBDI MVs; correct?

A. Yes, they do.
Q I n your opinion, would a person
of ordinary skill in the art have known about
SO DI MMs, FB-DI M and RBDI MVs?
A. SO DI MVs, certainly. They were
Z ESQUIRE ozl o T
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relatively comon and inportant. FB-DI Mk are
much rarer and would -- a POSITA in that tine
frame m ght not have had any famliarity with
FB-DI MV as a course of their enploynent.

Simlarly, RBDIMV are -- |'m not
famliar exactly with what that is referring to
It's not a JEDEC standardi zed DIMM so -- that
I"mfamliar wth,

Q So if | understand correctly,

SO D Mvs and FB-DI MV were known, but SO DI MVs
were nore wi dely known than FB-D Mvs? Wuld
that be fair?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: That's not quite
what | said. | think that a POSI TA in 2004-2005
woul d not necessarily have had any exposure to
FB-DI MVk. They woul d have had sone exposure,
nmost likely, with SO DI Mvs.

|'"'m not even fam |l iar when the

FB-DI MV were formally standardized. | think it
was after this time frame. |'mnot sure.
BY ATTORNEY CHANDLER:

Q The inventors of the '417 and

'215 patents knew about FB-DI MVs; correct? They
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put it in their patent application.

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: Yes, they did
mention themin Colums 5 and 6 respectively.
But, again, what | said is | don't know formally
when those standards were issued by JEDEC.
BY ATTORNEY CHANDLER:

Q Were SO DI MV and FB- DI MV known
by the tinme of the '417 and ' 215 patents,
regar dl ess of whether JEDEC had formally issued
standards for thenf

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: In the tine frane
2004- 2005, | don't know whet her they were
known -- FB-DI MV were known at that tine or
not .
BY ATTORNEY CHANDLER:

Q But they were known to the
I nvent ors?

ATTORNEY WARRI CK:  (bjection to
form
THE WTNESS: | don't know at

what point in the prosecution history those

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com
Samsung Ex. 1095, p. 60
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00455



© 00 N o o A W DN PP

N DD D N NDMNDN P P P PP PP PP
a b W N BB O © 0 N OO O M W N P O

STEVEN PRZYBYLSKI, PH.D. Vol. |
Samusng v Netlist

February 15, 2024

61

particul ar references were added to the
specification or whether it was a result of a --
the initial filings or whether those particul ar
references were added later. |'mjust not
famliar.

BY ATTORNEY CHANDLER:

Q Do you have patents yoursel f?
A. Yes.
Q And you understand that once a

patent application is filed, it's not permtted
to add to the patent specification; correct?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: There are
provi sional applications fromwhich priority is
given; and then there are the full,
nonprovi si onal applications that are a nore
conpl ete description of the subject matter of
the invention. So there is a clear difference
bet ween those two, at |east.
BY ATTORNEY CHANDLER:

Q You provided the opinion that the

"417 and ' 215 patents are entitled to a priority
date of January 19th, 2005.

As of that date, January 19th,
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2005, in your opinion, do the clains of the '417
and ' 215 patents cover nenory nodul es that are
ei ther SO DI MVs or FB- DI MVk?

ATTORNEY WARRI CK:  (Cbj ecti on;

form
BY ATTORNEY CHANDLER:
Q O do you not know?
A. Whet her -- by "covered," do you

nmean that those types of nodules infringe those
clains? 1|s that what you're neani ng?
Q Wll, it's usually, rather than

the word "infringe," we would say are

"enbodi ments." So could an SO DI MM or an

FB- DI MM enbody the clains of the '417 and ' 215
patents as of January 19th, 2005, the date
that you say the clains are entitled to a
priority date of?

ATTORNEY WARRI CK:  (bj ecti on;

form

THE WTNESS: That's not a
termnology that 'mfamliar with. | think
that it -- the way that it would normally be

expressed is: Are those types of nodules within
the scope of the clains at issue? And that's

not a subject of ny opinions in this matter.
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BY ATTORNEY CHANDLER:
Q It's alittle bit different, so |
want to just be clear about this.

So when you provided the opinion
that the clains were entitled to a priority date
of January 19th of 2005, you were indicating
that there was support in the specification for
t hose cl ai ns.

And ny question is: |s there
support in the specification for the clains of
the '417 and ' 215 patents, as of January 19th,
2005, with respect to an SO DI MM or an FB-DI MM
that practices the clains or enbodies the
cl ai ns?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: That's not
sonething |I've opined on, and | don't know t hat
off the top of ny head, sitting here today.

ATTORNEY CHANDLER: 1'd like to
I ntroduce a new exhibit in the chat, which |11
mark as Exhi bit 1103.

111/
111
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(Wher eupon, Exhibit Nunber 1103 in both

| PRs was marked for identification and

Is attached hereto.)
BY ATTORNEY CHANDLER:

Q It should be comng to everyone.
It's the sanme docunent in both IPRs. |[|'ve
provided two copies. The only difference in the
two copies is the case nunber in the stanp in
the bottomright.

Pl ease | et me know when you have

Exhibit 1103 in front of you.

A | have Netlist Technol ogy
Tutorial dated May 8th, 2017.
Q Correct. Exhibit 1103 is the

technol ogy tutorial prepared by Netlist.
Have you seen Exhibit 1103

bef ore?

A. | ' ve seen the cover page before.
| have not reviewed it in detail, no.

Q Pl ease turn to page 2 of

Exhi bit 1103, and | et nme know when you're there.
A | am at page 2.
Q Does page 2 of Exhibit 1103 show
a picture of a DOMM which is to say a dual

in-line nmenory nodul e?
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A |t appears to show a nenory
nmodul e that it's claimng is a DOMM It's not
cl ear whether that's a JEDEC standardi zed DI MM
It appears not to be, but I don't know for a
fact one way or the other. It has the right
formfactor to be a considered a DIMMin the
nost general understanding of that term

Q Does page 3 of Exhibit 1103 show
a DI MM nenory nodul e at the botton?

A Yes. This appears to be a
Sansung- manufactured DIMM It | ooks |ike an
RDIMM but | don't know for a fact. 1|'d have to
| ook up the product nunbers to be sure exactly
what it is.

Q Do you agree that SDRAM nmenory
devi ces energed in the 1990s and have been
st andar di zed by JEDEC?

A. Have to be careful with regard to
the term"SDRAM " because sonetines it's
referring just to any variety of synchronous
DRAM  So synchronous with a small s.

If it's a JEDEC standardi zed
device, it's all caps, and the S is standing for
synchronous with a capital S. And those are the

devi ces that are standardi zed by JEDEC
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There are a great many
nonst andar di zed, small s, synchronous, dynam c
random access nenories that are not covered by
JEDEC st andar ds.

Q Do you agree that SDRAM all
caps, has evolved in several generations,
i ncl udi ng DDR and DDR2?

ATTORNEY WARRI CK:  (bj ecti on;
form also scope as to the question and as to
the exhibit, 1103.

THE WTNESS: Yes. There are --
have been a nunber of SDRAM st andards devel oped
by JEDEC, one of which is called DDR SDRAM
short for double data rate synchronous dynam c
random access nenory, as well DDR2 and so forth.

ATTORNEY CHANDLER: And 1'Ill note
for the court reporter, | said D-- as in dog.

(Incidental comments nade off the
st enogr aphi c record.)
THE WTNESS: W'l |l be saying

“"DDR' a |ot.
BY ATTORNEY CHANDLER:
Q Dr. Przybyl ski, DDR and DDR2 were

JEDEC st andards that a person of ordinary skill
in the art knew about by the tine of the '417
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and ' 215 patents; correct?

A Agai n, you have to be careful
with the term nol ogy, because DDR, standing for
doubl e data rate, applies to many different
contexts. To be clear that you're tal king about
t he JEDEC standard, you should say DDR SDRAM
JEDEC st andar d.

Q So to be clear, the DDR SDRAM
JEDEC st andard and DDR2 SDRAM JEDEC st andard
were known to a person of ordinary skill in the
art by the tinme of the '417 and ' 215 patents;
correct?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: Yes. W |ooked at
JEDEC st andardi zi ng docunents that predate the
2004- 2005 tinme frame that we're tal king about
and so that they -- a POSITA in that tinme frame
woul d have been famliar with them
BY ATTORNEY CHANDLER:

Q For exanple, please turn back to
Exhi bit 1060, the JEDEC JESD79 standard for DDR
SDRAM dat ed June 2000. Let ne know when you
have it in front of you.

A | have the cover page of that in
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front of ne.

Q You do not dispute that a person
of ordinary skill in the art would have known
about the JEDEC JESD79 standard for DDR SDRAM
dat ed June 2000 marked as Exhibit 1060 in both
| PRs; correct?

ATTORNEY WARRI CK:  (bj ection to

form
THE WTNESS: | do not dispute
t hat .
BY ATTORNEY CHANDLER:
Q And please turn to Exhibit 1062.

Let nme know when you have that in front of you.

A. | have the first page of
Exhi bit 1062 in front of ne.

Q You do not dispute that a person
of ordinary skill in the art would have known
about the JEDEC JESD21-C desi gn specification
for DDR SDRAM regi stered DI MM dat ed January 2002
mar ked as Exhibit 1062 in both |IPRs; correct?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE W TNESS: Again, you have to
be careful wth term nol ogy, because the JEDEC

Standard 21-C is about 3,000 pages in total.
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What this exhibit is, is one small portion of
that overall standard, the design specification
for PC2100 and PC1600 DDR SDRAM regi stered DI MVs
dat ed January 2002.

BY ATTORNEY CHANDLER:

Q And you do not dispute that a
person of ordinary skill in the art woul d have
known about that, which is nmarked as
Exhi bit 1062 in both I PRs; correct?

ATTORNEY WARRI CK:  (nj ect i on;

form
THE WTNESS: | do not dispute
t hat .
BY ATTORNEY CHANDLER:
Q Pl ease turn to Exhibit 1064. Let

me know when you have it in front of you.

A | have the first page of the
JEDEC st andard JESD79-2 for DDR2 SDRAM
speci fication dated Septenber 2003 in front of
nme.

Q And you do not dispute that a
person of ordinary skill in the art would have
known about that standard, which is marked as
Exhi bit 1064 in both |IPRs; correct?

ATTORNEY WARRI CK:  (Cbj ecti on;
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form
THE WTNESS: | do not dispute
t hat .
(Exhi bit Nunmber 2020 was previously
mar ked for identification.)
BY ATTORNEY CHANDLER:

Q Take a | ook at Exhi bit 2020,
which I'Il put in the chat. It was previously
mar ked by Netlist, but I'lIl try to put it in the
chat for everyone's ease of reference. It's the

same exhibit in both IPRs. And |let ne know when
you have it.

A It has not shown up for ne yet.

Ch, 2020, here we go.

| have in front of nme the first
page of Exhibit 2020 titled "JEDEC Standard for
DDR2 SDRAM Speci fication," Standard Nunber
JESD79- 2B, dated January 2005.

Q And you do not dispute that a
person of ordinary skill in the art woul d have
known about that JEDEC standard marked as
Exhi bit 2020 in both |IPRs; correct?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: This standard was
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publicized in 2005. The tine frane that we're
general |y discussing is 2004-2005. So certainly
by the end of that tinme frame, this particular
revision of the JESD79-2 standard woul d have
becone into the general know edge of a POSI TA at
that time -- in that tinme frane.

(Exhi bit Nunmber 2031 was previously

mar ked for identification.)
BY ATTORNEY CHANDLER:

Q Pl ease take a | ook at
Exhi bit 2031 that you cited in your declaration.
And 1'll also put a copy in the chat for ease of
reference. |It's the sane exhibit in both |PRs.
Let nme know when you have it in front of you.

A Downl oadi ng now.

Ckay. |'m | ooking at JEDEC

St andard Nunber 21-C, page 4 dash -- sorry --
page 4.1.2.10-1. The first page of "Appendix X
Specific SPDs for DDR2 SDRAMs. "

Q And you cited Exhibit 2031 in
your decl arations marked as Exhi bit 2024;
correct?

A. Yes. | see at |east one

reference to Exhibit 2031 on page 46 of ny '417

decl ar ati on.
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Q And you do not dispute that a
person of ordinary skill in the art would have
known about the JEDEC standard for specific SPDs
for DDR2 SDRAM marked as Exhibit 2031 in both
| PRs; correct?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: This standard was
made public with Rel ease 13 of JEDEC Standard
21-C. There's no specific date on it that |I see
at the top. So without referring specifically
to the release notes for Release 13, can't say
precisely when this becones into the public
domai n.

W nay be able to determ ne that
fromlooking at the standard for the DI MMt hat
you're saying with the DDR2 SDRAM DI MM and see
if it refers to this particul ar standard.

BY ATTORNEY CHANDLER:

Q And did you review the standard
for DDR2 DMV -- you just referred -- I'm
trying to understand.

Did you review the standard that
you just referred to in your |ast answer?

A. In ny |last answer, | referred
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generically to DDR2 SDRAM DI MM st andar ds, of
whi ch there are several; and | didn't refer to
any one in particular.

Q Expl ain your last answer a little
bit nore, then.

A |"msorry. Was that a question?

Q Yes. Could you please clarify
what you were trying to convey with your | ast
answer, then.

ATTORNEY WARRI CK:  (nj ecti on;
form

THE WTNESS: M | ast answer was
the one where | was referring to the plurality
of DDR2 SDRAM DI MM standards. |s that the
guestion that you want ne to clarify -- the
answer that you want nme to clarify? I'mreally
quite confused at this point.
BY ATTORNEY CHANDLER:

Q | was just trying to understand
what you were trying to convey wth respect to
nmy question of whether a person of ordinary
skill in the art would have known about
Exhi bit 2031, which you cited in your expert
decl ar at i ons.

ATTORNEY WARRI CK:  (Cbj ecti on;
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form

THE WTNESS: M first answer
with regard to that is that we don't have in
front of us docunentation of when Rel ease 13 was
made public. So we can't say with certainty
whet her a POSI TA of the 2004-2005 tine frane
woul d have access to this particular Appendi x X
BY ATTORNEY CHANDLER:

Q | guess I'ma little confused,
then. Wiy were you citing Exhibit 2031 in your
expert decl arations marked as Exhi bit 20247?

And the related question is: Do
you believe a person of ordinary skill in the
art woul d know about Exhibit 20317

(Interruption by the court reporter to

clarify the record.)
BY ATTORNEY CHANDLER:

Q And a related question is: Do
you believe a person of ordinary skill in the
art woul d have known about Exhibit 20317

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: So there's two
guestions pending. Can we deal with one at a

time, please.
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BY ATTORNEY CHANDLER:
Q Sur e.
A So with regard to ny citation to
Exhi bit 2023 --
Q No. 2031.
A 2031 -- oh, I"'msorry. Yes. M
apol ogi es. Look at the wong thing.
2031.
| at least refer to it in the --
I n context of paragraph 65 of ny '417
decl aration where I'musing it to support the
I dea that the Court's construction of rank is
not consistent with the plain and ordinary
meani ng, as captured by this section of
JESD21- C.
Q And you cite Exhibit 2031
el sewhere in your declaration as well; correct?
A. | " m checki ng.
| see a reference to that
exhi bit in paragraph 182.
Q And al so the next paragraph as
well; right?
A Yes, but not by nunber there; in
par agraph 183, yes.
Q So getting back to ny original
Z ESQUIRE ozl o T
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question, in your opinion wuld a person of
ordinary skill in the art have known about the
JEDEC standard marked as Exhibit 2031 in both
| PRS?

ATTORNEY WARRI CK:  (Cbj ecti on;

form

THE WTNESS: | believe that a
person of ordinary skill would be famliar wth
generally the concept of SPDs, determning -- or

hel ping the nenory controller understand the
nature and characteristics of the nodule it's
controlling.

|, again, | don't have a specific
date in front of nme for this particular
revision. So wthout that, can't know for sure
whether it falls within the specified tine frane
or not.
BY ATTORNEY CHANDLER:

Q But at | east when you were
preparing your expert declarations marked as
Exhi bit 2024, you thought that it was reasonable
to cite to Exhibit 2031 for purposes of claim
construction of the '417 and '215 patents and
al so for purposes of understandi ng the Perego

prior art reference; correct?
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ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: | did, in fact,
cite to this docunent in both those portions of
nmy decl aration, yes.

(Wher eupon, Exhi bit Nunber 1104 in both
| PRs was marked for identification and
Is attached hereto.)

ATTORNEY CHANDLER: 1'd like to
mark a new exhibit, which will be Exhibit 1104,
sanme docunent in both IPRs, only difference
bei ng the case nunber stanped in the bottom
right. 1'll put copies of Exhibit 1104 in the
chat .

Again, the two copies are the
sane, so you're welcone to open either one.
Just | et nme know when you have it on your
screen.

THE WTNESS: | am |l ooking at the
cover page of "JEDEC Standard, JESD79D' from
January 2004, "Double Data Rate (DDR), SDRAM
Speci fication.”

BY ATTORNEY CHANDLER:
Q And you do not dispute that a

person of ordinary skill in the art woul d have
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known about the JESD79D standard for DDR SDRAM
mar ked as Exhibit 1104 in both I PRs; correct?

ATTORNEY WARRI CK:  (bj ecti on;
form Al so objection; scope, as to the question
and the exhibit, 1104.

THE WTNESS: No, | don't dispute
that. W' ve already seen JESD79 fromthe year
2000, if I renmenber correctly. And this is just
a revision of that original specification
st andar d.

BY ATTORNEY CHANDLER:

Q And, in fact, if you search the
"417 and ' 215 patents for "79D," you'll see the
patents incorporate by reference the JEDEC
standard JESD79D, which |I've now nmarked as
Exhi bit 1104; correct?

A | don't know that off the top of
nmy head. |[|f you want to point ne to a colum
and |ine nunber, then we can confirmthat.

Q Sure. The fastest thing is just
search for "79D'; or if you want to scroll, go
to Colum 23 of the '417 patent, line 52; or you
can go to Colum 21 of the '215 patent, |ine 37
or so.

A. Yes. At least in the '"417, it's
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I ncorporated by reference, as you said.

Q And al so the '215 patent,

Colum 21, line 37, 38, around there? The
JESD79D standards incorporate by reference the
same standard that | marked as Exhibit 1104;
correct?

A. | wll nmake a note that the
specification of the '417 and, presumably, the
'215 have the date wwong for that particular
standard. They show it as February of 2004.

But on the cover sheet, it -- it's listed as
January. So | don't know why that error is
there, but just noting it for the record.

(Wher eupon, Exhibit Nunber 1106 in both

| PRs was marked for identification and

Is attached hereto.)

ATTORNEY CHANDLER: Let ne mark
another exhibit. It wll be 1106. Again, it
w Il be the sanme docunent in both IPRs, the only
di fference being the case nunber that's stanped
in the bottomright. |[|'ve put both copies of
Exhi bit 1106 in the chat.

BY ATTORNEY CHANDLER:
Q Pl ease | et nme know when you have

Exhi bit 1106 open.
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A | am | ooking at JEDEC St andard
21-C, page 4.1.2.4-1, which is the first page of
Appendi x D of that -- of sone |arger portion of
t hat standard.

Q And Exhibit 1106 is simlar to
Exhi bit 2031 that we | ooked at earlier and that
you cited in your expert declarations; however,
Exhi bit 1106 is for DDR SDRAM wher eas,
Exhi bit 2031 that you cited is for DDR2 SDRAM
correct?

ATTORNEY WARRI CK:  (Cbj ecti on;
form Al so, objection; scope as to the question
and the exhibit, 1106.

THE WTNESS: Can you repeat the

guestion, please. | lost it in the objection.
BY ATTORNEY CHANDLER:
Q Exhibit 1106 is simlar to

Exhi bit 2031 that we | ooked at earlier and that
you cited in your expert declaration; however,
Exhibit 1106 is for DDR SDRAM wher eas,
Exhi bit 2031 that you cite is for DDR2 SDRAM
correct?

ATTORNEY WARRI CK:  Sane
obj ecti ons.

THE W TNESS: These two docunents
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are, in fact, simlar. They have -- principally
consist of a table with simlar but not

i dentical elenents within them or at |east the
name has changed over tinme. But -- yeah, so
you're correct in that they are sim|lar.

BY ATTORNEY CHANDLER:

Q And both the '417 and ' 215
patents refer to the SPD, which refers to serial
presence detect; correct? For exanple, the
bott om of Columm 19 of the '417 patent and the
bottom half of Colum 17 of the '215 patent.

A Yes. | see in the '417
Col um 19, starting at |ine 56, that nenory
nodul es typically include a serial presence
detect device 240; and then it goes on to
describe howit's effected and what it
characteri zes.

Q And there's a correspondi ng
di sclosure in the '215 patent starting in the
m ddl e of Columm 17 and carrying over to the
next columm; correct?

A 17.

Yes, the disclosures appear to be
I denti cal .

Q I n the discussion of the SPD in
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the '417 and ' 215 patents, there's reference to
vari ous bytes, such as byte 3, defining the
nunber of row address bits, byte 4, defining the
nunber of columm address bits, et cetera; is
that correct?

A Yes. That's howit's described

in the specification of the '417 and '215.

Q And Exhi bit 1106 provides the --
the correspondi ng informati on about those bytes;
correct?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE W TNESS. Byte 3 --

(Wtness reviews docunent.)

So there are sone differences
bet ween how the fields of the SPD are descri bed
in the specifications of the '417 and '215
relative to their textual descriptions in
Exhi bit 1106. But there -- at least to the
extent that |1've reviewed, they are referring to
t he sane general concepts.

Good tinme for another break?

BY ATTORNEY CHANDLER:
Q Al nost .

Do you believe a person of
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ordinary skill in the art would be famliar
with the --

A | " m sorry.

Q Do you believe a person of
ordinary skill in the art would be famliar with

Exhi bit 1106 in both |PRs?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: Well, again, we
don't have a date related to Rel ease 11 of JEDEC
Standard 21-C, which would clarify exactly when
this becane into the public domain; but it is
highly likely that a POSI TA, as of 2004-2005,
woul d be famliar with at |east the existence,
i f not the details, of Exhibit 1106.

ATTORNEY CHANDLER: Wiy don't we
go ahead and take a break.

THE WTNESS: Very good. Ten
m nut es agai n?

ATTORNEY CHANDLER:  Sure.

THE VI DEOCCRAPHER: O f the record
at 10:17 a.m Pacific Tine.

(Recess taken from10:17 a.m to
10: 28 a.m)
THE VI DEOGRAPHER: On the record
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at 10:28 a.m Pacific Tine.
BY ATTORNEY CHANDLER:
Q Pl ease turn to page 4 of

Exhibit 1103, and |l et ne know when you're there.

A 1103. We're referring back to
the tutorial; correct?

Q Yes.

A. And page 47?

Q Yes.

A " SDRAM Fundanent al s"; correct?

Q Yes.

A Very good.

Q Do you agree that a given SDRAM

nmenory device contains several sections called
banks, with a B, as in boy?

ATTORNEY WARRI CK:  (bj ecti on;
form scope.

THE WTNESS: You're referring
specifically to JEDEC standardi zed SDRAMs?
BY ATTORNEY CHANDLER:

Q As an exanpl e, yes.

ATTORNEY WARRI CK:  San®e
obj ecti ons.

THE W TNESS: Yes, JEDEC

st andar di zed SDRAMs i ncl ude sections call ed
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banks.
BY ATTORNEY CHANDLER:

Q Wth a B, as in boy; correct?

A Correct.

Q And do you agree that each bank
wi th an SDRAM nenory device consists of rows and
col ums of nenory?

ATTORNEY WARRI CK:  (bj ecti on;
form scope.

THE WTNESS: Yes, generally
speaki ng, DRAMs are logically organized into
banks contai ning rows and col ums.

BY ATTORNEY CHANDLER:

Q Do you believe a person of
ordinary skill in the art woul d have known what
I's shown here on page 4 of Exhibit 1103?

ATTORNEY WARRI CK:  (Cbj ecti on;
form scope.

THE WTNESS: In the tine frane
we' re tal king about, 2004-2005, | believe that a
POSI TA woul d generally be famliar with the
internal |ogical structure of DRAMs generally
and JEDEC standardi zed SDRAMs in particul ar.

BY ATTORNEY CHANDLER:
Q And you used the term "PCSI TA "
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whi ch is an abbreviation for a person of

ordinary skill in the art; correct?

A. Are you okay wth ny using the
acr onyntf?

Q | am | just want to make cl ear

that we're referring to the sane thing.

A Yes, we are.

Q Turning to page 5 of
Exhi bit 1103 -- let nme know when you have t hat
in front of you.

A. Page 5, yes.

Q Do you agree that a rank, with an

R, is a set of DRAMs that are witten to or read
fromtogether?

ATTORNEY WARRI CK:  (bj ecti on;
form scope.

THE WTNESS: That's not one of
the constructions that's being considered in
this particular set of IPRs, but it's a
col I oqui al understanding for the purposes of
this technol ogy overvi ew.

In the context of DIMMthat's
shown in the bottomhalf of that figure, it
illustrates two ranks of nenory devices that

are, in fact, read or witten together.
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BY ATTORNEY CHANDLER:
Q s it common for a rank of nenory

devices to be witten to or read fromtogether?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: It's -- yes, it's
comon that that is howthe DRAMs in a rank are
used. It is not exclusively how they're used,
in particular with regard to certain nenory
structures. Certain DIMMtypes, you could have
partial rank reads and wites.
BY ATTORNEY CHANDLER:

Q Coul d you explain that a little
bit nore, what you're referring to.

A. If you wwsh to wite |less than 64
bits at atinme -- in other words, to only
I nvol ve a subset of the DRAMs in a rank -- you

can do that. There are nmechanisnms in place
wi thin the JEDEC standardi zed DIMVE in
particular. And so you can wite them all
t oget her, but you don't have to.

Q And at a high level, what is the
mechani smthat you're referring to in the JEDEC
standard that permts witing to |l ess than the

full rank of nenory devices?
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A The way it's inplenmented wthin
t he JEDEC st andardi zed DRAMs and DI Mvs, there is
a wite mask feature that facilitates that
functionality.

Q When the wite mask feature is
being used, would it still be common to refer to
all of the DRAMs that together formthe w dth of
the menory nodule to refer to those as a rank,
even if in a given wite operation, the mask
results in only a subset of those DRAMs bei ng
witten to?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE W TNESS: Yes, because the
JEDEC standard -- certain -- certain of the
JEDEC standards refer to those coll ections of
DRAMs as "ranks." So a PCSITA | ooking to the
standard for the neaning of the term nology in
that context, those collections of 8 DRAMs are
referred to fornmally as a rank in that context.
BY ATTORNEY CHANDLER:

Q In the exanple where a nask is
bei ng used as part of a wite command such that
only a subset of the nenory devices in a rank

actually wite the data to nenory, am| correct
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that all of the nenory devices in the rank
receive the wite command; but in addition to
that, there's a subset of the nenory devices
that receive the mask, and it's the mask that
results in only a subset of the nenory devices
in the rank actually witing the data to nenory?
|s that a generally fair description?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE W TNESS: GCenerally speaking,
in the context of the JEDEC standardi zed SDRAMs
and the DIMWs that use them that is an accurate
description of how partial word wites are
I npl enent ed.
BY ATTORNEY CHANDLER:

Q Do you agree that a rank of DRAMs
share all of the command and address i nput
signals, including the chip-select signal?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: Again, within the
scope of these JEDEC standardi zed SDRAMs and
nodul e types, that is accurate, again, in that
cont ext .
111
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BY ATTORNEY CHANDLER:
Q And that context would include
t he JEDEC standard for DDR SDRAM and DDR2 SDRAM

correct?

A We woul d have to | ook at specific
nodul e types -- there are actually a great many
different types of DDR2 SDRAM nodul es. [|'m not

sure all of theminplenent partial word reads
and wites in that sane fashion.

This particular picture shows
a -- what would be called a UDIMM And in the
context of a UDIMVM that is accurate.

Q s it also accurate in the
context of an RDI MW?

A. kay. So I've lost track of what
the original thing we're talking about is. So
coul d you repeat the question with the preanble.

Q Do you agree that a rank of
DDR SDRAMs, whether in an UDI MM or an RD MM
share all of the sanme command and address i nput
signals, including the chip-select signal?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: So the question
changed fromDDR2 to DDR. Is your intent to ask

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com
Samsung Ex. 1095, p. 90
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00455



© 00 N o o A W DN P

N DD D N NDMNDN P P PP PP PR R
ag b~ W N B O © 0 N OO O M W N B O

STEVEN PRZYBYLSKI, PH.D. Vol. |
Samusng v Netlist

February 15, 2024

91

about DDR?
BY ATTORNEY CHANDLER:
Q We can start with DDRL SDRAM but

|"malso interested in DDR2 SDRAM to t he extent
you think there's a difference in the answer to
my questi on.

A kay. And just as an aside, with
regard to termnol ogy, there's really no such
thing as DDR1L. It is an error that sone people
persist in using. But the standards are DDR,
DDR2 and so forth,

Anyways, so let's --

Ckay. So | ooki ng at
Exhi bit 1062, which is the DDR SDRAM RDI MV
standard, Version 1.3, January 2002, we see
that -- for exanple, on page 11, we have the --
the commands going to all of the devices and the
single chip-select, which is SO going into the
regi ster and chi p-select RSO becom ng
chi p-sel ect going to the SDRAM

So in this particular nodule, for
exanpl e, that your statenment is accurate.

Q And for clarity, you were | ooking
at the register on the bottomleft of page 11 of

Exhi bit 1062; is that correct?
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A Yes. That is the register that
gives the registered DIMMits nane.

Q Coul d you turn back to
Exhi bit 1103, page 5, and | et ne know when you

have it in front of you.

A | am back at page 5, yes.
Q Do you agree that the DRAMs in a
rank will respond to commands toget her and

provide data to the full width of the nodul e?

ATTORNEY WARRI CK:  (nj ecti on;
form

THE WTNESS: So each of the
DRAMs respond to their command and chi p-sel ect
signals. To the extent that a particular nenory
nodul e has those signals shared anongst all of
the DRAMs in a rank, then that would be true.

Your |language is a little bit
I npreci se, because togetherness inplies a
tenporal togetherness; and that's not always the
case with regard to, in particular, later
iterations of JEDEC standardi zed DI Mvs.
BY ATTORNEY CHANDLER:

Q And when you are tal king about

| ater iterations of JEDEC standardi zed D Mvs,
are you tal king about after 20057
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A. Yes. They woul d be after 2005.

Q So to be clear, again, just for
clarity, in general, ny questions are intended
to be asked with respect to the tinme frane
2004- 2005, fromthe perspective of a person of
ordinary skill in the art.

Under st ood?

A. Under st ood, vyes.

So with regard to the DDR2
SDRAM based DI MVs that are standardi zed by
JEDEC, the DRAMs on the DIMMw thin a single
rank are operating slightly out of phase with
each other, but not substantially so that it is
an issue for the |lower frequencies that are at
play in that generation of nenories and nodul es.

Q On page 5 of Exhibit 1103, do you
see the last bullet point says, "Need 8 DRAMs in
a rank to provide the 64 bits at once"?

A | see that bullet.

Q Do you believe that statenent is
generally accurate, taking into account that the
time franme of "at once" may not be precisely at
once down to the zillionth of a second, but
woul d be "at once" given the clock frequencies

of the nmenory nodul es of the day?
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ATTORNEY WARRI CK:  (bj ecti on;
form scope.

THE WTNESS: Yes. It is a
tutorial and, thus, speaks in generalities. And
so | do not take exception with what the bull et
point is trying to teach
BY ATTORNEY CHANDLER:

Q Now, in your expert declarations
mar ked as Exhi bit 2004, you have offered the
opinion that the term"rank," wth an R
requires nore than one nenory device; correct?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: In ny paragraph 61
of the declaration for the '417, | say that
Netlist, in contrast, proposed that a rank is a
predet erm ned group of nenory devices on a
menory nodul e that can send or receive a fixed
nunber of data bits via a fixed-w dth data bus
in response to read or wite commands and
I ndependently from other nenory devices on the
menory nodul e.

That is -- there are, in fact,
three different proposed constructions at play

here, and that is the one that Netlist has
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pr oposed.
BY ATTORNEY CHANDLER:
Q And do you agree with Netlist's

proposed construction --

A It's not --

Q -- for the term"rank," wth an
R?

A It's a fine construction. |'ve

been asked to apply it in this declaration, and
| have done so.
Q In the context of the '417 and
'215 patents, in your opinion, does the term
“rank,” with an R, require nore than one nenory
device to be in the rank?
ATTORNEY WARRI CK:  (Cbj ecti on;
form scope.
THE WTNESS: G ve ne a second.
(Wtness reviews docunent.)
In the context of at |east the
417, the ranks as they are clained require a
plurality of nenory devices within an N-bit-w de
rank.
BY ATTORNEY CHANDLER:
Q What about the context of the
' 215 patent?
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ATTORNEY WARRI CK:  Sane
obj ecti ons.

THE WTNESS: Too nmany PDFs open.

(Wtness reviews docunent.)

In the context of the '215, the
plurality of ranks that are clained in daiml
require at |east one nenory device in each rank.

Wth regards to the construction
that Netlist is proposing, that would still
require a plurality of nmenory devices that -- in
t he rank.

BY ATTORNEY CHANDLER:

Q I n your opinion, in the context
of the '215 patent, can a rank, with an R
i ncl ude just one nenory device?

ATTORNEY WARRI CK:  (bj ecti on;
form scope.

THE WTNESS: Not according to
the construction proposed by Netlist.

BY ATTORNEY CHANDLER:

Q And that was not ny question. M
gquestion is whether, in your opinion, in the
context of the '215 patent, can a rank, with
an R, include just one nenory device?

ATTORNEY WARRI CK:  Sane
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obj ecti ons.

THE WTNESS: In ny opinion, the
term"rank"” is used and msused in a variety of
different ways and a variety of different
contexts, both in the tinme frame 2004- 2005 in
particular, since it was still a -- the termwas
only a decade old at that tine. And so there
is -- without the benefit of a proposed
construction, it's difficult to say what a
PCSI TA woul d have understood in that tinme franme
as whether or not it's limted to one or two --
whether -- I'msorry -- whether a rank can have
a single nenory device or it necessarily has to
have a plurality of nmenory devi ces.

Certainly in that tine frame and
with the nenory device -- devices that were
common at the day, all ranks, as the term was
used, woul d have involved nore than one nenory
devi ce. That woul d have been the context that a
PCSI TA woul d have used in order to understand
what the term neans.

BY ATTORNEY CHANDLER:
Q Sois it fair to say that your
opinion is that in the context of the '417 and

'215 patents, a person of ordinary skill in the
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art woul d understand the term"rank,"” with an R
to require nore than one nenory device?
ATTORNEY WARRI CK:  (bj ecti on;
form scope.
THE WTNESS: Yes. It is ny
opi nion that a POSI TA in 2004-2005 woul d
understand that ranks include nore than one
nmenory devi ce.
BY ATTORNEY CHANDLER:

Q And not just include nore than
one nmenory device, but nust have nore than one
nmenory devi ce.

So to be clear, the -- the
di spute is whether a rank can only have one
nmenory device. | think everyone agrees that a
rank can have nore than one nenory device. The
I ssue i s whether a rank can have just one nenory
devi ce.

What's your opinion on that
gquestion with respect to the '417 and ' 215
pat ent s?

ATTORNEY WARRI CK:  (bj ecti on;
form scope.

THE WTNESS: [It's -- ny opinion

is not what's relevant here. It's -- you've
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instructed me to answer in the context of what a
POSI TA woul d understand i n 2004- 2005.

In that context, a POSI TA woul d
not have encountered anything called a rank with
less -- with only a single nenory device. So it
woul d have been a significant |eap on the part
of a POSITA to think that there m ght be
sonething called a rank that only had one -- it
woul d be outside of his or her experience.

BY ATTORNEY CHANDLER:
Q And you're sure about that?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE W TNESS: Based on ny review
of the docunents of the day that are at -- in
the record of this -- these IPRs, that is ny
consi dered opi ni on.

BY ATTORNEY CHANDLER:

Q In form ng your opinion in these
| PRs as reflected in your expert declaration
mar ked as Exhibit 2024, did you use the
understanding of the term"rank" as we j ust
di scussed in which a rank requires nore than one
nmenory device?

ATTORNEY WARRI CK:  (Cbj ecti on;
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form

THE WTNESS: |In drafting these
decl arations, | considered the proposed
constructions by the parties and by the board
and outlined ny thoughts about them and t hen
principally used the Netlist proposed
construction as indicated by counsel.

BY ATTORNEY CHANDLER:

Q And to be clear, Netlist proposed
construction requires nore than one nenory
device in a rank; correct?

A To be clear, it says that a rank
iIs a predeterm ned group of nenory devices on a
menory nodul e.

So in that context, yes.

(Exhi bit Nunber 1070 was previously

mar ked for identification.)

ATTORNEY CHANDLER: |'m going to
put Exhibit 1070 in the chat. |It's the sane
exhibit in both IPRs. It's been marked
previously, but I'll just put it in the chat for
ease of reference.

BY ATTORNEY CHANDLER:
Q Pl ease open it up and let nme know

when you have it open, and you can go to
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page 413 of Exhibit 1070.

A So | have the cover page of
“Menory Systens, Cache, DRAM Disk" by Jacob,
Ng, and WAng.

Q And have you seen the Jacob
t ext book marked as Exhibit 1070 before?

A Yes.

Q And were you famliar with the
Jacob textbook marked as Exhibit 1070 before you
wer e engaged by Netlist in around the year 20217

A Yes.

Q I n what context were you famliar
wi th the Jacob textbook marked as Exhi bit 10707

A. | generally buy all nenory
subsyst em books that conme on the nmarket that |
becone aware of. This one was published in
2008, | believe, so in that time frame. And so
| probably purchased ny copy in that tinme frane
as well -- yes, copyright 2008.

Q Pl ease turn to page 413 of
Exhi bit 1070, and |let ne know when you're there.
| f you' re using Adobe Acrobat, you can type
control, shift, N, type in 413, press enter, and
it should junp right there.

A "' mon page 413.
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Q Now, you understand t hat

Prof essor Jacob, as shown on Exhibit 413 as
Exhi bit 1070, has defined the term "rank" as
I ncl udi ng one or nore DRAM devi ces, contrary to
Netlist's proposed construction of "rank" that
requires nore than one nenory device; correct?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: So reading from
page 413, the authors say, "Essentially, a rank
Is -- arank of nmenory is a 'bank' of one or
nore DRAM devi ces that operating in | ockstep in
response to a given conmand. "

BY ATTORNEY CHANDLER:

Q Do you agree with that sentence
in Exhibit 1070, page 413?

A. | think that it is not a good
sentence. |It's internally inconsistent in that

I f you have two things operating in | ockstep,
they are necessarily nore than one of them
So it's not a good sentence that
| would agree with.
Q To be clear, you disagree with
Prof essor Jacob's statenent on page 413 as wel |

as page 414 of Exhibit 1070 that a rank can have
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just one nenory device?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: W' re on page 414,
are you referring to?

BY ATTORNEY CHANDLER:
Q The end of the first full
par agraph on the left above the heading 10. 2. 3.
A. So as of 2008 and in the context
of enbedded systens that do not use nenory
nodul es, that statenent on page 414 has
validity.

However, when you ask ne in the
context of a POSITA in 2004-2005, whether one
devi ce can operate in |lockstep with itself and
only itself, there becone problens. And the
di stinction that the authors nmake here between
the two uses on page 413 and 414 are at tension
wi th each ot her.

And so | remain of the opinion
that a POSITA, in 2004-2005 in the context of
t he JEDEC st andardi zed nodul es, woul d under st and
a rank to have nore than one device.

Q Are the '417 and ' 215 patents

l[imted to JEDEC st andardi zed npdul es?
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ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: So the scope of the
clains of these patents are not limted to JEDEC
st andar di zed nodul es.
BY ATTORNEY CHANDLER:

Q So | want to focus on this
guestion of whether a rank can have just one
nmenory device or whether it requires nore than
one nenory device. So it's a pretty sinple sort
of mathematical question. Like, is one nenory
device sufficient to be a rank, or do there need
to be two or nore nmenory devices?

Do you understand the issue that
|"' m focused on?

A Yes, | do.

Q At the tine of the Jacob book in
2008, do you believe a rank coul d have just one
menory devi ce?

ATTORNEY WARRI CK:  (nj ecti on;
form scope.

THE WTNESS: So in this case
particularly, you're not asking ne to answer in
the context of a POSITA of 2004-2005; is that

accur at e?
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BY ATTORNEY CHANDLER:

Q Correct. And just so you
understand where I'mgoing to go with the next
guestion -- I'mtrying to understand, is there
sonme change in the neaning of "rank" from
2004- 2005 to 2008? And I'malso interested in a
little bit before 2004-2005, whether there was
sone change in the neaning of the term"rank."

But to start, let's just start
wi th 2008, since we've got the Jacob textbook.
And he says pretty clearly that a rank can have
j ust one nenory device.

| s that consistent with your
understanding of the term"rank" in the year
2008, that it could have just one nenory device?

ATTORNEY WARRI CK:  (bj ecti on;
form scope.

THE WTNESS: Again, this is not
sonething that |'ve really dealt with in ny
decl aration, since |I've been using the proposed
constructions by the parties as directed to by
staff -- by counsel, rather.

The inportant point with regard
to your underlying question is that Jacob's

context, specifically on page 414, is enbedded
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systens, which have sonetines as few as a single
menory device; but the context for all of your
ot her questions of a POSITA in 2004- 2005,

t hi nki ng about nenory nodul es with ranks on
them the concept of a single nenory device rank
woul d be conpletely foreign to that POSITA.

BY ATTORNEY CHANDLER:

Q And is there sonething special in
the answer you just gave ne about the term
“rank" in the year 2004 and 2005, or would your
answer be the sane with respect to the
under st anding of a person of ordinary skill in

the art in the year 2000 or the year 1995, for

exanpl e?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: So you're asking
me -- a POSITAin an earlier tinme franme, what

woul d they think?
BY ATTORNEY CHANDLER:

Q Yes. |I'mtrying to understand
whet her you're suggesting that the term "rank,"
with an R changed its nmeaning over tine as you
go from 1995 to 2000 to 2005 to, you know, 2008

and so forth:; or whether the term"rank," wth
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an R, had the sane neani ng throughout that tine
frame.

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: There was no change
to the neani ng as understood by a POSI TA for all
of those previous tine franes that you're
considering in the context of nmenory nodul es
cont ai ni ng synchronous DRAMs.
BY ATTORNEY CHANDLER:

Q kay. Could you turn to page 6
of Exhibit 1103 and |l et nme know when you're
t here.

A 11067

Q No. Exhibit 1103, which is the

tutorial, and then on page 6. And |let ne know

when you're there.

A. | apol ogi ze.
Tutorial, page 6, | amthere.
Q Do you believe a person of
ordinary skill in the art would have known about

the DQS, data strobe signal, and the DQ data
signal ?
ATTORNEY WARRI CK:  (nj ecti on;

form scope.
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(Wtness reviews docunent.)

THE WTNESS: Yes, in the context
of a PCSI TA in 2004-2005, they would certainly
have been famliar with the concept of a
bidirectional data |line, DQ and in the context
of a DDR2 nenory, they would be famliar with
the idea of a data strobe signal, DQS.

BY ATTORNEY CHANDLER:

Q And the DQS, strobe signal, was
al so used with DDR SDRAM nenory; correct?

A. Let nme be doubl e-check. |
believe that's true, but |et me doubl e-check.
DDR.

Q That's shown, for exanple, on
Exhi bit 1060, page 7, about two-thirds down.
A | | ooked at the standard. And

for DDR SDRAMs, DQS was not differential, so
this figure would not apply. But the concept of
a data strobe signal would apply, yes.

Q And so when you use the term

"differential,” you're referring to the idea
shown on page 6 of Exhibit 1103 that you coul d
have a DQS strobe signal and a DQS-bar strobe
signal that's essentially the opposite?

ls that fair?
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ATTORNEY WARRI CK:  (bj ecti on;

form scope.

THE WTNESS: | would take
exception to the word "could." Certainly nost
of the -- | believe the DDR2 required both to be

present, but |I'mnot 100 percent sure of that.
Certainly the DDR did not have the conpl enentary
signal I|ine.
BY ATTORNEY CHANDLER:

Q Wiy don't you put it in your own
words, the distinction you're trying to draw
Wi th respect to the DQS strobe signal for DDR
SDRAM ver sus DDR2 SDRAM

A So if we ook at Exhibit 1104,
which is the DDR standard, and we | ook at the
page 1 of that standard, it tal ks about a DQS
signal. But there's no reference in that
standard to DQS-bar. So the -- in that
generation of SDRAMs, the DQS was singl e-ended,
is the term nol ogy that we use.

In contrast, in the DDR2
standard, Exhibit 1064, we see, for exanple, on
page 6 of that standard that DQS and DQS-bar are
both defined and are -- and so the figure of the

tutorial, page 6, applies to DDR2 but not to DDR
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SDRAMs.

Q And do you believe a person of
ordinary skill in the art would have known the
I nformati on you just gave ne in your |ast
answer ?

A The information that | gave you
in nmy |ast answer cones straight fromthe
st andards, which we have previously determ ned
woul d be within the know edge set of -- or at
| east the famliarity set of a POSITA in
2004- 2005.

Q Looki ng at page 7 of
Exhibit 1103, do you agree page 7 of 1103
illustrates an unbuffered DIMM al so known as a
ubl Mvi?

ATTORNEY WARRI CK:  (Cbj ecti on;
form scope.

THE W TNESS: Yes, but this is
not a DDR2 UDI MM or a DDR UDI MVI?
BY ATTORNEY CHANDLER:

Q And why do you say that?

A Because | know what the cl ock and
conmand and address topol ogy indicates, that
this is the topology that is present in DDR3
UDI MVs, not in DDR2 UDI Mvk.
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Q And how woul d the topol ogy of a

DDR2 UDIMM di ffer fromwhat's shown on page 7 of
Exhi bit 11037

ATTORNEY WARRI CK:  (bj ection --
sorry. (Objection; form scope.

(Wtness reviews docunent.)

THE W TNESS: So whi ch exhi bit
is -- okay. So this is the RD WM

Exhi bit 1062 is the JEDEC
standard for DDR SDRAM RDI Mvs, not DDR2, but the
sanme ideas wll apply.

For exanple, if you | ook at
page 64 of that standard, it shows you the
prescri bed topol ogy of address and control
signals for raw cards A and B, but it applies
equally for the other variants of this standard.
So this does not include a fly-by, as the
topol ogy that's shown in the tutorial, page 6 or
7, whichever it was we were | ooking at. And
this tree-like topology was the normfor the
earlier generations of JEDEC standardi zed
nodul es.
BY ATTORNEY CHANDLER:

Q Turni ng back to page 7 of

Exhi bit 1103, do you believe a person of
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ordinary skill in the art would have known about
UDI MM nenory nodul es in general ?

ATTORNEY WARRI CK:  (bj ecti on;
form scope.

THE WTNESS: | believe we have
an exhibit that is a UD MM standard for DDR2.
| s that accurate?
BY ATTORNEY CHANDLER:

Q |'' mnot sure that we do.
A In the record?
Well, certainly we've identified

UDIMMin the specification of the patents at

I ssue here and have acknow edged that UDIMMi s
one of the acronyns that a POSI TA woul d have
known about in 2004-2005 in the context of a DDR
SDRAM UDI MM or a DDR2 SDRAM UDI WM

Q And how woul d you --
A. Per haps not the latter.
| think we -- we'd have to go

back and check the record of this deposition to
see if we established that for DDR2 UDI Mvs. But
certainly with regard to DDR SDRAM UDI MMVs, it

was W thin the experience of and know edge of a
POSI TA in 2004-2005. | apol ogi ze for not ending

t hat answer cleanly.
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Q How woul d you explain to a
| ayperson what a UDI MM nenory nodul e is?

A As shown in page 7, the figure on
page 7, a UDDMMis a DOMM so it's a dual
in-line nmenory nodul e, that's standardi zed by
JEDEC that includes DRAMs of the appropriate
generation and no ot her substantial integrated
circuits, excluding, of course, the SPD device,
if that's on there as well, but not shown in
this particular figure.

Q And you're referring to page 7 of
Exhi bit 1103; correct?

A | am

Q So page 7 of Exhibit 1103 shows a
nmenory controller at the bottom sendi ng DQ and
DQS signals to the nenory devices on the nodul e
as well as address commands and cl ock signals to
the nmenory devices on the nenory nodul e.

s that a fair sunmary?
ATTORNEY WARRI CK:  (nj ect i on;
form scope.
THE W TNESS: That does descri be
what is shown on page 7 of Exhibit 11083.
BY ATTORNEY CHANDLER:
Q And is it generally fair to say
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that with a UDI MM nmenory nodul e, the nenory
control |l er sends data signals, address signals,
conmmand signals and clock signals directly to
t he DRAM nenory devices w thout any internediary
integrated circuits along the way?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: |[|'Il take exception
to the characterization, as indicated in this
figure, that the nenory controller sends DQ and
DQS. It, in fact, sends and receives DQ and
DQS. And there are other aspects to the UD MMV
interface that are -- that ignored, both in this
figure and in your characterization, that are
not central to the essential understandi ng of
what a UDI MM i s.
BY ATTORNEY CHANDLER:

Q So, in your words, what is sort
of central to the essential understandi ng of
what a UDIMMis, then?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: | think | answered
that a couple of questions ago; that the UD W
has on it the DRAMs and perhaps the NSPE device
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but no additional integrated circuits.
BY ATTORNEY CHANDLER:

Q If |I understand the clarification
that you are trying to make to ny question, wth
a UDOMV the nenory controller can both send and
receive DQ and DQS signals directly with the
menory devices and can al so send address comand
and clock signals directly to nmenory devi ces.

s that fair?

ATTORNEY WARRI CK:  (nj ecti on;
form

THE WTNESS: | think that's
fair, yes. | think you accurately sumari zed
t he previ ous answer.
BY ATTORNEY CHANDLER:

Q Do you agree that page 8 of
Exhibit 1103 illustrates a registered DIMV al so
known as RDI M\?

ATTORNEY WARRI CK:  (Cbj ecti on;
form scope.

THE WTNESS: Yes. Page 8 of
Exhi bit 1103 shows a figure that's | abel ed
"RDI MM "
BY ATTORNEY CHANDLER:

Q And how woul d you explain to a

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com
Samsung Ex. 1095, p. 115
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00455



© 00 N o o A W DN PP

N DD D N NDMNDN P P P PP PP PP
a b~ W N BB O © 00 N OO O M W N P, O

STEVEN PRZYBYLSKI, PH.D. Vol. |
Samusng v Netlist

February 15, 2024

116

| ayperson what an RDI MM nenory nodul e is?

A I n general, a JEDEC standardi zed
RDI MM i ncl udes a register for the address and
command fields or signals in addition to the
DRAMsS on the nodul e.

Q And the register you're referring
tois the box | abeled "Register" shown in the
m ddl e of page 8 of Exhibit 1103.

s that fair?

A Yes, that's true. And we al so
saw an RDOMMin the figure we referenced -- or
the exhibit we referenced a few m nutes ago,
whi ch was an actual JEDEC standardi zed RDI MM i n
its full glory.

Q Ckay. Is it fair to say that an
RDI MM does not register or buffer the DQ and DQS
signals; instead, it only registers the address
command and cl ock signals going to the nenory
devi ces?

ATTORNEY WARRI CK:  (nj ect i on;
form

THE WTNESS: Certainly the RD MM
that's shown on page 8 of Exhibit 1103 does not
have anything along the DQ or DQS pat hs between

the nmenory controller and the DRAMs. And we saw
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conpar abl e organi zati on when we | ooked at the
DDR2 RDI MM exhi bit earlier.
BY ATTORNEY CHANDLER:

Q Can the sane type of nenory
devi ces be used on both the UD MM nenory nodul e
and an RDI MM nenory nodul e?

ATTORNEY WARRI CK:  (Cbj ecti on;
form
BY ATTORNEY CHANDLER:

Q For exanpl e, DDR SDRAM nenory
devi ces or DDR2 SDRAM nenory devi ces?

A So if you | ook at the standards
for a DDR2 UDI MM nodul e and a DDR2 RDI MM nodul e,
you' Il see that they specify the use of the sane
types of DDR2 SDRAMs, all standardi zed by JEDEC.
And we can | ook at those specific standards to
confirmthat, if you so choose.

Q | just want to be clear at a high
level. It's not |ike JEDEC has one standard for
DDR nmenory devices that are intended for a UDI MM
and a different standard for DDR nenory devices
I ntended for an RDIMM i nstead, JEDEC has one
standard for the nenory device; and that sane
nmenory device may be used on different types of

nmenory nodules. Maybe it's a UDDMM Maybe it's
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an RDIMM  Maybe it's sonething el se.

s that fair?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE W TNESS: JEDEC has
st andardi zed SDRAMs of different flavors. |It's
al so standardi zed nodul es that use those DRAMs
that are standardized. So the -- and the nanes
of the nodul e standards indicate which type of
DRAMs are applicable for use in those nodul es.
Not all DDR SDRAMs are usable within a
particular DDR2 UDI MM but sone are. And
certainly there are other nonstandardi zed nenory
configurations, proprietary nenory
configurations that also use JEDEC standardi zed
DRAMs.

But, in general, your assertion
Is accurate, that the generations of nodul es and
the generations of SDRAMs, both as standardized
by JEDEC, go hand in hand.
BY ATTORNEY CHANDLER:

Q So to take a concrete exanpl e,
Exhi bit 1060 is the JEDEC standard for the DDR
SDRAM nenory devi ce.
A. Yes.
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Q And there's only one JEDEC
standard for DDR SDRAM nenory devices. It's not
i ke you've got one JEDEC standard for DDR SDRAM
menory devices intended for a UDI MM and a
different JEDEC standard for DDR SDRAM nenory
devi ces intended for RDI M.

| nstead, there's just one JEDEC
standard for DDR SDRAM nenory devi ces, and those
menory devices nmay find thenselves in a variety
of different types of nenory nodules; is that
fair?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: So if you | ook at
page 1 of the DDR SDRAM specification JESD79,
you'll see that it doesn't define one DRAM It
defines a whole famly of DRAMs. Sone of that
famly wll find reference to themin the -- the
DDR UDI MM st andar d.

QO hers may or may not. W' d have
to check to see exactly which of these plurality
of defined DDR SDRAMs are acceptable or are
usable in specific DDR RD MM nodul es.

So, yes, there's one SDRAM

standard that feeds into or is referenced by
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both the UDI MM and the RDI MM st andards, but not
every DDR SDRAM nmay have a hone in any one
particul ar type of nodul e.

BY ATTORNEY CHANDLER:

Q And the answer you just gave, it
al so applies to DDR2 nenory devices and the
JESD79- 2 standard that we | ooked at marked as
Exhi bit 1064; correct?

A. Yes. That's a general
characterization of how JEDEC goes about
st andar di zi ng t hi ngs.

Q | f you | ook back at the tutorial
mar ked as Exhibit 1103 and sticking on page 8,
for exanple, how would you explain to a
| ayperson what the nenory controller is, which
Is indicated at the bottomof that figure?

ATTORNEY WARRI CK:  (bj ecti on;
form scope.

THE WTNESS: Well, in this
figure of Exhibit 1103, page 8, the nenory
controller is the circuitry that controls the
menory that is on the RDOMM It's -- the nenory
is not -- only responds to commands that are
provided to it; and it is the nenory control

that is responsible for controlling the nenories
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according to the standard that they conply with
and to send data and to recei ve data when
appropri ate.

BY ATTORNEY CHANDLER:

Q And at the tine frame of the '417
and ' 215 patents, were there certain conpanies
that typically manufactured nenory controllers
that you were famliar wth?

ATTORNEY WARRI CK:  (bjection to
form

THE WTNESS: In the 2004- 2005
time franme, nenory controllers were either
desi gned and sol d i ndependently or part of a
chi pset or were designed and sold as a design
that was then |icensed and then used by ot her
conpani es.

So there are a wde variety of
conpani es that participate in the nenory
controller side of the entire DRAM conmunity.
BY ATTORNEY CHANDLER:

Q Did you have famliarity with
menory controllers at the tine of the '417 and
'215 patents?

A. Ch, certainly.

Q And what nmenory controllers were
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you nost famliar with at that tinme frane?

A That was, what? 20 years ago.

So | would be hard-pressed to renenber specific
part nunbers.

But certainly, you know, Intel
was a dom nant force in architecting PCs in that
time frane. And so their nenory controllers
that they put into their northbridge devices or
hub devices were ones that | was specifically
famliar wth.

Q Were you famliar with nmenory
controllers at the tinme of the '417 and ' 215
patents that were conpatible with either a UD WM
menory nodul e or an RDI MM nenory nodul e? In
ot her words, the purchaser of the conputer could
| ater decide whether to plug in a UDI MM nenory
nodul e or an RDI MM nenory nodul e; and either
way, the nmenory controller would still work? Is
that sonething that you were famliar with?

A Again, that's 20 years ago.
don't have a specific recollection of such a
menory controller that was anbi dexterous with
regard to UDI MV and RDI MMVs.

Q What do you believe a person of

ordinary skill in the art would have known about
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t hat question?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: Again, that's
outside the scope of the questions | had to
consi der for these declarations. [|'m not
famliar with any particular nmenory controllers
t hat woul d have that characteristic, so | am not
confident that a POSI TA woul d either.

So, again, the passage of tine
makes answering that question difficult.
BY ATTORNEY CHANDLER:

Q Let ne ask the opposite.

Are you famliar with any nenory
controllers at the tinme of the '417 and ' 215
patents which would only work with a UDI MM but
not work with an RDI MM or, conversely, would
only work with an RDI MM and woul dn't work with a
UDI MvP

A Yeah. That was the norm
Q Could you turn to page 9 of
Exhi bit 1103 and | et ne know when you're there.
A "Fully-Buffered DIMV " yes.
Q Does page 9 of Exhibit 1103

illustrate a fully buffered DIMM al so known as
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an FB- DI MV?

ATTORNEY WARRI CK:  (bj ecti on;
form scope.

THE W TNESS: Agai n, | ooking at
page 9 of Exhibit 1103, it is |abeled
"Ful ly-Buffered-DI MM and shows a box | abel ed
such.
BY ATTORNEY CHANDLER:

Q How woul d you explain to a
| ayper son what an FB-DI MM nenory nodul e is?

A. So as illustrated in this figure
on page 9, the essential aspect of an FB-DI W
that you would try to convey to a | ayperson is
that there is an AMB chip on the FB-DI MMt hat
coupl es address command and data between the
menory controller and the individual DRAMs on
t hat nodul e.

Q And what -- what does AMB st and
for?

A | think it stands for advanced
nmenory buffer, but we'd have to | ook at the
standard defining it to be certain.

Q VWhat's the benefit of buffering
the data lines on the nenory nodul e?

ATTORNEY WARRI CK:  (Cbj ecti on;
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form
THE WTNESS: You're referring to
in general or in the context of FB-DIMVE in
particul ar?
BY ATTORNEY CHANDLER:
Q Really, in general. If you want

to answer in the context of the FB-DIMM in

particular, 1'll take it. But let's start with
I n general.
A So if you --

ATTORNEY WARRI CK:  Sane
obj ecti on.

THE WTNESS: Let's go back to
page -- page 5 of 1103, which just takes the
address and command aspect of the DI MM out of
the question -- it doesn't show that at all. It
just shows two ranks.

But the principal characteristic
that this figure does show is that the DQ
signal s communi cate data and the DQS signals for
t he data strobe, comruni cates those signals
bet ween the nenory controller and a plurality of
DRAMs in a typical nenory system

And so that topol ogy makes it
difficult to run the DQ signals at high
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frequency. So buffering the DQ signals on the
menory nodule is one solution to solving that
essential problemw th the JEDEC style of
menory -- nmenory nodul e and nmenory system

BY ATTORNEY CHANDLER:

Q And is the answer you just gave
nme sonething that you think the person of
ordinary skill in the art would have known at
the tinme?

As a rem nder, | nean, Perego
has a buffer --

A Yeah, right. So the -- in the
context of the JEDEC standardi zed nodul es, the
answer, | think, is no. But with -- in the
context of the prior art generally and the
references in -- in the record here, | think
that that -- the existence of buffers between
the nmenory controller and the DRAMs on the DQ
i nes woul d have been sonething that a POSI TA
woul d have been generally famliar with as a
possibility in the 2004-2005 tine frane.

ATTORNEY WARRI CK:  Counsel ,
sorry. Sorry to interrupt. | don't know if it
woul d be approaching a good tinme for a break.

W' ve been goi ng over an hour.
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ATTORNEY CHANDLER:  Soon.
BY ATTORNEY CHANDLER:

Q Dr. Przybylski, do you believe a
person of ordinary skill in the art would have
under st ood, as you said a nonent ago, that
putting the buffer on the data |ines may permt
the DQ data signals to run at a higher
frequency?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: | think that that's
not quite accurate, because the -- in the
context of any specific nodule, the operating
frequency is specified as part of the definition
of that nodul e; but the POSI TA woul d have been
aware that sone nenory standards in the pantheon
of menory standards and nodul e standards at play
I n 2004-2005, that ones with -- that took into
account signal integrity and signal topology are
able to provide higher bandw dth or performance
t han ones that do not.
BY ATTORNEY CHANDLER:

Q How woul d you explain to a
| ayperson why a buffer on the data |ine may

permt higher bandw dth or performance as
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conpared to a nenory nodul e that does not have a
buffer on the data |ine.

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: That's very
difficult to do for a | ayperson w thout going
into a significant anount of electronics and
signal integrity issues. But -- so |l wll try
not to do that.
BY ATTORNEY CHANDLER:

Q But do you think a person of
ordinary skill in the art would understand that
a buffer on the data line may permt higher
bandwi dth or performance as conpared to a nenory
nodul e that did not have a buffer on the data
l'ine?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: We'd have to | ook
at a particular exanple to understand what a
POSI TA woul d or woul d not have understood about
that. In ternms of a general concept, a PCSITA
woul d understand that sonme nenory devices, sone
menory nodul e topol ogies are able to run nuch

faster than others. And to the extent that
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buffering plays a role in that, a PCSI TA may or
may not have had the insight to cone to that
concl usi on.

BY ATTORNEY CHANDLER:

Q I n your declaration as well as
the prior art references, there's reference to
the concept of a load on a electrical I|ine.

Are you famliar with the concept

of a | oad?

A Yes.

Q How woul d you expl ai n what that
1 S?

A Aload is a weight, an electrical
weight. [It's a signal that, in conveying

informati on fromone point to another, has at
Its destination a receiver that will present to
the signal a resistance or capacitance or

I nduct ance that influences the comunication of
that information.

Q And you believe a person of
ordinary skill in the art would have known what
you just told ne in your |ast answer?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: [In general, yes.
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Its -- as its applicability to nenory nodul es
and buffering of DQin particular, that's a
different question that | did not seek to
address in ny declarations.

BY ATTORNEY CHANDLER:

Q What i npact does a higher
el ectrical |oad have on data signals that are
being transmtted to and froma nenory
controller?

ATTORNEY WARRI CK:  (nj ecti on;
form

THE WTNESS: Again, that's a
guestion that requires a substantial anount of
el ectronics and math to answer properly. Just
say that higher |oads are nore chall engi ng and
have negative inpacts.
BY ATTORNEY CHANDLER:

Q To be clear, was your answer
that -- that, in general, higher |oads are nore
chal | engi ng and have negative i npacts?

A. In general, yes, but it's all
extrenely context-specific.

Q And what inpact does a buffer on
the data lines have with respect to | oads on the

data signal s?
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ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: Again, within the
context of 2004-2005 and the know edge and
experience of a POSITA, the general idea that
reduci ng or otherw se managi ng | oads to m nim ze
their inpact on data communications is a good
t hi ng.

BY ATTORNEY CHANDLER:
Q Now, |'ve been sonetines told
that there can be too nmuch of a good thing.

And so if you | ook at the
tutorial, Exhibit 1103, and you | ook at pages 7,
8 and 9, a UDI MM doesn't buffer any of the
signals; an RDI MM buffers the address conmand
and cl ock signals, but not the data signals; and
an FB-DI MM buffers all -- all of the signals.

Ri ght ?

ATTORNEY WARRI CK:  (Cbj ecti on;
form scope.

THE WTNESS: Again, in the
context of these figures at this tine, that is
an accurate assessnment. However, as an exanple
of how context-sensitive this is, the DDR3 UD WM

with its unique topol ogy woul d generally provide
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in small- to nmediumsized nenory systens better
performance than the conparable RDI MM

So it is very difficult to
generalize across tinme and across DRAM st andards
and across nodul e standards.
BY ATTORNEY CHANDLER:

Q That's what | wanted to get at,
which is, there is sone trade-off to whether you
I nclude a buffer on the signal line; it's not
al ways going to be better; right?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE W TNESS: What do you nean by
"better"? There's better in terns of
performance. There's better in terns of
reliability. There's better in terns of cost.
So there's -- engineering is the art of the
trade-of f.
BY ATTORNEY CHANDLER:

Q | f you include a buffer on the
data line of a nenory nodule, would that buffer
normal ly add a |latency to the data signal as it
passes through the buffer?

ATTORNEY WARRI CK:  nj ecti on;

form
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THE WTNESS: Inevitably, there's
sone del ay, depending on the type of buffer and
its characteristics internally. |t can be very
small or it can be substantial. It all depends,
again, on the unique characteristics of the
circunstance we're tal king about.

BY ATTORNEY CHANDLER:

Q For exanple, is it possible that
I f you put a buffer on a data |line, that the
buffer could add a | atency of one clock cycle?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: To what ?

BY ATTORNEY CHANDLER:

Q To what woul d have existed if the
buf fer had not been put on the data |ine.

A. So specifically --

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: W're specifically
tal ki ng about data lines at this point?

BY ATTORNEY CHANDLER:
Q Yes.
A. Ckay. So in the context of
2004- 2005 and the know edge of a POSITA, | think
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a PCSI TA woul d understand that a -- a buffer
generally could add a snall anount or a | arger
anmount of | atency, and depending on what's

i nside of it.

So -- and that would apply to
data as well as anything else that the PCSITA is
dealing wth.

Q And within the range of |atencies
created by the data buffer, which you
characterize as between a small anobunt and a
| arge anobunt, the |atency could be, for exanple,
one clock cycle. That would be within the range
of reasonable possibilities; is that fair?

ATTORNEY WARRI CK:  (nj ecti on;
form

THE WTNESS: Again, for a POSI TA
in 2004 to 2005, it would recogni ze that a
buffer or a buffer with a regi ster or whatever
Is being in the path of the communication of a
signal, the anount of that del ay depends on the
characteristics and nature of the buffer and the
entire clocking and paradigmthat's at play. So
this is not an idea that's unique to nenory
nodul es or nenory systens, but it's a general

concept .
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BY ATTORNEY CHANDLER:
Q Was it common for a register for
a buffer to delay a signal by one clock cycle?

ATTORNEY WARRI CK:  (Cbj ection to
form

THE WTNESS: There are --

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: There are nmany
exanples of a register or buffer that includes a
cycle of delay. There are nmany exanpl es that
I ncl ude many cycles of delay; and there are
exanpl es that have fractions of a cycle of
del ay.

Again, it all depends on the
context and of the nature of the buffer that's
in the signal path.

ATTORNEY WARRI CK:  Counsel, |

suggest again that it mght be a good tinme for a

br eak.

THE WTNESS: [It's been an hour
and a half, solet's -- | would appreciate a
br eak.

ATTORNEY CHANDLER: Let ne --
just a few nore questions. | want to sort of
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wap this up on this question.
BY ATTORNEY CHANDLER:

Q Let's take the exanple of a data
buffer that adds a | atency of one clock cycle to
the data signal on the nenory nodul e.

Do you have that in your m nd?

A. Yes.

Q As a | ayperson, to ne it's a
little bit counterintuitive as to why you woul d
want to put a data buffer on a nenory nodule if
that data buffer is going to delay the signal by
one clock cycle. And yet if | understand your
earlier testinony, there's situations in which
the data buffer can inprove performnmance.

So how woul d you explain to ne
why adding a data buffer, which delays the data
signal by one clock cycle, actually inproves the
performance of the nenory nodul e?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: Well, let's say you
have two cars, a Ferrari and a Vol kswagen
Beet | e.

The Ferrari takes ten mnutes to

war m up before you get to drive it; but once

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com
Samsung Ex. 1095, p. 136
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00455



© 00 N o o A W DN PP

N DD D N NDMNDN P P PP PP PR
a b W N b O © 0 N OO0 O W N P O

STEVEN PRZYBYLSKI, PH.D. Vol. |
Samusng v Netlist

February 15, 2024

137

you're driving, you're going faster. So
dependi ng on how far you're going, either the
Vol kswagen Beetle or the Ferrari will get there
faster.

It's the sane sort of trade-offs
that exist in the digital world, where the
trade-off between operating frequency and
| atency is very poignant, and different
sol uti ons nmake sense in different domains for
different types of nenory systens, for different
types of nodules and different systemtypes.

ATTORNEY CHANDLER: Wy don't we
t ake a break.

THE VI DEOGRAPHER: O f the record
at 11:57 a.m Pacific Tine.

(Luncheon recess taken from 11:57 a. m

to 12:48 p.m)
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PROCEEDI NGS

THE VI DEOGRAPHER: On the record
at 12:48 p.m Pacific Tine.

EXAM NATI ON ( Cont ' d)
BY ATTORNEY CHANDLER:

Q Dr. Przybylski, are there any
clarifications or corrections you'd like to make
to any of your testinony from before |unch?

A Not at this time, no.

Q Coul d you please turnto
paragraph 66 of your expert decl arations marked
as Exhibit 2024, and |let nme know when you're
there. And while you're doing that, 1'll note
that Exhibit 1096 indicates that the substance
of paragraph 66 is the sane in both of your
expert decl arati ons.

A Ckay. |'mthere.

Q | n paragraph 66 of your expert
decl arations marked as Exhi bit 2024, you quote

Dr. Wl fe's opinion about the person of ordinary

February 15, 2024
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skill in the art, sonetines referred to as a
skilled artisan or a POSITA, correct?
A Yes, | do quote Dr. Wl fe.
Q Dr. Wl fe provided the opinion
that a skilled artisan woul d have:
"An advanced degree in
el ectrical or conputer engineering
and at | east two years working in
the field; or a bachelor's degree in
such engi neering disciplines and at
| east three years working in the
field. Additional training can
substitute for educational or
research experience and vice versa."

Did | read that accurately?

A | believe so.

Q Do you dispute that part of
Dr. Wlfe's opinion about a person of ordinary
skill in the art that | just read?

A | don't dispute it. |'ve

accepted it as is.
Q Dr. Wl fe continued by stating
“Such a hypothetical person
woul d have been famliar with

vari ous standards of the day,
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i ncl udi ng the JEDEC i ndustry
st andards. "

Did | read that accurately?

A Yes.

Q Do you dispute that part of
Dr. Wl fe's opinion about a person of ordinary
skill in the art that | just read?

A G ve ne a second.

(Wtness reviews docunent.)
No. Reading from ny paragraph
68, | say:

"I believe a POSI TA here
woul d be know edgeabl e about the
operation of standardi zed DRAM and
SDRAM nenory devi ces and nmenory
nodul es, i ncluding those
commercially avail abl e devi ces and
how t hose devi ces and nodul es
interacted with nmenory controllers
of a conputer system™
Q Dr. Wl fe goes on to state:

"Specifically, he or she
woul d have been know edgeabl e about
t he JEDEC DDR and DDR2 SDRAM

st andards used to standardi ze the
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functioni ng of nenory devices and
the JEDEC21-C standard used to
standardi ze different possibilities
for the physical |ayout of nenory
devices on a nodule as well as
difference possibilities for density
and organi zation of the nenory

devi ces to achieve a given nenory

capacity."”

A You did.

Q Do you dispute that part of
Dr. Wl fe's opinion about the person of ordinary
skill in the art that | just read?

A As we discussed at the very
outset of today's deposition, the JESD21-C

standard is a huge anmal ganati on of many, nmany
st andar ds,

menory devices and -- and nenory nodul es.

broad. But given that caveat, there's -- | have
no dispute with it.
Q

skilled artisan:

Did | read that accurately?

only sone of which are related to

And so that statenent is overly

Dr. Wil fe goes on to state that a

"Wul d al so have been
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famliar with the structure and
operation of circuitry used to
access and control conputer

nmenories, including sophisticated
circuits such as ASICs
(application-specific integrated
circuits) and CPLDs (conpl ex
progranmabl e | ogi ¢ devices) and nore
| ow-1 evel circuits such as tristate
buffers, flip-flops and registers.”

Did | read that accurately?

A Yes.

Q Do you dispute that part of
Dr. Wl fe's opinion about the person of ordinary
skill in the art that | just read?

A | don't have any difficulty with
it.

Q Could you turn to paragraph 68 of

your expert declarations marked as Exhibit 2024.
Let nme know when you're there. And, again, |
bel i eve Exhibit 1096 i ndi cates that paragraph 68
I's substantively the sanme in both of your expert
decl ar ati ons.

A. | " m | ooking at 68.

Q | n paragraph 68 of your expert
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decl arati ons marked as Exhi bit 2024, you
indicate that Dr. Wl fe provided the opinion
that a person of ordinary skill in the art would
be know edgeabl e about the design and operation
of standardi zed DRAM and SDRAM nenory devi ces
and nenory nodul es and how they interacted with
the nmenory controller of a conputer system

Did | read the portion of your
par agraph 68 accurately?

A Yes.

Q That portion of Dr. Wlfe's
opinion is the only part of Dr. Wl fe's opinion
about the person of ordinary skill in the art
that you specifically disagreed with in your
expert declarations marked as Exhibit 2024; is
that fair?

A Specifically with regard to the
DRAM i nternals and the ability to create a new

DRAM devi ce, vyes.

Q And that's what | want to foll ow
up on.
It's your opinion that a person
of ordinary skill in the art would not be

know edgeabl e about the design of nenory devices

or nmenory nodul es; instead, in your opinion, a
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person of ordinary skill would be know edgeabl e
about the operation of standardi zed DRAM and
SDRAM nenory devi ces and nenory nodul es,
I ncl udi ng those commercially avail abl e devi ces
and how t hese devi ces and nodul es interacted
with menory controllers of a conputer system
s that a fair sunmary?
ATTORNEY WARRI CK:  (bj ecti on;
form
THE WTNESS: Yes. As |'ve
i ndicated in that section of ny report, | view
the design of nenory devices and the use of
nmenory devices in nenory systens as being two
separate fields of art and that the POSITA in
this case is famliar wwth the latter and not
with the forner.
BY ATTORNEY CHANDLER:

Q And then in paragraph 70 of your
expert decl arations marked as Exhibit 2024, you
state that:

"Wth this restriction to the
scope of know edge and experience of

a POSITA, | apply Sansung' s proposed

| evel of know edge in ny analysis."”

s that correct?
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A. That's what paragraph 70 says,
yes.

Q And so do | understand correctly
that all of your opinions in your declarations
mar ked as Exhibit 2024 are based on Sansung's
proposed | evel of skill in the art wth the one
restriction we just discussed, which is that, in
your opinion, a person of ordinary skill in the
art would not be know edgeabl e about the design
of menory devi ces and nenory nodul es?

A As far as the know edge of a
POSI TA i n 2004- 2005, they know how to use the
DRAMs. They knew a little bit about the
organi zation of and the | ogical specification of
the DRAMs, but they know very little about
what's going on under the hood, so to speak.

Q | n paragraph 72 of your expert
decl arations, marked as Exhibit 2024, you state
that the "Vast majority of the DRAM devi ces and
nodul es sol d woul d have been conpliant with one
of the JEDEC standards."

Did | read that accurately?
A Yes.
Q | have seen estinates that around

90 percent of the DRAM nenory devices sold in
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this time frame conplied wwth the JEDEC
standards for DDR or DDR2 nenory devi ces.

Does that sound |i ke a reasonable
estimate to you?

A. 90 percent for those two
standards in particular?

Q Yes. For the --

A. O 90 percent for all JEDEC
standard DRAMs?

Q Well, why don't you tell nme what
you think is reasonabl e and what you intended by
the phrase "the vast mgjority."

A Well, certainly | did not have
access to market data fromthat tinme frane
anynore. So it was based on ny understandi ng of
what the market conditions were in 2004-2005. |
don't feel confortable putting a particul ar
nunber on it, whether it's 90 percent for those
two DRAM types or if it's 95 for those two DRAM
types or 98 for all JEDEC- defined SDRAMs. |
don't have any data. So |'mconfortable with
saying that the vast majority, |ike nore than
75 percent; but specifically how nuch nore, | do
not know.

Q I n paragraph 71 of your expert
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decl arations marked as Exhibit 2024, you refer
to "comercially avail able nenory devices."

In form ng your opinions, did you
assune that a person of ordinary skill in the
art would be famliar only with comercially
avai |l abl e nenory devi ces?

A Not explicitly. However, a
POSI TA i n 2004- 2005 woul d not have had enough
time toreally cone to -- cone in contact with
any noncommercial ly avail abl e DRAM devi ces
except possibly ones that are witten about in
papers here and there that they m ght have cone
in contact with. But certainly the principal
frame of reference for a POSITA s thinking about
t hese things woul d have been the commercially
avai | abl e devi ces and nodul es.

Q | n paragraph 69 of your expert
decl arations nmarked as Exhibit 2024, you cite to
Exhi bit 1070, the textbook by Professor Jacob
that we | ooked another a little bit earlier, to
support your opinion that a person of ordinary
skill in the art would not be know edgeabl e
about the internal operation or structure of
nmenory devices; correct?

A. Yes. W' d have to | ook at those
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pages, 316, 317, to be clear. But that is what
| do say in that paragraph

Q You state that in the Jacob
t ext book marked as Exhibit 1070, there are 285
pages about the design and operation of nenory
systens usi ng DRAMs, of which only two pages and
one figure describe the internal operation and
structure of a DRAMin the nost superficial
manner; correct?

A Those are ny words, vyes.

Q And the 285 pages that you're
referring to are pages 315 through 598 of
Exhi bit 1070, which is Chapters 7 through 15 in
Part 2 of the textbook; is that fair?

A | don't have the specific page
nunbers listed there in that paragraph. |[|'m
happy to take your word for it, if that -- the

page nunbers that you outlined total 285.

Q So if you open Exhibit 1070 and
you go to the table of contents on page
Romanette xiii, you see that there's Part 11
DRAMs starting on page 313 with Chapter 7 and
that Part |1 runs through Chapter 15 that ends
on page 598; correct?

A. Yes, | see that.
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Q Could you turn to page 353 of the
Jacob textbook marked as Exhibit 1070. This is
the start of Chapter 8. And let ne know when

you' re there.

A Page 353, Chapter 8.
Q And Chapter 8 runs through
page 376; correct?
A. Yes.
Q Chapter 8 of the Jacob textbook

mar ked as Exhibit 1070, starting on page 353 and
endi ng on page 376, describes the internal
operation and structure of DRAM nenory devi ces;
correct?

A. Cenerally speaking, that's true.
So | was clearly in error when | said the two
pages in one figure.

Q A person of ordinary skill in the
art would have been famliar with the general
i nformati on contained in Chapter 8 of the Jacob
t ext book marked as Exhibit 1070 about the
I nternal operation and structure of DRAM nenory
devi ces; correct?

A No, | wouldn't necessarily go
that far. This textbook was witten and

rel eased i n 2008. Prior to this textbook, there
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wer e separate textbooks about the DRAM internals
and t ext books and papers about the internals
and -- so that it's a leap to say that a PGCSI TA
in 2004-2005 would be famliar with all of the
contents of Chapter 8.

Q Well, to be clear, you' re the one
that cited to Exhibit 1070 in your expert

decl arati ons narked as Exhibit 2024; correct?

A. | did.
Q And al so to be clear, you would
agree now that a person of ordinary skill in the

art would have been famliar wth information
about the internal operation and structure of
DRAM nenory devi ces; correct?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: M pri nci pal
argunent is that the design of DRAMs and the
desi gn of nenory system using DRAMs are two
separate bodies of art and that the POSI TA t hat
we are considering here with relatively little
experience and the experience being principally
related to the design of nenory systens would
not be necessarily famliar with all of the

mat eri al of Chapter 8.
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BY ATTORNEY CHANDLER:
Q Turn to page 355 of Exhibit 1070,
the textbook that you cited in your expert

decl arations, and | et ne know when you're there.

A 3557
Q Yes.
A. Section 8.2, "DRAM Storage
Cell s"?
Q Yes.
I n your opinion, would a person
of ordinary skill in the art have been famliar

with the DRAM storage cells internal to the
nmenory devi ces?

A At a fundanmental level, the 1T1C
storage cell is the basis for DRAMs, yes, they'd
be famliar with it because they woul d be

cogni zant that these storage cells need to be

refreshed.

Q Turn to page 358 of Exhibit 1070.
Let me know when you're there.

A " mat 358.

Q I n your opinion, would a person
of ordinary skill in the art have been famliar

Wi th the concept of RAM array structures

internal to the nmenory device?
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A I n my opinion, a person of
ordinary skill would have been aware of RAM
array structures at the |evel of detail
articul ated by Figure 8.7 on page 359, that the
nmenory storage cells are logically arranged into
rows and colums and that word lines and bit
lines are what are used to access the -- to
perform activates and then reads and wite
commands; but above and beyond that, |'m not

confident of that.

Q Turn to page 366 of Exhibit 1070.
Let me know when you're there.

A Whi ch page? |'msorry.

Q 366.

A 366.

"' mthere.

Q I n your opinion, would a person

of ordinary skill in the art have been famliar

Wi th decoders internal to the nenory device?

A A person of ordinary skill would
know that there were decoders in there, because
the row and col um addresses need to get decoded
into individual word |ines and collections of
bit lines; but their specific characteristics

and certainly the whole topic of redundancy
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woul d have been beyond them

Q Turn to page 368 of Exhibit 1070.
Let ne know when you're there.

A Yes.

Q I n your opinion, would a person
of ordinary skill in the art have been famli ar
with control logic internal to the nenory
devi ce?

A Again, wthin the context of a
POSI TA of 2004- 2005, principally concerned with
SDRAMs of different varieties standardi zed by
JEDEC, woul d have been cogni zant of control
| ogic as depicted in Figure 8.18, which is
control logic for a synchronous DRAM because
that sort of figure exists in the data sheets
for those commercially available DRAMs. So to
that | evel, yes.

Q Pl ease turn to page 372 of
Exhi bit 1070. Let nme know when you're there.

A " mat page 372.

Q I n your opinion, would a person
of ordinary skill in the art have been famliar
with data |I/O structures internal to the nmenory
devi ce?

A. Again, if you | ook at the next
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page, page 373, there is a drawing of a data I/0O
structure froma DDR SDRAM This figure is
duplicated by and large in the data sheets for
DDR SDRAMs. And so our person of ordinary skill
as of 2004-'5 would be famliar with this |evel
of the 1/O structures.

Q I n your opinion, would a person
of ordinary skill in the art have been famliar
wi t h DRAM devi ce packagi ng?

A Agai n, the JEDEC standards for
the DRAMs specify the device -- the packages
that each is to be packaged in and delivered in,
i ncluding the pin-outs. And so the -- the
person of ordinary skill mght not be famliar
with the historical DIP and SQJ packages t hat
are shown in Figure 8.22 but would be
confortable with the TSOP and BGA -- not BGA --
the TSOP packages that were common in 2004 and
2005.

Q Pl ease turn to page 457 of
Exhibit 1070 and | et nme know when you're there.

A 457, so goi ng backwards?

Q No. Forwards, 457.

A. 457. 1'msorry. M apol ogies.

457.
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Q It's the start of Chapter 12.
Just let nme know when you're there.

A. Yes.

Q Chapter 12 of the Jacob textbook
mar ked as Exhibit 1070, starting on page 457,
descri bes the evol utionary devel opnents of DRAM

device architecture; correct?

A. Yes. That's a term nol ogy I
I nt roduced.
Q And a person of ordinary skill in

the art woul d have been famliar with the
evol uti onary devel opnments of DRAM devi ce
architecture up to the 2004 and 2005 tine frane;
correct?

A G ven that we are assum ng that
our POSITA entered the workforce around
2001-i sh/ 2002-i sh and entered school in the late
1990s, their famliarity with the ancient
history of the field is not sonething we can
rely on.

Q In form ng your opinions in your
expert decl aration marked as Exhi bit 2024, did
you consi der whet her the hypothetical person of
ordinary skill in the art is know edgeabl e about

all of the prior art in the field of the '417
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and ' 215 patents? O did you limt the
hypot heti cal person of ordinary skill in the art
to only what existed between the | ate 1990s and
2004 to 20057

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: M process was to
rebut the argunents in the petitions and the
correspondi ng declarations. To the extent that
there was need to consider that particular
aspect of a POSITA's know edge, | woul d have
done so; but I don't recall any circunstances
where that cane into play.
BY ATTORNEY CHANDLER:

Q Turn to page 458 of Exhibit 1070,
and there's a Figure 12.1 at the top. Let ne
know when you have that in front of you.

A. | have 458 up.

Q So page 458 of Exhibit 1070 at
the top and Figure 12.1 refers to different
types of nenory devices, including SDRAMs, DDR
SDRAMs, and different Ranmbus DRAMs; correct?

A. Are you reading fromthe text or
fromthe figure?

Q "' m | ooking at the figure.
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A | don't see any reference to

Ranmbus DRAMs in the figure.

Q In the upper right.

A Oh, D-RD and XDR. You're right,
yes.

Q And a person of ordinary skill in
the art --

A. So what's the question now agai n,
pl ease?

Q Sinply that Figure 12.1 on the

top of page 458 of Exhibit 1070 refers to
different types of nenory devices, including
SDRAMs, DDR SDRAMs and di fferent Ranmbus DRAM;
correct?

A Yes. Once you recogni ze that
D-RD and XDR refer to Ranmbus DRAMs, yes.

Q And, in your opinion, a person of
ordinary skill in the art would have been
famliar wth SDRAMs, DDR SDRAMs and Ranbus
DRAMs; correct?

A. Yes, and probably the GDDR
graphi cs DRAMs as well, but those have not cone
into play in this matter.

Q Turn to page 465 of Exhibit 1070.

Let ne know when you're there.
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A. Yes.

Q As we' ve di scussed, a person of
ordinary skill in the art woul d have been
famliar with SDRAMs, wth a capital S; correct?

A. Yes.

Q As shown, for exanple, on
page 467 of Exhibit 1070 in Figure 12.10 at the
top, a person of ordinary skill in the art would
have known about SDRAM device architecture with
four banks; correct?

A. Yes.

ATTORNEY WARRI CK:  (bjection to
form

THE WTNESS: This represents the
| ogi cal presentation of the nenory device to the
out si de wor | d.
BY ATTORNEY CHANDLER:

Q Pl ease turn to page 471 of
Exhibit 1070. Let nme know when you're there.

A 471, vyes.

Q And there's a | eaf bl ower
outside. Is it bothering you? Do you hear it?

A You're cutting out once in a
while as a result, but not nuch.

Q A person of ordinary skill in the
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art would have been famliar with DDR SDRAM;
correct?

A. We did verify this norning that
t he DDR SDRAM st andard, the first one becane
public in 2005, | think. What did we see?

Q It was 2000 for DDR and then 2003
for DDR2; correct?

A. Right. And then 79-B2 -- 2B --
sorry -- was January 20th, 2005, so, yes.

Q And then if you turn to page 474

of Exhibit 1070, you agree a person of ordinary
skill in the art would have been famliar wth
DDR2 SDRAMs; correct?

A. To the extent that they were
referenced in other docunents, yes. | think we
were not clear whether the -- right. So the --

|'"'msorry. So the DDR2 SDRAMs were early
enough. So, yes.

Q And then if you turn to page 475
of Exhibit 1070, do you agree a person of
ordinary skill in the art woul d have been
famliar with sonme of the protocol and
architectural differences between DDR SDRAMs and
DDR2 SDRAMs ?

ATTORNEY WARRI CK:  (Cbj ecti on;
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form

THE W TNESS: Yes. Those are the
di fference that woul d have -- are essential to
bui | di ng nmenory systens and nenory nodul es out
of these devices. So the protocol and
architectural differences are principally what
t he PCSI TA of 2004-2005 is concerned wth.

BY ATTORNEY CHANDLER:

Q It you turn to page 477 of
Exhi bit 1070, do you agree that a person of
ordinary skill in the art woul d have been
generally famliar with the scaling trends of
DDR and DDR2 SDRAM nmenory devi ces?

ATTORNEY WARRI CK:  (nj ect i on;
form

(Wtness reviews docunent.)

THE W TNESS: Sone of the content
of Section 12.3.6 relating to the evol ution of
t he JEDEC standard DRAMs woul d have been known
to a POSI TA of 2004-2005.

BY ATTORNEY CHANDLER:

Q And if you | ook at page 480 of
Exhi bit 1070, do you agree a person of ordinary
skill in the art would have been famliar with
Ranbus DRAMs?
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A Yes.

Q And, for exanple, as shown on
page 482 of Exhibit 1070 and Figure 12.24, a
person of ordinary skill in the art would have
been generally famliar with the internal bank
architecture of a Ranbus direct RDRAM device; is
that fair?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: Certainly would be
generally aware that there was a plurality of
ranks -- of banks -- sorry, ny apologies. And
that is a distinction between the JEDEC
st andar di zed devi ces and the Ranbus devi ces.

And, again, this is a |ogical
representation of the internal architecture of
those devices. And so the -- it is the general
purvi ew of what a POSI TA would be famliar wth
to sone extent.
BY ATTORNEY CHANDLER:

Q Pl ease | ook back at your expert
decl arati on marked as Exhi bit 2024, specifically
paragraphs 5 through 11. Let nme know when
you' re there.

And while you're doing that, ']
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note that Exhibit 1096 shows that the substance
of paragraphs 5 through 11 is the sane in both
of your expert declarations.

A | amthere.

Q Starting wth paragraph 5 of your
expert declarations marked as Exhibit 2024, you
descri be your qualifications and experience
rel evant to these IPRs; correct?

A Referring to Appendi x A, yes.

Q And you consider yourself
qualified to provide expert opinions in these
| PRs; correct?

A. Yes.

Q Do you consi der Sansung's expert,
Dr. Wilfe, to be qualified to provide expert
opi nions in these IPRs concerning the '417 and
'215 patents?

A. That's not a question that |'ve
been asked to opi ne on.

Q But |'m aski ng you.

A. | haven't reviewed his CV
recently, so | don't know.

Q Do you know Dr. Wl fe?

A. | have had occasion to bunp into

himfromtine to tinme over the years, yes.
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Q Wul d you consider him based on
your interaction with him to be an expert with
respect to the fields of the '417 and ' 215
pat ents?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: Again, | haven't
reviewed his detail ed work experience and
qualifications that relate to nenory subsystens
in particular, so | don't know.

BY ATTORNEY CHANDLER:

Q Have you heard of Dr. M chael
Brogi ol i ?

A | do not know the man, no.

Q Do you consi der Professor Bruce

Jacob to be an expert in the field of the '417
and ' 215 patents, the author of the textbook
mar ked as Exhibit 1070?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE W TNESS: Yes. He's
certainly quite know edgeable in this field.
BY ATTORNEY CHANDLER:

Q | n paragraph 9 of your expert

decl arati ons marked as Exhi bit 2024, you state
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t hat you worked on cache hierarchies; correct?

A. Yes.

Q Did the cache hierarchies that
you wor ked on use nenory nodul es?

A. My doctoral dissertation involved
cache nenory design and main nenory desi gn.
Modul es were a | evel of conceptual detail bel ow
it, which I was working on.

Q Can you explain that a little bit
nore, what you nean by "l evel of conceptual
detail bel ow. "

A The sinulations that | was doing
with regard to main nenory performance did not
capture whether a particular style of main
menory was in one form of nodul e or another.

In that tinme frame, all of the
DRAMs that were commercially avail able were all
asynchronous and the nodul es were basically all
unbuffered DIMVs. So there was no issue with
regard to whether the nenory systens | was
simul ati ng used one variety of nodul e or
anot her .

Q But focusing on the cache
hi erarchi es, what kind of nenories -- what kind

of menory nodules, if any, were involved in the

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com

Samsung Ex. 1095, p. 164
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00455



© 00 N o o A W DN PP

N DD D N NDMNDN P P P PP PP PP
a b W N b O © 0 N OO O W N B O

STEVEN PRZYBYLSKI, PH.D. Vol. |
Samusng v Netlist

February 15, 2024

165

cache hierarchies that you were worki ng on?

A So the cache hierarchies in that
era were all SRAM based.

Q And were those cache hierarchies
t hat were SRAM based organi zed on to a nenory
nmodul e?

A They coul d have been. |t was
not -- again, it was not part of the -- it was
not one of the dinensions that | was

I nvesti gati ng.

Q And what is an SRAM nenory
devi ce?

A. Stands for static random access
nmenory.

Q Were SRAM nenory devi ces known

and commercially avail abl e before the 2004- 2005
time franme?

A. Yes.

Q And is an SRAM nenory devi ce
different froma DRAM nenory device?

A. Yes.

Q | n paragraph 9 of your expert
decl aration marked as Exhibit 2024, you al so
state that you worked on M PS conputer systens,

MI-P-S; correct?
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A Correct.

Q Did the MPS conputer systens
t hat you worked on use nmenory nodul es?

A Yes, they did.

Q Did the MPS conputer systens

that you worked on use DRAM nenory devi ces?

A. Yes.

Q And what ki nd of DRAM nenory
devi ces?

A In that era, again, we were

pre-SDRAM  And so we were all dealing with fast
page node devi ces.

(Interruption by the court reporter to
clarify the record.)
BY ATTORNEY CHANDLER:

Q | n paragraph 11 of your expert
decl arati ons marked as Exhi bit 2024, you
nmentioned that you wote and revi sed a book
entitled "New DRAM Technol ogi es: A
Conpr ehensi ve Anal ysis Architectures”; correct?

A. Yes; two editions of it.

Q And to what extent is that book
that you wote relevant to your qualifications
for being an expert in these | PRs?

A That book anal yzed not | ust
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SDRAMs but all of the variety of DRAM
architectures, both internally and externally,
all those architectures that were available in
the early 1990s through the -- the second
edition cane out in the later half of the 1990s.
And so it's presented for the reader how t hese
devices differed internally and how their
interfaces were different at a very granul ar
| evel, and then explored how their perfornmances
In systens varied as a result of their different
characteristics.

Q And that's relevant to these
| PRs?

A Yes.

(Wher eupon, Exhibit Nunmber 1097 in both

| PRs was marked for identification and

Is attached hereto.)

ATTORNEY CHANDLER: |1'd like to
mark a new exhibit, which wll be 1097. It's
the sane docunent in both IPRs, the only
di fference being the stanp in the bottomright,
t he case nunber.

| put it in the chat for
everyone' s conveni ence.

BY ATTORNEY CHANDLER:
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Q Pl ease | et nme know when you have
Exhi bit 1097 open.

A | got the whole thing, yes.

Q Do you recogni ze the cover of
Exhi bit 1097 as the cover of the second edition
of your book entitled "New DRAM Technol ogies: A
Conpr ehensi ve Anal ysis of the New

Archi tectures"?

A Yes.

Q And did you wite this book
mar ked as Exhibit 1097 yoursel f?

A Yes.

Q Pl ease turn to page 41 of

Exhi bit 1097, which is Chapter 3 of your book,

and | et nme know when you're there.

A |''mat Chapter 3.
Q Do you believe a person of
ordinary skill in the art would have known about

DRAM basi cs as expl ained starting on page 41 of
your book marked as Exhibit 10977

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: The PCSI TA t hat
we' ve been discussing vis-a-vis 2004 and 2005

woul d have been famliar with sone of the topics
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in nmy Chapter 3, just as we reviewed Jacob's
book from 2008, and that sone of the topics
related to the DRAM i nternals woul d have been
wi thin the purview of such a POSI TA.

But | think there are sone
aspects that are in ny Chapter 3 that woul d not
necessarily have been at the fingertips of our
POSI TA.

BY ATTORNEY CHANDLER:
Q Pl ease turn to page 69 of
Exhi bit 1097, which is the start of Chapter 4,

and | et nme know when you're there.

A ' mthere.
Q Do you believe a person of
ordinary skill in the art would have known about

single in-line nenory nodul es, or SI M\?
ATTORNEY WARRI CK:  (bj ecti on;
form
THE WTNESS: Again, by the tine
we were in the 2000s, which is when our POSITA
I's | earning about these things, SIMVMs are no
| onger being used and we are purely in the
domai n of DI MM and ot her nore-advanced nenory
nodul e structures. So they may or may not be

famliar with the prior generations of nodul es.
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BY ATTORNEY CHANDLER:

Q Well, to be clear, a person of
ordinary skill had to go to college and get the
equi val ent of an advanced degree, and as part of
that training, they would have been taught about
SI MMs; correct?

A Maybe. Maybe not.

Again, the transition from SI Mvs
to DI MV happened in -- if | recall correctly,
It was in the mddle 1990s. So after this
edition cane out -- at least | think so. W'd
have to go back and check the dates on vari ous
st andar ds.

But, you know, the -- our POCSITA
may be famliar with SI MV, maybe not. | don't
know. It -- it certainly didn't cone up with
regard to ny opinions in this matter.

Q The '417 and ' 215 patents
specifically refer to SIMM as wthin the scope
of the nenory nodules that the '417 and ' 215
patents relate to; right?

ATTORNEY WARRI CK:  (bj ecti on;
form
BY ATTORNEY CHANDLER:

Q As shown, for exanple, in
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Colum 6 of the '417 patent at |ine 45, and al so
shown, for exanple, in Colum 5 of the
'215 patent at |line 65; correct?

A Yeah, that's true.

Q Turni ng back to your book marked
as Exhibit 1097, you discuss SIMs starting on
page 70; correct?

A Correct.

Q And then, for exanple, on page 71
of your book nmarked as Exhibit 1097, you show a
figure at the top of the page of a standard
30-pin SIMV correct?

A That's what the caption of
Figure 4-1 indicates.

Q You think a person of ordinary
skill in the art would have known about standard
30-pi n SI MVs?

A. Possibly. It's -- again, since
we're dealing with soneone who cane out of
school in the early 2000s, perhaps or perhaps
not. | nmean, it's -- there were certainly
enough textbooks in that tinme franme that tal ked
about SIMMs, so it's quite plausible that they
woul d have.

Q You state on page 71 of your book
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mar ked as Exhibit 1097 that the nost common SI VM
menory nodul es were x8 and x9 organi zati ons;
correct?

A And al so x32 and x36 on | arger
ones.

Q And even though we're pronounci ng
it "by 8" it's witten | owercase x and then the
nunber 8; correct?

A. Well, technically, it's a
multiplication synbol. But if we don't have
access to that, we use a |l owercase x, yes.

Q And what does x8 and x9 nean?

A So with regard to ny Figure 3-8
showi ng a 512Kx8 DRAM on page 56 of the new DRAM
technol ogies, Version 2, it shows 8 DQ signals
exhibiting the DRAM So the x8 neans 8 DQ
si gnal s.

Q Pl ease turn to page 129 of
Exhibit 1097. Let nme know when you're there.

A. 129, you said?

Q Yes.

A Chapter 5?

Q Yes.

A "' mthere.

Q Starting on page 129 of your book
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mar ked as Exhibit 1097, you descri be new DRAM

architectures; correct?

A. Yes.
Q And do you believe a person of
ordinary skill in the art would have known about

t he new DRAM architectures described in your
book marked as Exhibit 1097 starting on page
1297

ATTORNEY WARRI CK:  (bj ecti on;
form

(Wtness reviews docunent.)

THE WTNESS: So Chapter 5 begins
with a di scussion of inprovenents to the
existing interface and tal ks about new packagi ng
vari eties and new organi zations and then gets
into sone of the new architectures that were
becom ng -- or being proposed as architectures
that -- to replace the fast page node and burst
EDO architectures that were common in the early
hal f of that decade. Sone of these caught on;
sone of themfell by the wayside.

| think a POSITAin the md 2000s
woul d certainly have heard of sonme of these, but
not all of them

For exanple, on page 152, we --
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cat egori ze synchronous DRAMs in the collection
of DRAMs that are new, as they were in 1994 and
1996. So, obviously, the POSITA in 2004- 2005
woul d have been famliar with these; but sone of
t he other ones never got any commercial traction
and fell by the wayside. Simlarly for the
revol uti onary approaches in Section 5.6.

BY ATTORNEY CHANDLER:

Q Pl ease turn to page 157 of your
book marked Exhibit 1097. Let me know when
you' re there.

A | amthere.

Q Starting on page 157 of your book
mar ked as Exhibit 1097, you descri be
conventional alternatives to DRAM nenory
devi ces; correct?

A “Conventional" being the DRAM
architectures that were in place or just m nor
nmodi fications to the DRAMs that were in place in
around 1993-1994.

Q A person of ordinary skill in the
art woul d have known about conventi onal
alternatives, such as EDO DRAMs, as described in
your book marked as Exhibit 1097; correct?

ATTORNEY WARRI CK:  (Cbj ecti on;
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form

THE WTNESS: They may have heard
the term but they would never have had an
opportunity to design wth them
BY ATTORNEY CHANDLER:

Q Pl ease turn to page 171 of your
book marked Exhibit 1097. Let ne know when
you' re there.

A Chapter 7, Evolutionary
Approaches -- Alternatives, rather?

Q Yes. Starting on page 171 of
your book marked as Exhibit 1097, you descri be
evolutionary alternatives to DRAM such as
synchronous DRAMs; correct?

A Yes. The synchronous DRAMs t hat
were comng into the fore in the md 1990s |
categori zed as evol utionary.

Q And as we've di scussed, a person
of ordinary skill in the art would have known
about these evolutionary alternatives to DRAM at
the tinme, such as synchronous DRAM correct?

A But the synchronous DRAMs that |
address in ny book predate the DDR and DDR2
DRAMs -- SDRAMs that are at issue in this

natter.
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The previous version, which cane
to be known as SDR SDRAMs are -- had a
relatively short |ifespan because of sone issues
with them and so a POSI TA probably woul d have
heard of SDR SDRAMs, but maybe not.

Q But, again, the '417 and '215
patents specifically refer to RAM DRAM SDRAM
SDR, DDR, and DDR2, correct, as shown, for
exanple, in Colum 6 of the '417 patent around
lines 51 through 55 and al so Columm 6 of the
'215 patent around lines 4 through 8; correct?

A Yes. It does nention SDR as one
of the varieties of SDRAMs there, yes.

Q And al so DRAM and RAM even ol der
t echnol ogi es; correct?

A Wll, "RAM' is a general term
referring to all random access nenory, so
i ncl udi ng SRAMs and DRAMs and so that's a
generi c pl acehol der.

Then it refers to DRAMs, which,
again, is generic, not specifically referring to
the previous generations. And then SDRAMs in
its varieties being an exanpl e of DRAMs, DRAMs
bei ng an exanple of RAMs. That's how I

interpret that sentence.
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Q Do you interpret the '417 and
'215 patents as limting thenselves to nenory
devi ces that are SDRAM and newer, or do you
interpret the disclosure of the '417 and '215
patent as trying to be broader and enconpassi ng
ol der generations of nenory devices as well?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: So the disclosure
of the '417 only nentions by nane in this
sentence the SDR -- I'msorry -- the SDRAMs in
its various flavors, including SDR SDRAMs.

It doesn't nention by nane that
can find here any of the names of the previous
generations of nenory architecture with the
exception of the reference to SIMV in the
previ ous paragraph.

So with regard to the disclosure
of the specification, there is a failure to
di scl ose anything other than those nore recent
architectures in this portion of the
specification. So there's no nention of fast
page node or EDO or any of the other
architectures that, for exanple, | enunerate in

t he new DRAM t echnol ogi es book
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BY ATTORNEY CHANDLER:

Q Starting on page 204 of your book
mar ked as Exhibit 1097, you have a section
nunbered 7.4 devoted to synchronous SDRAMs, al so
known as SDRAMs with a capital S; correct?

A Sorry. \What was the page nunber
agai n?

Q 204,

204.

>

Yes, | see that section.

Q And you indicate that JEDEC,
specifically the JC42.3 conmttee, devel oped
standards for SDRAMs; correct?

A. |"msorry. Repeat the question.

Q You indi cate on page 204 of your
book marked as Exhibit 1097 that JEDEC,
specifically the JC42.3 comm ttee of JEDEC,
devel ops standards for SDRAMs; is that correct?

A Yes. So in that first paragraph
of Section 7.4, | do note that the JC42.3
standards commttee is working on a proposed
standard for SDRAMs.

Q And did you personally ever
participate in the JEDEC JC42.3 conmttee?

A. As | nmentioned earlier, the
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nmenbers of JEDEC are conpani es, not individuals.
Sonme of ny clients in that period were nenbers
of that commttee and other conmttees, and |
woul d occasionally participate as a guest of one
of those clients. But | was not a voting nenber
or anything like that.

Q So even though you were not a
nmenber of JEDEC, you attended sonme neetings of
the JEDEC JC42.3 committee during the
st andar di zati on process for SDRAMs; is that
fair?

A | don't recall which versions of
the SDRAM standards | was -- | attended. | only
attended a couple of neetings of JEDEC, because,
as | said, | nyself was not a nenber and could
only attend as a guest of another nenber.

So | think that answered your
guesti on.

Q Pl ease turn to page 242 of your
book. Let nme know when you're there.

A | am at 242.

Q On page 242 of your book marked
as Exhibit 1097, you list out sone of the
strengt hs and weaknesses of SDRAMs; correct?

ATTORNEY WARRI CK:  (Cbj ecti on;
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form

THE WTNESS: Yes. This
specifically is for the SDR variety of SDRAMs.
BY ATTORNEY CHANDLER:

Q And do you believe a person of
ordinary skill in the art would have known about
the strengths and weaknesses of SDRAMs, as
| isted on page 242 of your book marked as
Exhi bit 10977

ATTORNEY WARRI CK:  (nj ect i on;
form

THE WTNESS: Certainly by the
time we reach 2004 and 2005 and the subsequent
ver si ons of SDRAMs standardi zed by JEDEC, nost
of -- or some of these weaknesses have
di ssi pated, are no longer in play. So they
woul d not necessarily be front of mnd for a
PCSI TA in 2004- 2005.

And certainly -- you know, of the
five weaknesses there, the mddle three would
certainly be sonething a POSI TA woul d be aware
of; the first and the | ast, probably not.

BY ATTORNEY CHANDLER:

Q Wth respect to the strengths of

SDRAMs |isted on page 242 of your book marked as
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Exhi bit 1097, did those strengths remain true in
t he 2004-2005 tinme frane?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: It nentions there a
dual - bank architecture. By the tinme we're in
the m d-2000s, we m grated beyond dual -bank to
guad- bank and hi gher-bank counts for sonme of the
ot her nenory types. So that woul d be no | onger
preci sely accurate.

And so with regard to the first
strength, it says, "Likely to becone a comodity
part."

By 2004 and '5, it is -- the
JEDEC standardi zed DRIMMS sic are the comodity
parts, so that's nodified over tine. And the
commodi ty nmar ket pl ace does provide for
I nt erchangeabl e parts across vendors. And the
ot her strengths, including, obviously, the D MV
standard, becane a significant strength over
time as well.

BY ATTORNEY CHANDLER:
Q So would it be fair to say both
at the tinme of your book marked as Exhibit 1097,

whi ch is around 1996, as well as the time of the
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"417 and ' 215 patents in the 2004-2005 tine
frame, that a person of ordinary skill in the
art knew that strengths of DDR SDRAMs and DDR2
SDRAMs i ncluded that they were standardi zed by
JEDEC, they were commodity parts; they were

I nt erchangeabl e parts; and that high bandw dth
was possi bl e?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE W TNESS: Yes. However, what
constitutes high bandwidth in 2000 -- |'m
sorry -- 1996 is different than what passes for
hi gh bandw dth in 2004 and '5. But, generally
speaking, that's true.

BY ATTORNEY CHANDLER:

Q Pl ease turn to page 259 of your
book. Let ne know when you're there.

A | mthere.

ATTORNEY CHANDLER: And | shoul d
ask -- we've been going a little bit nore than
an hour -- if you want to take a break now or if
you want to keep going through your book.

THE WTNESS: Yes, let's take a
br eak.

ATTORNEY CHANDLER:  Ckay.
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THE VI DEOGRAPHER: O f the record
at 2:00 p.m Pacific Tine.

(Recess taken from2:00 p.m to

2:11 p.m)

THE VI DEOGRAPHER: On the record
at 2:11 p.m Pacific Tine.
BY ATTORNEY CHANDLER:

Q Dr. Przybylski, starting at on
259 of your book marked as Exhibit 1097, you
descri be what you characterize as revol utionary
alternatives to DRAM such as Ranbus DRAMs;
correct?

A. Yes.

Q And a person of ordinary skill in
the art woul d have known about these so-call ed
revolutionary alternatives to DRAM such as
Ranbus DRAMs; correct?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE W TNESS: The Ranbus DRAMs
that | talked at |ength about in this chapter
predate the versions of Ranmbus nenory devices
that are at issue in this matter, which were the
di rect and the XDR generations.

This device here is -- did not
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survive very long, and so the specifics of this
particul ar Ranbus devi ce probably woul d not be
sonet hing that a POSI TA of 2004-2005 woul d have
had contact wth.

BY ATTORNEY CHANDLER:

Q But it was described in your
book, and a person of ordinary skill in the art
had access to your book; correct?

A. The distribution of the book was
pretty limted to various conpanies and a few
libraries. But as far as whether a POSITA in
2004- 2005 woul d have had access to this
limted-edition book froma decade earlier, not
at all clear to ne.

Q Wll, it's also described in
Prof essor Jacob's book and his paper from 2002;
correct?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE W TNESS: What was descri bed?
BY ATTORNEY CHANDLER:

Q Ranbus DRAMs, i ncluding the
version that you're tal king about, starting on
page 259 of Exhibit 1097; right?

A Yes. There's sone overlap
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between this particular device, and it is

nmentioned in passing in Jacob's article.

Q Turn to page 305 of your book
mar ked as Exhibit 1097. Let nme know when you're
t here.

A Page 3057

Q Yes.

A | mthere.

Q On page 305 of your book marked

as Exhibit 1097, you list strengths and
weaknesses of Ranbus DRAMs; correct?

A | do.

Q For exanple, sonme of the listed
weaknesses of Ranmbus DRAMs include "high

latency,"” "limted parallelism"™ and "not an
evol utionary technol ogy"; correct?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: Yes, those are
things that | nention.
BY ATTORNEY CHANDLER:

Q You al so nmention that another

weakness of Ranmbus DRAM was a "negative industry
perception of the royalty structure.”

Coul d you explain that a little
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bit nore.

A So the JEDEC committees were
wor ki ng to standardi ze DRAM i nterfaces and
nodul e i nterfaces.

Ranbus had a different business
nodel , which invol ved desi gning nenory devi ces
and nodul es and then licensing those designs to
sem conduct or manufacturers; and there was, at
the tinme, a significant perception that the
Ranbus royalty structure was going to be
detrinmental to the industry.

Q And did that negative perception
of the royalty structure of Ranbus nenory
devi ces persist through the 2004-2005 tine
frame?

A To sone extent. | don't renenber
the details. But by the tine we were dealing
wi th XDR and direct Ranbus, there was still sone
concern about the price conparison between
Ranmbus DRAMs and, for exanple, the SDRAMs of the
day. And so it was an issue to sone extent.
It's hard to quantify how nuch of an issue it
was.

Q | f | understand correctly, would

it be fair to say that the SDRAM nenory devices
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in the 2004 and 2005 tine frame, including SDR
DDR and DDR2, did not have a negative industry
perception with respect to any royalty
structures?

A Not with regard to --

ATTORNEY WARRI CK:  (Obj ection to
form

THE WTNESS: There was not a
negati ve perception with regard to a royalty
structure, because although there was a | ot of
cross-licensing with royal ti es anongst the
conpani es involved in the DRAMi ndustry, it
wasn't of the sane style and busi ness nodel that
Ranbus had.

There were other issues with the
JEDEC standardi zed nenory nodul es that resulted
I n negative perceptions of other varieties not
specifically about the royalty structure that |
menti oned here for Ranbus.
BY ATTORNEY CHANDLER:

Q I f | understand your earlier
testinony, by the 2004-2005 tinme franme, the vast
maj ority of nmenory devices were JEDEC standard
SDRAM types of nenory devices; correct?

A Yes, that was ny testinony.
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Q And -- but at the tine of your
book marked as Exhibit 1097, the md 1990s, it
sounds |i ke back then you were witing a book
because perhaps it was not quite clear at that
point in tinme whether the Ranbus DRAMs or the
JEDEC DRAMs or perhaps even another type of
menory device would win out in popularity.

|s that fair?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: Yes, there was a
great deal of uncertainty. Between 1992 or so
and 1997, there were probably 15 or 20 different
proposals for different DRAM architectures of
various sorts.

Everyone knew t hat what the
I ndustry had been doing vis-a-vis the fast page
node devi ces, which had been the staple for a
decade, was no | onger adequate. But it was not
at all clear what direction the industry should
go in, and that was the notivation for the book.
BY ATTORNEY CHANDLER:

Q But by the 2004 to 2005 tine
frame, if | understand your testinony correctly,

it sounds |ike the JEDEC SDRAM nenory devi ces
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had proven thensel ves the nost popul ar and
w del y accepted; and the Ranbus DRAM nenory
devices were not nearly as popular by that tine
frame.

s that fair?

A By that tinme franme, that's fair.
Technically, the Ranbus nenory architectures
were still superior to the SDRAMs vis-a-vis
bandwi dth in particular; but froma comerci al
perspective, you're correct.

Q Pl ease turn to page 337 of your
book marked as Exhibit 1097. Let ne know when
you' re there.

A. " Chi p- Level Conparison.” | am
t here.

Q A person of ordinary skill in the
art woul d have known about the chip-Ievel
conparison of the different types of DRAM
descri bed in your book in Chapter 9 starting on
page 337 in Exhibit 1097.

s that fair?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: Certainly, a POSITA
i n 2004- 2005 woul d have been keenly aware that
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the interfaces for these different nenory types
were all different and not interchangeabl e; and
to the extent that, consequently, the POSI TA
woul d understand that a chip-Ilevel conparison of
those interfaces would be required in order to
make any sort of decision between one or anot her
or how to use one or another, so in that
respect, yes.

Havi ng a conprehensi ve
conparison, as | lay out in Chapter 9, of all of
the different varieties, that would probably be
not sonething a PCSI TA woul d have had the tine
or inclination to prepare thensel ves.

BY ATTORNEY CHANDLER:

Q Pl ease turn to page 353 of
Exhi bit 1097. Let nme know when you're there.

A System Level Conparison, | am
t here.

Q A person of ordinary skill in the
art woul d have known about the systeml evel
conpari son of different types of DRAM as
descri bed in Chapter 10 of your book starting on
page 353 of Exhibit 1097; correct?

ATTORNEY WARRI CK:  (nj ecti on;
form
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THE WTNESS: GCenerally speaking,
to the sane extent as we discussed for the
chi p-l evel conparison, the -- a PGOSI TA woul d,
again, be |ooking at a system | evel conparison
for understanding the relative nerits of
di fferent DRAM architectures.
BY ATTORNEY CHANDLER:

Q Al right. Please go pretty nuch
towards the end of Exhibit 1097 and sort of back
up to page 809 and | et nme know when you're
t here.

A 809.

Yes.

Q Starting on page 809 of your book
mar ked as Exhibit 1097, you include a copy of a
Ranmbus DRAM data sheet that runs through
page 840 of your book; correct?

A. Yes.

Q On page 821 of your book marked
as Exhibit 1097, you provide a description of
the registers used by a Ranbus DRAMto store
configuration information; is that correct?

A. |"msorry. \Wich page was that?

Q 821.

A Yes. | list -- the data sheet
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that | copied into the book with perm ssion of
Ranbus does |ist the register types, yes.

Q So, for exanple, as shown in
Tabl e 7 on page 821 of Exhibit 1097, the
regi ster 0 of a Ranbus DRAM stores the device
type; correct?

A That's what it says there.

Q Regi ster 1 of a Ranbus DRAM
stores the device ID, which is used to specify
t he base address for the nenory device; correct?

A That's what it says.

Q Regi ster 2 of a Ranbus DRAM
stores the delay, which is used to specify the
CAS timng paraneters; correct?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: CAS tim ng
paraneters, register 2; yes.
BY ATTORNEY CHANDLER:

Q And there are a nunber of other
registers listed in Table 7 on page 821 of your
book marked as Exhibit 1097, correct?

A. Yes. They're all listed there.

Q On page 822 of Exhibit 1097, the

data sheet provides nore detail about sone of
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the registers that were listed on the previous
page in Table 7; correct?

A |t appears that way, yes.

Q For exanple, at the top of page
822 of Exhibit 1097, it shows that the device ID
field in register 1 of a Ranbus DRAM as conpared
to address 35:21 of a request packet to
determne if that particular nmenory device has
been sel ected; correct?

ATTORNEY WARRI CK:  (nj ect i on;
form

THE WTNESS: That's what it says
t here, yes.
BY ATTORNEY CHANDLER:

Q As anot her exanple in the mddle
of page 822 of Exhibit 1097, it shows that the
del ay register 2 of a Ranbus DRAM i ncl udes a
byte 1 that sets a read delay that is normally
7-bus clocks, and it also includes a byte 3 that
sets a right delay that is normally 1-bus cl ock;
correct?

A Right. And, again, all of this
stuff is for the 16-negabit base, | believe,
RDRAM
111/
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(Exhi bit Nunber 1069 was previously

mar ked for identification.)
BY ATTORNEY CHANDLER:

Q Al right. Could you pull up
Exhi bit 1069, which |I m ght not have previously
put in the chat, so let nme just put it in there.

May be duplicative, but it's the --

A. | don't have that up, so it wll
be hel pful.
Q It's the sanme exhibit in both

| PRs, and it's the paper witten by
Prof essor Jacob in 2002. It's in the chat. Let
me know when it up on your screen.

A. | have that up on ny screen.

Q And have you revi ewed
Exhi bit 1069, Professor Jacob's article about
"Synchronous DRAM Architectures,"” dated
Decenber 10t h, 20027

A | have read it all in past -- in
the past. In this matter, | reviewed portions
of it nore extensively than other portions.

Q Al right. Please turn to page 2
of Exhibit 1069 and carrying over to page 3
where Professor Jacob di scusses chi p-sel ect

signals, and I et ne know when' you're there.
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A " mon page 2.

Q Prof essor Jacob expl ains on the
bottomright of page 2 of Exhibit 1069 in the
third sentence that "The chip-sel ect bus
contains a separate wire for every rank of DRAM
in the system"

Correct?

A And this is in the context of
JEDEC-styl e organi zations that he's referring to
in the previous paragraph; yes.

Q | s the description by
Prof essor Jacob of the chip-select signal on the
bottomright of page 2 of Exhibit 1069
consistent with the understandi ng of a person of
ordinary skill in the art?

A Agai n, a person of ordinary skill
in the art in 2004-2005 woul d understand t hat
for JEDEC-styl e organi zati ons bei ng di scussed
here in this page of Jacob's article, that for a
plurality of ranks, there's a separate
chi p-sel ect for each rank, generally speaking.

Q And at the begi nning of that
paragraph in the bottomright of page 2,

Exhi bit 1069, the Professor Jacob states that

the chip-select bus is essential in a
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JEDEC-styl e nenory system correct?

A Unl ess you only have one rank.

In this case, it's only a single signal. But,
yes, if you have a plurality of ranks, you need
a plurality of chip-select signals and,
therefore, a chip-select signal bus.

Q And do you believe it's
consistent with the understandi ng of a person of
ordinary skill in the art that the chip-select
bus is essential in a JEDEC style nenory systen?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: Yes. Because
JEDEC-styl e -- JEDEC-defined and standardi zed
SDRAMs have chi p-sel ect inputs, you need to have
a nmechanismfor feeding those signals, so it is
essential. |If you don't have sone nechani smfor

triggering the chip-select inputs of the SDRAMs,

they will not operate as you expect.
BY ATTORNEY CHANDLER:
Q On page 3 of Exhibit 1069 in the

first full sentence, Professor Jacob states:
"Even though all DRAMs in the
system are connected to the sane

address and control buses and coul d,
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in theory, all respond to the sane
request at the sane tine, the

chi p-sel ect bus prevents this from

happeni ng. "

Did | read that accurately?
A Yes, you did. Yes, you have.
Q | s that description by

Prof essor Jacob consistent with the
under st anding of a person of ordinary skill in
the art with respect to a JEDEC-style nenory
syst enf?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: No, not entirely,
because clearly there are nenory subsystens with
nmodul es where all the DRAMs are not connected to
t he sane address and control buses and that
there is a -- in sonme circunstances, a plurality
of address and control buses for different
ranks. It's highly variable. This is a
sinplification for the purposes of pedagogy on
Dr. Jacob's part.
BY ATTORNEY CHANDLER:

Q To be clear, are you saying that

in JEDEC-style nenory systens, such as DDR and
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DDR2, that different nenory devi ces get
di fferent address |ines?

A. No, that's not what | said.

Q In the context of JEDEC-style
nmenory systens, do you agree with the first full
sentence on page 3 of Exhibit 10697

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: Again, as | said a
nonment ago, this sentence is a sinplification

and generalization for the purposes of pedagogy

on Dr. Jacob's part. It is not universally
true.
BY ATTORNEY CHANDLER:

Q s it true with respect to DDR

SDRAM and DDR2 SDRAM?

A O ten but not al ways.

Q So to be clear, your opinion is
that it's typically the case in a JEDEC style
menory systemthat all the DRAMs in the system
are connected to the sanme address and control
buss and could in theory respond to all the sane
requests at the sane tine, but the chip-select
bus prevents that from happening? |Is that a

fair sunmmary of your opinion?
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ATTORNEY WARRI CK:  (bj ecti on;
form

THE W TNESS: So, again, talking
about what a POSI TA woul d understand in 2004 and
2005, a POCSI TA woul d understand that, dependi ng
on the size of the nenory system enpl oyi ng JEDEC
st andardi zed nenories, you could have a single
menory bus -- I'msorry -- a single control and
address bus that wound its way to all of the
nmenory devices; but you could al so have a
plurality of parallel address and control buses,
each of which service a subset of the totality
of JEDEGC- conpl i ant SDRAMs.
BY ATTORNEY CHANDLER:

Q VWhat was the nore typical
arrangenent ?

A There was -- it was all a matter
of what type of systemwe' re tal ki ng about.
There was no one typical arrangenent.

Q For UDI MV and RDI MVs, there was
no typical arrangenent for the address |ines,
control lines and chip-select |ines?

ATTORNEY WARRI CK:  (Cbj ecti on;
form
THE WTNESS: That's not what |
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sai d.
BY ATTORNEY CHANDLER:

Q Were UDI MV and RDI MV conmon
exanpl es of nmenory nodules in the 2004-2005 tine
frame?

A UDI MV, certainly.

RDI MV, not so nuch, by ny
recoll ection; but, again, we'd have to | ook at
some market data to see.

Q For a single nmenory nodule with
mul tiple ranks of nenory devices, do you agree
wth the statenent in the first sentence of
page 3 of Exhibit 10697

A. That single nodule --

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: That's a JEDEC
st andar di zed nodul e of sone type.

BY ATTORNEY CHANDLER:

Q | woul d use Professor Jacob's
phrase, which is a JEDEC style nenory system

ATTORNEY WARRI CK:  Sane
obj ecti on.

THE WTNESS: So with that

clarification, would you repeat the question,
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pl ease.
BY ATTORNEY CHANDLER:

Q For a single nenory nodule with
mul tiple ranks of nenory in a JEDEC-style nenory
system do you agree that even though all the
DRAMs in the systemare connected to the sane
address and control buses and could in theory
all respond to the sanme requests at the sane
time, the chip-select bus prevents this from
happeni ng?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: | don't think that
gquestion is well phrased, because it's
conflating nmultiple ranks on a JEDEC-styl e
nodul e and then a chi p-sel ect bus, which
generally would refer to the bus that's outside
of the nodule; but -- so I'mgoing to stop
t here.
BY ATTORNEY CHANDLER:

Q kay. |I'musing the phrase as in
Prof essor Jacob's paper from 2002, who | believe
you said earlier was an expert in the field.

A. And he's a professor. So he's

teaching here and is not saying things that are
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necessarily universally true, but we're just
saying he's trying to get across a particul ar
poi nt about the function of chip-selects and how
they're used in systens. So | do not believe
that he's maki ng a general absol ute statenent
about how all nenory subsystens usi ng SDRAMs are
constructed, one nodule or nultiple nodul es, one
rank or rmnultiple ranks.
Q Let nme ask nore generally, then

Do you believe a person of
ordinary skill in the art would have the general
under st andi ng provi ded by Professor Jacob at the
bott om of page 2 of Exhibit 1069, carrying over
to the top of page 3, about chip-selects?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: Yes. Reading
Pr of essor Jacob's paper, a POSI TA woul d
understand that Dr. Jacob is tal king about the
function of chip-selects relative to the
function of the address and control buses and
how t oget her they determ ne which nenories do
what in any particular circunstance.
BY ATTORNEY CHANDLER:

Q s it fair to say that Professor
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Jacob is teaching that it's normal or common for
all of the nenory devices on a nenory nodul e
that receive the sane address signal and the
same command signal, even if those nenory
devices are in different ranks?

A | think it is understood by a
POSI TA that that's certainly possible, if not
comon, but not necessarily true.

Q And what Professor Jacob is
teaching in the bottom of page 2, carrying over
to the top of page 3 of Exhibit 1069, is even
though it's common for all the nenory devices to
recei ve the sane address and command si gnal s,
despite being in different ranks, there is a
chi p-select wwre for each rank of nenory devices
t hat enabl es one rank of nenory devices to
respond to a read or wite command while the
ot her ranks are not selected to respond to the
read or wite conmand.

s that a fair sunmary of what
Prof essor Jacob is trying to teach here with
this paper?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: It's a fair
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summary. And, in particular, the inportant
aspect is that when there's nultiple ranks, one
of the chip-selects is active and the others are
not active in order to get one rank to perform
an operation and the other ranks to not perform
t he sane operation.

BY ATTORNEY CHANDLER:

Q Turn to page 7 of Exhibit 1069
and |l et nme know when you're there.

A 7? | amthere.

Q On page 7 of Exhibit 1069 on the

|l eft side starting at Section 1.3, there's a
description of contenporary DRAM architectures;
including in Section 1.3.1 DDR SDRAMs; and then
in 1.3.2, Ranbus DRAMs; correct?

A Correct.

Q And in Section 1.3.1 on page 7 of
Exhi bit 1069, Professor Jacob states that DDR
SDRAMs doubl e the bandw dth by transferring data
at both edges of the clock; correct?

A. Doubl e the data rate relative to
SDRAM -- SDRAMs is what's m ssing fromthat
sentence. And it's relative to both -- it's
tw ce per clock period. The transm ssion of the

data is not relative to the edges of the clock
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but relative to edges of the data strobe.

So, again, for succinctness,
Prof essor Jacob is taking a few liberties with
the precision of his statenents.

Q And is everything that you just
said in your |ast answer sonething that you
bel i eve a person of ordinary skill in the art
woul d have under st ood?

ATTORNEY WARRI CK:  (bjection to
form

THE WTNESS: As we have
di scussed nmany tinmes, the -- in 2004 and 2005, a
POSI TA woul d have been famliar wth double data
rate SDRAMs and, therefore -- and how t hey
operate. So, yes.
BY ATTORNEY CHANDLER:

Q Prof essor Jacob goes on to state
in the mddle of Section 1.3.1 on page 7 of
Exhi bit 1069, that "DDR DRAM are very simlar to
single data rate SDRAM in all ot her
characteristics."

Correct?

A He does say that. | disagree
with it, but he does say that.

Q And then in Section 1.3.2 on the
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bottom |l eft of page 7 of Exhibit 1069,
Pr of essor Jacob di scusses Ranbus DRAM
abbrevi ated RDRAM correct?

A That is the first of the three
types of Ranbus DRAM t hat he di scusses in his
paper .

Q And the three types of
Ranbus DRAM t hat he di scusses in Exhibit 1069
are RDRAM concurrent RDRAM and direct RDRAM
correct?

A That's correct, yes.

Q In Section 1.3.2 at the bottom
| eft of page 7 of Exhibit 1069, Professor Jacob
expl ai ns that Ranbus DRAM

"Does not use dedicated |ines
for address, control, data and

chi p-sel ect-sel ect signals -- but,

instead, the bus is fully

mul ti pl exed, which neans that

address, control, data, and

chi p-sel ect-select information all

travel over the sane set of

el ectrical wires but at different

tinmes."

Correct?
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A That's what he says. | don't
think it's particularly accurate.

Q Do you think the description that
Prof essor Jacob provided that | just read from
the bottom of page 7 of Exhibit 1069 about
Ranmbus DRAM was consistent with the
under st andi ng of a person of ordinary skill in
the art?

A. No. | think the person of
ordinary skill that did happen to know about the
ori gi nal RDRAMs woul d recogni ze that there's no
chi p-select information in that architecture,
that everything is address-based.

Q When you say everything is
addr ess-based, there are certain address signals
that select the chip?

A As we saw it when we | ooked at
t he RDRAM data sheet that was attached to ny
book, we saw that the register defined the base
address of -- that a particul ar RDRAM woul d
respond to.

Do you renenber that?
Q Yes.
A. kay. So the -- there is no

chi p-sel ect-select signal as it exists in any of

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com
Samsung Ex. 1095, p. 207
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00455



© 00 N o o A W DN PP

N DD D N NDMNDN P P P PP PP PP
a b W N BB O © 0 N OO O M W N B O

STEVEN PRZYBYLSKI, PH.D. Vol. |
Samusng v Netlist

February 15, 2024

208

t he JEDEC st andardi zed nmenory devi ces; instead,
there is only the -- the nenory controller
throws the address out there. And whichever
RDRAM mat ches the address or the -- that the
accessed address is within the range of that
RDRAM t hat RDRAM says, oh, it's for nme; |'m
going to do sonething. So there's no

chi p-sel ect signal, and there's no chi p-sel ect
I nformation per se in the conmmand packet for

t hat generation of RDRAM

Q But as indicated by
Prof essor Jacob, and if | understand your
expl anation correctly, with Ranbus DRAM it's
still possible that only a subset of the nenory
devices are selected to performa read or wite
operation; correct?

A There is, in fact, a single one
that, if everything is progranmmed correctly --
it's a caveat -- that a single RDRAM wi | |
respond to a conmand, based purely on a decodi ng
of the address and no additional information
ot her than the address.

Q But regardl ess of whether you
call it address or sonething el se, the net

result is that one or nore chips are selected to
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performthe nenory conmands in a Ranbus DRAM
systeny correct?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: Again, |I'mgoing to
take issue wth your term nol ogy.

The nmenory device is not selected
by the nmenory controller, as is typical when we

use the term "chip-select,”" as a signal that
goes fromthe nmenory controller to the
I ndi vi dual DRAM or DRAMs.

In this case, the DRAM
aut ononously decides that the transaction that
has been requested can only be handled by it.
And it's an internal decision based on an
address information, which is profoundly
different froma chip-select information or --
that is being inaccurately called out here by
Jacob.
BY ATTORNEY CHANDLER:

Q In fairness, the Ranmbus DRAM are
not aut ononous. They don't decide on their own
whet her to --

A. Yes, they do. They do. They

receive a packet that has a --
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(Si mul t aneous cross-talk.)

Q The nmenory controller determ nes
the address; right? The nenory controller says,
| want to wite to this address.

A Yes, but it doesn't say --

ATTORNEY WARRI CK:  (Objection to

form
BY ATTORNEY CHANDLER:
Q Go ahead.
A The nmenory control |l er doesn't

say, | want the third DRAMto respond.

It says, | have an address;
whoever is responsible for this address, deal
withit.

Q But let's back up a little bit.

It's the nmenory controller that
prograns the registers in the Ranbus DRAM nenory
devi ces; right?

A Correct.

Q So the nenory controller prograns
t he Ranbus DRAM nenory devices with those
regi sters, and then the nenory controller sends
out the address information that's going to
sel ect one or nore of the Ranbus DRAM nenory

devices. So it's the nenory controller that is
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in control; right? 1It's not |like the
Ranbus DRAMs are totally autononous; it's the
menory controller that's controlling things.

A In this --

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: In this particul ar
architecture, the RDRAMs are essentially
aut ononmous and that when the -- granted, the
menory controller has initialized the nenory
subsystem And you keep saying "one on nore
RDRAMs respond.” Exactly one RDRAM responds to
any transaction on the channel.
BY ATTORNEY CHANDLER:

Q The nmenory controller can program
the register in the Ranbus DRAM right? So it's
up to the nenory controller to deci de how those
registers in the RD program are programed and,
therefore, how the nenory devices will act.

The nenory devices aren't
aut ononous in the sense that they can disregard
what the nenory controller tells them The
nmenory controller prograns them The nenory
controller sends the address signal. And then

the nenory devices are required to foll ow what
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the nenory controll er has done; right?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: But they're also
aut ononous in that the nenory devi ces determ ne
when to respond to the request. And there is a
prof ound conceptual difference between an
address and the chip-select. And you see that
pervasi vely throughout the JEDEC
standardi zation -- standards for SDRAMs and for
all other devices that have chip-select inputs.
They were conceptually and tenporally -- not --
they are conceptually different from addresses.

In this case, for the RDRAMs
bei ng described in this paragraph, there are no
chi p-sel ect signals; there's no chip-select
signal lines. The nenory controller, when it's
sendi ng out an address as part of a packet, a
command packet, it's not even cogni zant of which
menory 1S going to respond, because that's
handled a priori in the progranm ng of the
registers.

So the whol e concept of
chip-select is dramatically different in this

generation of RDRAMs.
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BY ATTORNEY CHANDLER:
Q I n your opinion, but apparently

not in the opinion of Professor Jacob. Fair?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: | don't think this
is a matter of opinion. This is a matter of
fact. This is exactly how the RDRAMs operate --
operated, since they don't exist anynore. And
the fact that Jacob has preferred to cast
this -- using the | anguage of SDRAMs i nstead of
the | anguage of RDRAMs -- again, is either
pedagogi cal or an error. And you can deci de
which. But it is, in fact, not accurate.
BY ATTORNEY CHANDLER:

Q | want to push back on your

st at enent about Ranbus DRAM bei ng aut ononous.

When you say they're aut ononous,
the reality is that the nenory controller first
prograns them and the nenory controller knows
how t hey're going to act based on that
progranm ng. And then the nenory controller
later will send signals, including address
I nformati on, and the nenory controller knows how

the Ranbus DRAMw || act in response to those
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signals. And so it's not really fair to say
that the nenory device is autononous.

A vell --

Q The nmenory device is still being
controlled by the nenory controller, and the
menory controller inits owmn way is able to
sel ect the nenory devices that it wants.

ATTORNEY WARRI CK:  (bjection to
form

THE WTNESS: The question is:
What do you nean by "autononous"?

| f you get into an autononous
vehi cl e today and you say, "Go hone," is the car
aut ononousl y taking you honme or is it responding
to your command?

And the sanme distinction is
happeni ng within the Ranbus RDRAMs in that the
RDRAMs are watching for control packets. Wen
they see a control packet, they | ook at the
address in that control packet and decide
whether it's for nme or not. That's purely
aut ononous.

| f the nmenory controller sent out
an address that was outside of the range of all

of the nenories on the channel, no one woul d
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respond. Not hi ng woul d happen.

The response to the command
packet and the decoding of the address therein
and determ ning what to do and when to do it --
that's the critical part here -- is purely
| ocalized within the RDRAM And the nenory
control l er accepts the result. It gets back an
i ndi cation when that data is going to cone back.

O in particular, the nenory
devi ce can mask the entire transaction and say,
| can't do this right now And if that's not a
sign of autonony, then, you know, |I'mnot sure
what is.

BY ATTORNEY CHANDLER:

Q You just referred to a packet.
And on page 7 of Exhibit 1069 on the upper
right, Professor Jacob also refers to a packet
transacti on.

What's a packet transaction?

A. A packet transaction would be a
transaction that is initiated by a command
packet .

Q Can you explain a little bit
nore. Seens a bit circular.

A. Well, the -- there are
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transactions. |In SDRAMs, transactions are
initiated by conmands on the command bus and --
and the chip-select; and the details of it are
determ ned by the address bus.

| n Ranbus-style nenory devi ces,
such as the RDRAM concurrent RDRAM or direct
RDRAM the control information is not sent over
I ndi vidual wres but are aggregated into
mul tiple time periods over a nmultiplexed conmand
bus, and they vary between the different Ranbus
devi ces and that each signal wire has multiple
pur poses at different points in tine, whether
it's command or address or sonething el se,
masked in sone cases.

Q Are the packet transactions used

by Ranbus nenory devices transmtted on
el ectrical wires using signals?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE W TNESS: Yes.
BY ATTORNEY CHANDLER:

Q On page 7 of Exhibit 1069, in

both the heading 1.3.2 that we | ooked at as well
as the text, there are those three different

types of Ranmbus DRAM The origi nal RDRAM
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concurrent RDRAM and di rect RDRAM

And ny question is: |In your
opi nion, would a person of ordinary skill in the
art have known about those three different types
of Ranmbus nenory devi ces?

A By 2004- 2005, the original RDRAM
was | ong gone. The concurrent RDRAM was al so
gone, and direct RDRAM was the principal Ranbus
device that was in the marketplace. And there's
al so the XDR RDRAMs that were also in the
mar ket pl ace that's referred to in, | believe,
one of the patents at issue here. Let ne
doubl e- check that.

| think it's Perego that refers
extensively to XDR

Q On page 7 of Exhibit 1069 on the

right side in the m ddl e paragraph,
Pr of essor Jacob explains that the original
Ranmbus DRAM desi gn was changed because it did
not have separate segnents of the bus dedicated
to separate functions and, thus, it was not
considered well suited to the TC nain nenory
mar ket; correct?

A. Yes, it says that.

Q | s that consistent with your
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under st andi ng?

A Well, he's citing ny work. So,

presunmably, he found it sonewhere in there.

The origi nal base RDRAM the
aut onony of the DRAMs was difficult to control
by the nmenory controller, and the scheduling of
the bus was very challenging. So in that sense,
he is accurate with regard to the original
RDRAM

Q And t hen Professor Jacob goes on
to explain on the right side of page 7 of
Exhi bit 1069, in the second paragraph, that the
next generation of Ranbus nenory call ed
concurrent RDRAM had a "bus that was divided
i nto separate address, command and data segnents
rem ni scent of a JEDEC- style DRAM organi zation."

Correct?

A. | don't think that that's an
accurate characterization of "concurrent." |
think it's another instance where he's nmade a
m st ake, but we'd have to | ook at a concurrent
RDRAM dat a sheet to verify that.

Q I n concurrent RDRAM the w dth of
the data bus segnent was 1 byte, or 8 bits;

correct?
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A 8 or 9 bits; yes.

Q And t hen Professor Jacob goes on
to explain on the bottomright paragraph of
page 7 of Exhibit 1069, that the next generation
of Ranmbus DRAM cal | ed direct RDRAM i ncreased
the wdth of the data segnent of the bus to 2
bytes, or 16 bits; but the segnents remai ned
separate and dedicated simlar to a JEDEC style

or gani zati on.

Correct?
A Wi ch paragraph are you readi ng
fron? The | ast paragraph on page 7? Right.
Q Yes.
A. Let nme read that again.

(Wtness reviews docunent.)

Yeah, so this paragraph or this
portion of this paragraph explicitly
m scharacterizes the direct RDRAM contr ol
structure and that the -- it calls the address
segnent 5 bits and the control segnent 3 bits.
That's conpl etely inaccurate.

In fact, the control portion of
the direct RDRAM architecture has 3 bits for
col um commands, including colum conmmands and

col um addresses, and 3 bits for row conmands
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and row addresses.

So his characteristics of those
5-bits and 3-bit segnents, as being for address
of control, that's just flat-out inaccurate.

Not a matter of interpretation or pedagogy.

Q A person of ordinary skill in the
art knew about Ranbus direct RDRAM correct?

A. W have agreed that based on the
timng and the reference in, for exanple,
Perego, that, yes, a POSITA in 2004-2005 woul d
have famliarity with direct RDRAM

Q Coul d you turn back to
Exhi bit 1070, the Jacob textbook, and go to

page 21. Let ne know when you're there.

A Ckay. Wi ch page again, please?
Q 21.

A At the very begi nning?

Q Yes.

A "' mon page 21.

Q On page 21 of Exhibit 1070,

Pr of essor Jacob conpares SDRAM and Ranbus

architectures both in the figure at the bottom
of the page as well as in the text starting at
the bottomleft and carrying over to the right

side of the page; correct?
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A. Does appear that way.

Q And as shown on the left side of
the figure on page 21 of Exhibit 1070, an
exanpl e of SDRAM is DDR nenory, which, as we
di scussed, had been standardi zed by JEDEC,
correct?

A That's how he's | abeled it, yes.

Q Pr of essor Jacob explains on the
right side on page 21 of Exhibit 1070 t hat
Ranbus uses fewer address and command pins than
SDRAM and, thus, incurs an additional |atency at
t he conmand | evel ; correct?

A That's what he says.

Q And a person of ordinary skill in
the art woul d have understood that about the
Ranbus architecture; correct?

A. No, | don't think a POSITA in
2004- 2005 woul d recogni ze that the delay from
the first portion of a command arriving at a
DRAM on a direct RDRAM channel to the | ast
portion of that conmand arriving on the sane
portion or the same columm or row conmand bus
constitutes a -- an additional |atency.

Q Dr. Jacob explains on the right
side of page 21 of Exhibit 1070 that Ranbus's
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| onger channel results in |onger read command
| at enci es and | onger bus turnaround tines;
correct?

A There is a longer -- let ne
restart that answer.

The appropriate conparison is the
maxi mum | ength of the direct RDRAM channel. And
the | ongest signal trace length in a nenory --
JEDEC SDRAM conpliant nul tinodul e nenory
I npl ementati on, as shown in Figure Ov.7 on the
| eft - hand si de.

In fact, four DDR SDRAMs, the
maxi mum si gnal path length for address is going
to be shorter than the nmaxi mum channel |ength
for a direct RDRAMs; but in direct RDRAM
systens, if you don't have a full-length
channel, you don't suffer this problem And
nost direct RDRAM channel s woul d have been
significantly shorter than the maxi num | engt h.

So the cooment with regard to
| onger read command | atencies is not universally
true and, in fact, nost often not true.

The | onger bus turnaround tines
Is al so inaccurate, because in the direct -- in

t he SDRAM and DDR SDRAM nenory systens, the
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clock cycle is very nmuch longer. So a single
cycle of bus turnaround tinme is nmuch |onger than

a conparable turnaround tinme on the direct

channel .

So both halves of this sentence
are, again, sonetines true -- in the worst case,
probably true -- but in the typical case, not

likely to be true.

So, again, from a pedagogi cal
perspective, the sentence is not false; but it
Is asinplification of the reality of the
si tuati on.

Q In the figure on the bottom of
page 21 of Exhibit 1070, Professor Jacob
conpares a JEDEC-style nenory systemon the |eft
with 8 nenory devices to a Ranbus nenory system
on the right is 8 nenory devices; right?

A. Yes, it does.

Q And Prof essor Jacob teaches that
the JEDEC-style nenory systemon the left has a
short and w de channel; whereas, in conparison,
t he Ranbus-style nenory systemon the right has
a |l ong and narrow channel; correct?

A. He says that, but it's not

preci sely accurate. The length of the signal
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lines for the command and address and

chi p-sel ect on the nenory systemon the |eft,

t he SDRAM nenory system is the full wdth of
the nodul e plus the length of the trace fromthe
controller to the start of the nodule, which in
contrast for the Ranbus style -- for the direct
Ranmbus nenory system the nmaxi numlength of the
channel is two nodul e | engths.

And these nodul es are the sane
si ze, because the RIMVs, which are the Ranbus
nodul e, are the same width as the DIMW -- the
DDR and SDRAM DI MVs that were in place at the
tinme.

So the difference in the trace
| ength between -- the worst-case trace |l ength
bet ween these two exanples is relatively small.
And certainly if you end up with a single-nodule
menory system in both cases, the Ranbus-style
architecture will be better. It wll have a
shorter worst-case signal path | ength.

Q But nost conputers have at | east
two nmenory slots or two nenory nodul es; right?
A. "Most" is a, | think, an

overgeneralization, particularly since the

Ranbus -- direct Ranbus nmenory systens, the
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menory controllers for that typically had a
single controller for each nodul e, which was
practical, because the total nunber of signals
was very nmuch smal |l er.

So for the sane nunber of pins on
the controller, you could have two Ranbus
channels in fewer pins than you had one x64
SDRAM nmenory system as per the figure on the
|l eft of Figure O v.7.

So for nost -- it's actual
ci rcunst ances where the appl es-to-appl es
conparison is a conparabl e nunber of pins on the
control ler; the direct Ranbus JEDEC-style nenory
systemis preferred, has shorter maxi num si gnal
| engt hs.

And in that respect, Jacob's
sentence in the mddle of the right columm of
page 21 is not accurate for nobst cases. It's
pedagogi cally a reasonable thing to teach, but
it's not necessarily accurate.

Can we take a break, please?

Q Can you go a few nore mnutes so
we can sort of finish the discussion on this
page, or do you want to take a break right now?

A. It's been al nbst an hour and a
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hal f, so | would prefer we -- if it's one nore
guestion, go for it. If it's nore than one, we
shoul d st op.

ATTORNEY CHANDLER: | won't nake
any prom ses, so let's take a break.

THE WTNESS: Okay. Break it is.
Ten m nutes, please.

THE VI DEOGRAPHER: O f the record
at 3:21 p m Pacific Tine.

(Recess taken from3:21 p.m to

3:35 p.m)

THE VI DEOGRAPHER: On the record
at 3:35 p.m Pacific Tine.

THE WTNESS: My | add a
sentence to ny |ast answer?
BY ATTORNEY CHANDLER:

Q Yes. And | was actually going to
ask you nore generally if there are any
corrections or clarifications you' d |ike to nmake
to any of your testinony earlier today to far.

A So not generally. But with
regard to this |ast interchange about Jacob's
witing, it's really difficult to nake real
appl es- and- appl es conpari sons across nenory

types. And I'mnot criticizing Jacob for making
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t hese bol d generalizations, because he's witing
a textbook.

But when we're doing -- in this
venue when we are trying to be as precise as
possible, it's inportant to really try hard to
t hi nk about what the proper conparison really
I S.

And I'msure you'd find it in ny
own witing if you | ooked hard enough where in
order to fit into a reasonabl e-sized-1ength
article, you nmake sone statenents that are true
nost of the tine or even sone of the tine or
that get a particular point across.

But here when you're asking ne
guestions about a conpari son between an SDRAM
and a direct Ranbus nenory system it's a very
conplicated conparison. That's all.

Q Wuld it be fair to say that a
person of ordinary skill in the art would
understand the trade-offs between a DDR nenory
system and a Ranbus nenory system as
summari zed, for exanple, on page 21 of the Jacob
t ext book marked as Exhibit 10707

ATTORNEY WARRI CK:  (nj ecti on;

form
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THE W TNESS: A person of
ordinary skill in 2004-2005 on first blush woul d
under stand sonme of these trade-offs; and as a
detai |l ed conpari son was undertaken towards a
specific design, the trade-offs would clarify
and becone nore nuanced.

So the trade-offs expressed here
by Jacob on page 21 are a very high |evel and
not necessarily accurate in nost or even nmany
ci rcunst ances.

BY ATTORNEY CHANDLER:

Q On page 21 of Exhibit 1070, is it
fair to say that one of the trade-offs that
Prof essor Jacob is trying to convey is that a
DDR nenory system as shown in the bottom | eft
has what he woul d characterize as a short and
w de channel; whereas, a Ranbus-style nenory
system as illustrated on the right, has what he
woul d characterize as a | ong and narrow channel ?

At a high level, do you think a
person of ordinary skill in the art would
understand that difference between a DDR-type
menory system and a Ranbus-type nmenory systen?

A. Yes. A person of ordinary skill

in the art would understand that the topol ogies
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are dramatically different, but that person of
ordinary skill would al so recognize that an
SDRAM nenory system of the style shown on the

| eft consunes about 120 pins on the controller;
wher eas, at Ranbus-style architecture on the

ri ght consunes about 30 pins.

And, therefore, if your
particul ar design has a shortage of pins or if
the cost of the pins is factored into the
equation, it conpletely upsets that sinplistic
conparison that Jacob undertakes here.

Q In fairness, on the right side of
page 21 of Exhibit 1070, about -- several
sentences up fromthe bottom Jacob expl ains
that the width and depth of the nenory channels
I npact the bandwi dth, the | atency, the pin count
and various cost conponents of the respective
menory systens; correct?

A But what he doesn't say is that
t he consequence of those paraneters being
different neans that his previous statenent is
not accurate all the tine.

Q Wuld it be fair to say a person
of ordinary skill in the art would understand

that if you change the width and depth of the

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com
Samsung Ex. 1095, p. 229
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00455



© 00 N o o B~ W DN P

N DD D N NDMNDN P P P PP PP PP
ag b W N BB O © 0 N OO O M W N B O

STEVEN PRZYBYLSKI, PH.D. Vol. |
Samusng v Netlist

February 15, 2024

230

menory channels, that there will be inpacts on
bandw dt h, | atency, pin count and cost
conponents of the nenory systenf

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE W TNESS: Yes. A POSITA
reading this entire section woul d understand
that the entire trade-off is conplicated and
relies on a great many factors and that
general i zations, such as about the |onger
channel, doesn't necessarily hold in their
particul ar case.

So, again, you can't rely on just
one sentence within a | onger section about this
conpari son.

BY ATTORNEY CHANDLER:

Q On page 23 of Exhibit 1070 in the
table in the mddle of the page | abel ed
Tabl e Ov. 3, Professor Jacob provides the
conpari son of SDRAM DDR SDRAM and direct
Ranmbus DRAM nenory systens; correct?

A Yes, | see that.

Q And in this conparison on page 23
of Exhibit 1070, the DDR nenory systemin the

second row had a better peak bandw dth than the
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di rect Ranmbus DRAM nenory system correct?

A That's what he shows here, yes.

Q And the DDR nenory systemin this
tabl e on page 23 of Exhibit 1070 has a sustai ned
bandw dth that's nearly identical to that of the
di rect Ranbus DRAM system -- DRAM system
correct?

A. But, again, consum ng or
utilizing a great nmany nore pins on the nenory
controller. |I'mnot sure where he got the 117
nunber for the direct Ranbus. [It's not at all
what | renenber, but 1'Il take his word for it
for now

Q And do you believe a person of
ordinary skill in the art would have known about
t hese types of conparisons of DDR nenory systens
to Ranbus-style nenory systens?

ATTORNEY WARRI CK:  (bj ecti on;
form
THE WTNESS: |I'msorry. | was
trying to digest the table. Wuld you pl ease
repeat the question for ne.
BY ATTORNEY CHANDLER:
Q Do you believe a person of

ordinary skill in the art would have known about
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t hese types of conparisons of DDR nenory systens
to Ranbus-style nenory systens along the |lines
of what's shown in the table on the m ddl e of
page 23 on Exhibit 10707
ATTORNEY WARRI CK:  (Cbj ecti on;
form
THE WTNESS: So certainly a
POSI TA in 2004- 2005 enbarking on a specific
desi gn where the choice of nenory type was a
decision to be made woul d go through an
exhausti ve conparison, nuch nore detailed than
woul d be shown here in Table Ov.3 to fully
understand for the particul ar design being
undertaken what the bandw dth, cost and power,
for exanple, trade-offs would be and physi cal
area as well, obviously.
(Exhi bit Nunmber 2025 was previously
mar ked for identification.)
BY ATTORNEY CHANDLER:
Q Coul d you pl ease pull up
Exhi bit 2025, which -- | don't think we've
tal ked about before, and I don't think |I've put
in the chat before.
So et ne go ahead and just put

it in the chat, even if this may be redundant,
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so that you can see it. And |let ne know when
you have it up on your screen.

A. | have it on ny screen.

Q Have you reviewed Exhibit 2025
bef ore, the Ranbus direct RDRAM data sheet?

A There was certainly -- there was
certainly a tinme when I knew it very well. |
have | ooked at parts of it relatively recently,
but | haven't studied it carefully in the | ast
week.

Q On page 3 of Exhibit 2025, which,
to be clear, is the sane exhibit in both IPRs,
Table 1, provides the pin description for a
Ranbus direct RDRAM nenory device; correct?

A. It's -- Table 1 is described as
“"Pin Descriptions."

Q And you see in the mddl e of
Table 1 of Exhibit 2025, there's a row for DQA;
and then at the bottom there's a row for DQB,
and then directly above that, there are sone
rows for RQ

A Yes.

Q The Ranbus di rect RDRAM nenory
devi ce had dedicated data lines for the data

signals DQA and for the data signals DQB,
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correct?

A That's what this table shows.

Q And then separate and apart from
the DQA and DQB data |ines, the Ranbus direct
RDRAM nenory devi ces al so had dedi cated |ines
for RQD through RQ7, which carried the signals
cont ai ni ng address and control infornmation;
correct?

A. What this table shows is that
those RQD to RQ7 are conceptually divided into
two portions, one for row axises and the other
for columm axises, as we discussed before the
br eak.

Q RQ through RQ7 are separate
lines fromDQA and DQB; correct?

A Yes, they are.

Q And RQO through RQ7, just to
treat themas a group -- | understand that there
may be a subdivision; but if you take RQ
t hrough RQ7 as a group, they would carry the
signal s cont ai ni ng address and control
I nformation; correct?

A. Yes. Those eight signal |ines
carry all address and control information for

row axi ses and col umm axi ses respectively.
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Q And to be clear, then, the Ranbus
di rect DRAM nenory devi ces do not have dedi cat ed
address lines for address signals in the way

that a JEDEC-style nenory system woul d have;

correct?

A That's correct. The -- on the
RQ to R¥ and R through RQ7, there are
packets of command -- conmand packets, which

I ncl ude command op codes and addresses for the
correspondi ng row and col um axi ses.

Q The Ranbus direct DRAM nenory
devi ces do not have dedicated control lines for
control signals in contrast, for exanple, for
the JEDEC-style nenory systenf

A. The lines -- the traces on the
channel are -- carry both control and address on
each of them

Q So, for exanple, the DDR nenory
devi ce woul d have a pin dedicated to a row
address strobe signal while a Ranbus direct DRAM
does not; correct?

A You have to be careful, because
for the JEDEC standardi zed, SDRAMs of all
varieties, we have signal nanes that are

archaic, persisting in the definition of the
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nmenory device. So when you refer to a row
address signal, that is the nanme of one signal
in the command bus. And it by itself doesn't
signify anything in particular; just |ike RQ7
doesn't signify anything in particular by
itself, the sane idea applies to the JEDEC
st andardi zed nenory devices as wel |.

Q And just to be clear, | think you

said "row address signal,"” and | think ny
guestion was --

A. | m sspoke. Row address -- the
RAS signal, row address, which is a -- it's not
called that anynore, but its history is that it
came froma row address strobe signal that had
that nane. It got, over the decades, turned
into an acronym RAS; and that nanme, RAS,
persists even though it's one bit of a conmand.

So | apologize if | msspoke with
the first answer.

Q Al right. So to be clear, a DDR
menory device has a pin dedicated to a RAS
signal and has a pin dedicated to a CAS signal;
wher eas, a Ranbus direct DRAM does not; is that
fair?

A That is fair.
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Q Could you pull up Exhibit 1064
which is the JESD79-2 standard for DDR2 SDRAMs
that we've discussed a little bit, and let ne
know when you have it in front of you.

A. |"msorry. | mssed the exhibit

nunber, pl ease.

Q 1064.
A. 1064. There it is.
Q This is the JESD79-2 standard for

DDR2 SDRAMs, dated Septenber 2003.
Do you have it in front of you?
A | do.
Q On page 6 of Exhibit 1064 is a
t abl e under the headi ng "Package Pi nout &

Addr essi ng, | nput/Qutput Functi onal

Description.™
Correct?
A. Yes.
Q And starting wwth the first Iine

on page 6 of Exhibit 1064, CK and CK-bar are
differential clock inputs for DDR2 nenory
devi ces; correct?

A Yes.

Q Wth DDR2 nenory devices, all

address and control input signals are sanpled on
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the crossing of CK and CK-bar; correct?

A That's what it says, yes.

Q And a person of ordinary skill in
the art would know and understand that; correct?

A. Yes.

Q More generally, as | think we've
di scussed, but just to be clear, would it be
fair to say that a person of ordinary skill in
the art would know and understand what's on
page 6 of Exhibit 1064 in this table that
provi des the input/output functional description
for DDR2 nenory devi ces?

ATTORNEY WARRI CK:  (bj ecti on;
form
THE WTNESS: So this describes

all the pins; it doesn't really describe the
full functional description of the nenory
device. But that aside, the textual
expl anati ons would be clear to a POSI TA of the
2004- 2005 time frame, and they woul d have no
difficulty in understandi ng what each of these
signals of the SDRAM are for.
BY ATTORNEY CHANDLER:

Q A couple of lines down on page 6

of Exhibit 1064 is a row for the chip-sel ect
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I nput, abbreviated CS; correct?

A Yes, | see that.

Q And for DDR2 nenory devices, the
chi p-sel ect input provides for external rank
sel ection on systens with nmultiple ranks;
correct?

A That's what it says.

Q And for DDR2 nmenory systens, the
chi p-sel ect input is considered part of the
command code; correct?

A Yes, that's what it says.

Q Alittle bit further bel ow that
on page 6 of Exhibit 1064 are ot her command
I nputs called RAS, CAS and WE, which along with
the chip-select, define the command bei ng
entered into the DDR2 nenory devi ce when the

clock signals cross; is that fair?

A. W wouldn't wall it "WE " W'd
call it "wite enable."” But sure. Go ahead.
Q So is it correct that as shown on

page 6 of Exhibit 1064, the other conmand inputs
called RAS, CAS and wite enable, along with the
chi p-sel ect, define the command bei ng entered
into the DDR2 nenory devi ces when the cl ock

cycles cross?
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A Yes, that's generally true.

Q And RAS, | think you said
earlier, stands for row address strobe, at |east
historically; is that correct?

A Historically. Presently, it
doesn't anynore; it's just called RAS and CAS
and write enable.

But as it says here, they are all
part of a conmand bus; and their historical
meani ng of row address strobe and col um address
strobe and wite enable have been lost to
antiquity.

Q Now, page 6 of Exhibit 1064 lists
a nunber of other signals received by a DDR2
nmenory device that do not define the command;
correct?

A Yes, that's correct.

Q For exanple, a DDR2 nenory device
recei ves an ODT signals, which stands for on-die
termnation, but that signal is not used to
defi ne the conmand; correct?

A That's correct. It does not
contribute to the definition of the command; but
it is a comand signal -- it is a control

signal; it's not a data signal.
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Q DDR2 nenory devices al so receive
the DM signal which stands for data mask. And
that's another exanple of a signal that's not
used to define the conmmand; correct?

A. Yes.

Q DDR2 nmenory devi ces receive DQ
data signals and DQS strobe signals, but those
signals are not used to define the conmand,
correct?

A Yes, that's correct.

Q In the mddl e of page 6 of
Exhi bit 1064, there's a row for bank address
i nputs, |abeled BAO to BA2; correct?

A Correct.

Q The BAO to BA2 pins can receive
bank address signals defining which bank inside
of a DDR2 nenory device that a read or wite
command applies to.

s that fair?

A It's not precisely howit's
wor ded but, yes, it's accurate.

Q And then for node register set
commands, the sane BAO to BA2 pins can al so
carry information determ ning which of the node

regi sters inside the DDR2 nenory devi ce are

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com
Samsung Ex. 1095, p. 241
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00455



© 00 N o o A W DN PP

N DD D N NDMNDN P P P PP PP PR R
gag b W N B O © 0 N OO O b W N B O

STEVEN PRZYBYLSKI, PH.D. Vol. |
Samusng v Netlist

February 15, 2024

242

accessed.
s that fair?

A Accessed as in being witten;
yes.

Q And then a little further down on
page 6 of Exhibit 1064, there are individual
address inputs, A0 to Al5, for the DDR2 nenory
devi ce; and those address inputs, Ato 015, are
separate fromthe BAO to BA2 bank address
I nputs; correct?

A. Correct. And the address bits
convey data that's going into the node
regi sters; and they al so convey sone control
I nformati on, such as the precharge bit.

Q So you're referring to the line
that's | abeled A10 and in certain circunstances,
carry a precharge conmand for DDR2 nmenory
devi ces; correct?

A It's nore of a precharge nodifier
to aread or wite command as opposed to a
command in its own right. So it's a nuanced
difference. Perhaps a difference wthout a
di stinction -- | don't know -- or the vice
ver sa.

Q And the address inputs A0 to Al5
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can carry either row address or columm address
for the DDR2 nenory devi ces, dependi ng on the
type of command.

s that fair?

A. Yes. And el sewhere there is a
command truth table that specifies exactly for
each nenory type -- for each size and wi dth of
menory, which pins are carrying which piece of
i nformation for row axi ses and col utm axi ses.

Q The next row down on page 6 of
Exhi bit 1064 shows that for DDR2 nmenory devices,
there are al so data input/output |ines |abeled

DQ which are separate fromthe address and

control lines; correct?
A Yes, they are separate.
Q And t he next row down on page 6

of Exhibit 1064 shows that DDR2 nenory devices
al so have DQS strobe lines; correct?

A Yes, they do.

Q Now, we talked a little bit
earlier about single data rate SDRAMs, and those
ol der single data rate SDRAMs do not have DQS
strobe signals; correct?

A. That's correct. That's a very

I nportant addition between SDR and DDR -- SDRAM
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Q And the purpose of the DQS strobe
signal for DDR2 nmenory devices is to indicate to

the recipients that the data signal is present

and valid. |Is that fair?

A Where are you getting the invalid
part?

Q From our friend, Professor Jacob,

Exhi bit 1069, page 2, note 2.

A. Ckay. So, again, a pedagogi cal
sinplification. The DQS indicates when to try
and capture the data. It doesn't guarantee that
the data is, in fact, valid and have sufficient
signal integrity to be captured.

| f everything is designed
properly, the two are synonynous; but it is the
definition of the DQS signal that now is when
you should try to capture it. O that's at
| east the case for wite data for the DRAMs, for
the phase of the signal is different for read
dat a.

Q The DQS strobe signal travels
fromthe source to the destination along with
the data signal; correct?

A Yes. And there are rul es about

how di fferent those trace | engths can be.
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Q The DQS strobe signal for DDR2
menory devi ces has a preanble; correct?

A If we want to pull up one of the
timng diagrans, we could talk nore precisely
about the relative |ocation of edges on DQS

relative to data.

Q Sure. How about if you | ook at
page 60 of Exhibit 10 -- I'msorry. Not
page 60 -- page 26 of Exhibit 1064.

A “"Data Qutput (Read) Timng."

So that these are signals being
out put by the SDRAM the DDR SDRAM in this
cease, DDR2 SDRAM in this case. Sorry.

Q So a person of ordinary skill in
the art woul d understand that DQS strobe signals
have a preanble; correct?

A Yes, and the different versions
of the JEDEC standards define the preanble
differently.

Q The preanble for the DQS strobe
signal is transmtted before the actual data
signals; correct?

A. Again, it depends on whet her
you' re tal king about reads or wites and whet her

the recipient is the nenory controller or the
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DRAM But that is, again, a statenent that is
pr obabl y pedagogically accurate, if not
precisely accurate in every respect.

Q To be clear, the word "preanbl e"
is referring to the begi nning.

s that fair?

A Yes, and the start of the
preanble is always before the start of the first
data, regardless of whether it's read data or
wite data. But it's not always all the way
bef ore.

Q The preanble for the DQS strobe
signal |asts approximtely one full clock cycle,
according to DDR2 standard.

s that fair?

A W woul d have to | ook at the
specification for TRPRE, which is the specified
time for the preanble fromits formal start to
the first rise in transition of DQS; but this
figure would indicate that it's approximtely
one full cycle. It could be slightly |less or
slightly nore, depending on how the TRPRE is
defi ned.

Q And if you search for TRPRE, you
wi Il see on page 65 of Exhibit 1064 that the
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preanble for the DQS strobe signal for aread is
specified to be between 0.9 and 1.1 cl ock
cycles; correct?

A Exactly. So it could be slightly
less; it could be slightly nore.

Q And during the I ength of the
preanbl e of the DQS strobe signal, which, as
just discussed, will be approximtely one full
clock cycle, the DQS signal is driven |low while
the DQS-bar signal is driven high; correct?

A. In Figure 23, based on read
data -- in other words, data com ng out of the
DRAME -- the DRAM drives DQS | ow and DQS- bar
hi gh for the bul k of the preanble period.

Q And woul d that also be true in
the right direction, that you have a preanbl e of
the DQS strobe signal that's approxi mately one
cl ock cycle Iong where the DQS signal is | ow and
the DQS-bar signal is high?

A | f you | ook at Figure 29 of that
DDR2 JEDEC st andard, you see that the DQS
signals are defined differently for wite data
than for read dat a.

Q But is it still the case that for
wite data, there's a preanble to the DQS strobe
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signal where the DQS signal is driven | ow and
the DQS-bar signal is driven high?

A What Figure 29 is depicting is
that in order for the DRAMto be guaranteed to
capture the data, the DQS signal has to be
stable in its preanble state for a given period
of time prior to the first rising edge of DQS
and the first falling edge of DQS-bar.

Q And so, for exanple, in Figure 30
of the DDR2 standard on page 30 of Exhibit 1064,
we see a preanble for the DQS strobe signal
where DQS is | ow for approxi mately one cl ock
cycle, while DQS-bar is high for approximtely
one clock cycle before the first piece of wite
dat a.

s that a fair description of
what's shown in Figure 307

A. That's shown in Figure 30. If we
| ook at page 65 again, we see that the wite
preanble is necessarily nore than one-quarter
clock cycle. 1t can be any anount of tine
| onger than that.

Q So for both a read command and a
wite command in the -- to a DDR2 or from a

DDR2, nmenory systemthat will be a DQS strobe
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signal wth a preanble of a certain | ength where
the DQS signal is low and the DQS-bar signal is
high; is that fair?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE W TNESS: Yes; otherw se,
it's not guaranteed that the DRAM for wite data
will be able to capture the -- the data
properly. And for read data, it's saying that
the DRAM wi | | provi de enough of a preanble that
will allow the nenory controller to find the
center of the data eye.
BY ATTORNEY CHANDLER:

Q Pl ease turn to page 12 of
Exhibit 1064. Let nme know when you're there.

A " mon page 12.

Q As shown on page 12 of
Exhi bit 1064, DDR2 nenory devi ces include
regi sters, one of which is called the node
regi ster; correct?

A. | think that -- yes, it refers to
this particular register as the node register;
and the other one is called the extended node
regi ster.

So the term "node register”
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refers specifically to this register, even
t hough both registers are, in fact, node
regi sters.

Q The node register of the DDR2
nmenory device is normally progranmmed during
initialization; and the programmed val ues can
then be used during normal operation.

s that fair?

A. It's stronger than that. |It's
required to be set during initialization.

Q The val ues for the node register
are carried by the address lines going to the
DDR2 nenory device; correct? During the
initialization process.

A When - -

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE W TNESS: Wen the command
bus i ndicates a node regi ster set conmand, the
bank address bits show whi ch node register of
the two i s being progranmmed, per the box in the
| oner | eft corner of figure on page 12; and the
ot her contents of the fields of the node
regi ster are provided on address AO through Al2

is the last one that's useful. The rest are
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reserved for future use.
BY ATTORNEY CHANDLER:

Q For exanple, CAS | atency can be
programmed in the node register of a DDR2 nenory
device during initialization; correct?

A The CAS | atency has to be
programred during the initialization phase of --
it's getting the nenory system and t he SDRAMs
functional and operational.

Q And how woul d you expl ai n what
CAS | atency is?

A It is defined within the four
corners of the standard.

Q And can you explain that a little
nor e.

A There are figures and tabl es that

show what the CAS latency is relative to

commands and data for -- and its applicability
for reads and wites. And then -- yeah.
Q On page 12 of Exhibit 1064,

there's a table on the right that's | abel ed "CAS
Latency."” And there are different rows; and the
col um | abel ed "Latency" says "2(Optional), and
then there's a row for 3, a rowfor 4 and a row

for 5; correct?
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A That's what the table says, yes.
Q And in the context of CAS
| atency, does the 2, 3, 4 and 5, refer to clock
cycl es?
A Yes. |In DDR2, the latency is

nmeasured in clock cycles. But we can refer to
the timng diagrans, to be clear about that.

Q And so, for exanple, on page 24
of Exhibit 1064, there's a timng diagramthat
gi ves an exanple of CAS |atency and additive
| atency and how they relate to read | atency as
well as wite latency; is that fair?

A Yes. To be specific, AL refers
to additive latency; CL refers to CAS | atency;

RL refers to the total read |l atency; and WL

refers to the wite latency -- all fromwthin
that figure.
Q And in the text above that

figure, the -- on page 24 of Exhibit 1064, the
DDR2 standard specifies that the read latency is
defined as additive |latency plus CAS | atency;
correct?

A The exact | anguage there is that
the read latency is controlled by the sum of AL

and CL. So it's a nuance.
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Q ' m | ooking at the | anguage three
lines up: Read latency is defined as the sum of
additive | atency because CAS latency -- and it
has a little equation, "RL=AL+CL"; correct?

A. Oh, | see, down towards the
bottom of that paragraph. Let ne read that.

Yes, that's what it says there
on that last three |ines of that paragraph.

Q And then wite | atency,
abbreviated W., is defined as read | atency m nus
1; correct?

A Yes. For DDR2 SDRAMs, that is
how it's defined. Al SDRAM -- all DDR2 SDRAMs
expect wite data then and will deliver read
data correspondi ngly.

Q On page 14 of Exhibit 1064, we
can see that DDR2 nenory devices al so include
anot her register called the extended node
regi ster; correct?

A Yes, they do.

Q And t he extended node register in
DDR2 nmenory device is used to specify the val ue
for the additive | atency; correct?

A. That is one of the things that is

set via the extended node register, yes.
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Q And the additive |atency can be 0O
cl ock cycles, or 1, 2, 3 or 4 clock cycles;
correct?

A That is what the table on page 14
speci fi es.

Q And so under the DDR2 standard,

it's possible to set the additive |latency to be
O, in which case the CAS |atency is what would
I npact the read |latency and the wite |atency;
correct?

A Well, the CAS | atency, as
specified in the node register, always inpacts
the read latency and the wite latency. |f you
happen to set the additive latency to O, the CAS
latency is the only thing that's determ ning
what the read latency and the wite |atency are.

(Exhi bit Nunmber 1005 was previously

mar ked for identification.)

BY ATTORNEY CHANDLER:

Q Coul d you pull up Exhibit 1005.
And, again, I'mnot sure if we talked about it
before, so I'll just put it in the chat for ease

of reference.
A It's not up, so | presune we have

not | ooked at it yet.
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Q Yeah. Let ne know when you have
it on the screen. [It's the '087 provisional.

A | have that provisional up.

Q Al right. Have you revi ewed

Exhi bit 1005, the provisional application
60/ 645087, which has been referred to as the
' 087 provisional?

A Yes, | have.

Q The ' 087 provisional, marked as
Exhi bit 1005, is the only provisional
application that you fornmed an opi ni on about
Wi th respect to whether it provides support for
the clains of the '417 and ' 215 patents;
correct?

ATTORNEY WARRI CK:  (Cbj ecti on;
form
THE WTNESS: My task was to

rebut the argunents relative to the ' 087
provi sional that were in the petition and
decl aration, and | did that. It was not
necessary for ne to do anything nore vis-a-vis
rebutting those argunents.
BY ATTORNEY CHANDLER:

Q I n your expert declaration marked

as Exhibit 2024, in Footnote 2, paragraph 81 of
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the '417 I PR and the paragraph 34 84 the '215
| PR, you state that you were asked only to
render an opinion on Petitioner's argunents

regarding the '087 provisional; correct?

A What page are you on agai n,
pl ease?
Q It's paragraph 81.
A. Paragraph 81. Al right.
Q And then --
A And there's the Footnote 2. Yes,

| see Footnote 2.
Q So to be clear, it's only the
' 087 provisional marked as Exhibit 1005 that you
provi de any opi nions about with respect to
whet her any of the provisionals provide support
for the claimfor the '417 and ' 215 patents;
correct?
ATTORNEY WARRI CK:  (bj ecti on;
form
THE WTNESS: Turning to
paragraph 92 of ny declaration that's for the
417, | say that:
"I understand that Petitioner
has not identified any ot her

limtations of the '417 patent
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al l egedly not supported by the '087
provisional. | take that to nean
that Dr. Wl fe and Petitioner
concede that the '087 provisional
provi des support for the other
limtations.

"Neverthel ess, for
conpl eteness, | follow ng the follow
exenplary citations in the foll ow ng
claimchart for the renmaining
limtations and -- when vi ewed
t hrough the eyes of a POSITA and the
know edge of the state of the art,
I ncluding transl ati on JEDEC

standards -- indicate that the

I nventors had possession of the
clai nred subject matter."

And in that followng table, | do

refer to other citations other than

Exhi bit 1005. | would have to go back and see
whi ch of those are provisional applications and
whi ch of those are other docunents that a POSI TA
woul d have access to.

BY ATTORNEY CHANDLER:

Q So | guess I'ma little confused
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by your Footnote 2 as well as the table that you
just cited where you cite to things other than
Exhi bit 1005.

So is it your opinion that there
are ot her provisionals other than Exhibit 1005
that provide support for all the clains of the
"417 and ' 215 patents?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: | would have to
review those provisionals to identify the
support that you're suggesting.
BY ATTORNEY CHANDLER:

Q And to be clear, |I'mnot
suggesting. |I'mtrying to ask you if you're
trying to offer an opinion that there's nore
than just Exhibit 1005 that provides support for
all of the clains of the '417 and ' 215 patents.

So what are your opinions? Are
they that it's only Exhibit 1005 that you're
relying on to provide support? O are you
trying to say that it's Exhibit 1005 pl us ot her
provisionals? O are you trying to say that
there are ot her provisionals besides

Exhi bit 1005 that provide support for the clains
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of the '417 and '215 patents?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: So what |'m saying
in that footnote and in that section of the
declaration is that, by |ooking at the '087
provisional by itself, |I've rebutted all of the
argunents presented in the petition and
Dr. Wlfe's declaration vis-a-vis the '087 not
provi di ng support; and |I'msaying that it does
supply adequate support for all of those
argunents that were presented in the petition.

| "' m al so providing additional
support for the various claimelenents in other
references, but those are not necessary in order
to rebut the argunents in the petition.
BY ATTORNEY CHANDLER:

Q | understand the point you're

provi di ng about the '087 provisional and that,
I n your opinion, Exhibit 1005 is sufficient to
provi de support for all the clains. And |'l]
ask questions about that in alittle bit.

But I"'mstill alittle confused
by your statenent that you're providing

addi ti onal support for various claimelenents
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and ot her references.

Are you suggesting that those
ot her references are sufficient to support the
clains? O are you just pointing to other
exanpl es and other references where, you know,
certain elenents may be present but not
necessarily support for the entire claim
| anguage?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: So, again, what |
amsaying is that the '087 by itself rebuts the
argunents in the petition and that if that's
I nadequate for the board to find support for all
of the claimelenents, |'"mproviding this
addi ti onal support across nultiple references
to -- that mght help themcone to a concl usion
that the inventors had full support for the
clains, as drafted.
BY ATTORNEY CHANDLER:

Q And all of what you just

described is in the table which -- on
Exhi bit 2024 of |PR 2023-00454, runs from pages
62 through 64; and in | PR2023-00455, runs from
pages 58 through 61; correct?
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A. Correct. Those are the pages on
whi ch those tabl es exist.

Q And there's nothing besides those
tables that you're pointing to wth respect to
this notion of additional support in other
references that m ght help the board cone to the
conclusion that the inventors had full support
of the clains; is that fair?

A. Correct. | mean, the bulk of the

N DD D N NDMNDN P P P PP PR PP
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section is specifically rebutting the argunents
in the petition, and that is done solely with
the '087 provisional. And the table is
addi ti onal support, generally speaking.

Q Turni ng back to Exhibit 1005, the
' 087 provisional, that provisional has only one
figure shown on page 10 of the Exhibit 1005;
correct?

A. Yes. There's only one figure
| abel ed "Bl ock Diagram Bl ank Buffered DI VWM
Menory Sub-system ™

Q The figure in the '087
provi sional on page 10 of Exhibit 1005 is a
bl ock diagramin which a block of rank buffered
DI MM | ogi c, abbreviated RBDL, is shown in the

m ddl e of the figure; correct?
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A. Yes, it's generally in the mddle
of the figure.

Q The figure in the '087
provi sional on page 10 of Exhibit 1005 shows
that the block of rank buffered DIMM I ogic only
receives fromthe nenory controller on the left
data signals DQ through DQ63, data strobe
signals DQSO t hrough DQS7; a chip-sel ect signal
cs#; and address and control signals identified
as ad & ctl; correct?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE W TNESS: Yeah, |'mnot sure
the cs signal is necessarily viewed by the
POSI TA as a single signal or a bus of signals.
But that -- other than that quibble, your
recitation of the names attached to the lines
and buses is accurate.
BY ATTORNEY CHANDLER:

Q And then the figure in the '087
provi si onal on page 10 of Exhibit 1005 shows on
the right side two ranks of nenory, each of
which receive a simlar set of signhals fromthe
bl ock of rank buffered DIMM | ogic; correct?

ATTORNEY WARRI CK:  (Cbj ecti on;
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form

THE WTNESS: The nanes are
different with regard to rcsO# and rcsil#; but
they are, in fact, simlar.
BY ATTORNEY CHANDLER:

Q The figure in the '087
provi sional on page 10 of Exhibit 1005 does not
show any of the internal structure of the bl ock
of rank buffered DIMM | ogic; correct?

A The figure does not, but the text
does speak to sone of its internal structure.

Q Par agraph 5 of the '087
provi sional marked as Exhibit 1005 refers to a
mul tipl exer/denul tipl exer; correct?

A. Yes, it does.

Q But that paragraph does not
mention any control signals for that
mul tipl exer/denul tipl exer; correct?

A It doesn't nention control
signals for the multiplexer/demnultiplexer, but
t hat doesn't nean those signals are not inherent
in -- in that any nultiplexer/denultipl exer
needs to have control signals to determne its
behavi or.

Q Par agraph 8 of the '087
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provi sional, marked as Exhibit 1005, also refers
to a nmultiplexer/denultiplexer; correct?

A There it's specifically called
the data path nmultiplexer/denultiplexer, as it
Is in paragraph 5 also, by the way. So it's the
sane thing. And it's a
mul ti pl exer/denultiplexer in the data path
bet ween the nenory controller and the ranks on
t he nodul e.

Q But that paragraph al so does not
mention any control signals for the
mul tipl exer/denul tipl exer; correct?

A. Again, it doesn't have to because
any nmul tipl exer/denmultipl exer necessarily has to
have control signals in order to have its
behavi or det er m ned.

Q Par agraph 17 of the ' 087
provi si onal marked as Exhibit 1005 al so refers
to a nmultiplexer/denultiplexer; correct?

A Where in that paragraph?

Ch, there it is, yes.

Here it's the
mul ti pl exer/denul ti pl exer, presunably referring
back to the sane data path,

mul ti pl exer/denul ti pl exer of the previous
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par agr aphs, yes.

Q And, again, that paragraph does
not nention any control signals for the
mul tipl exer/denul tipl exer; correct?

A. And, again, it doesn't need to,
because any nul ti pl exer/denul ti pl exer
necessarily has to have control signals in order
to determne its behavior in real tine.

Q In the ' 087 provisional marked as
Exhi bit 1005, neither paragraph 5 nor 8 nor 17
tell you which control signals or any other
signals to use as inputs to the
mul ti pl exer/denmul ti plexer -- the control
mul tipl exer/denul tipl exer; correct?

ATTORNEY WARRI CK:  (bjection to
form
(Interruption by the court reporter to
clarify the record.)
BY ATTORNEY CHANDLER:

Q In the '087 provisional marked as
Exhi bit 1005, neither paragraph 5 nor 8 nor 17
tell you which control signals or other signals
to use as inputs to the
mul tipl exer/denultiplexer to control the

mul ti pl exer/denul ti pl exer; correct?
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ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: So | cover this in
detail in paragraph 82 of ny declaration, where
| list all of the inplications of the figure and
t hose paragraphs in the provisional '087 and
what a POSI TA of our tinme period would
understand fromthat disclosure.

And, in particular, in the --
reading fromltem5 of that list in that
paragraph, the clainmed circuitry is at | east
part of said nultiplexer/denultiplexer, which a
POSI TA woul d under stand necessarily woul d
receive control signals fromthe command decode
circuitry and woul d understand necessarily that
t he nodul e described in the '087 provisional
woul d receive commands fromthe external nenory
controller and woul d decode that -- and woul d
i ncl ude conmand decode circuitry to interpret
t hose commands and so forth.

In particular, | wll note in
addition that a POSI TA readi ng the phrase "data
path nmultiplexer/denultipl exer"” woul d understand
what a multipl exer/denultiplexer is and that

t hey woul d necessarily be control signals that
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determ ne which path is being selected and which
direction the nmultiplexer/denultiplexer is
sending data. So in total, it's clear that the
data buffer control signals are supported by the
' 087 provisional.

ATTORNEY CHANDLER: Coul d we go
off the record? But don't run away because |
want to tal k about tonorrow.

THE VI DEOGRAPHER: O f the record
at 4:43 p.m Pacific Tine.

(Recess taken from4:43 p.m to
4:48 p.m)

THE VI DEOGRAPHER: On the record
at 4:48 p.m Pacific Tine.

ATTORNEY CHANDLER:  Dr.

Przybyl ski, as discussed, |let's reconvene
tonorrow at 7:00 a.m Pacific, 10:00 a.m
Eastern, for the continuation of ny questioning
of you in both IPRs. And as a rem nder, under
the PTAB rules, you're not permtted to discuss
t he substance of anything with your counsel
over ni ght .

THE WTNESS: | under st and.

THE VI DEOGRAPHER: Counsel, would

you |like us to conclude the video deposition at
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this point?

ATTORNEY CHANDLER: 1'd like to
recess until tonorrow norning.

THE COURT REPORTER: Wiile we're
still on the record, do you both want rough
drafts toni ght?

ATTORNEY CHANDLER: Sure, 'l
take a rough draft. And just so you have it, |
woul d like the final drafts one week later from
t oday, so Thursday, February 22nd.

THE COURT REPORTER: Ckay.

M. Varrick?

THE VI DEOGRAPHER: Counsel , does
anyone need a copy of the video?

ATTORNEY CHANDLER: Phil, go
ahead.

ATTORNEY WARRICK: | do not need
the video. The rough would be great. And |
guess | don't know -- what's the nornal
turnaround on the final transcript?

THE COURT REPORTER. Two weeks.
It's usually two weeks fromtoday.

ATTORNEY WARRI CK:  That's fine.

THE VI DEOGRAPHER: Al l right.

Thi s concludes Volune 1 of the deposition of
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Steven Przybylski. W're off the video record
at 4:49 p.m Pacific Tinme on February 15, 2024.
(Whereupon, at 4:49 p.m the

proceedi ngs adj ourned.)
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| NSTRUCTI ONS TO DEPONENT

After reading this volune of
your deposition, indicate any corrections or
changes to your testinony and the reasons
therefor on the Errata Sheet supplied to you
and sign it. DO NOT make marks or notations on

the transcript volune itself.
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changes, for the follow ng reasons:

Page Line

ERRATA

| wish to nmake the follow ng

CHANGE:
REASON:

CHANGE:
REASON:

CHANGE:
REASON:

CHANGE:
REASON:

CHANGE:
REASON:

CHANGE:
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CERTI FI CATIl ON

| hereby certify that | have
read the foregoing transcript of ny deposition
testi nony, and that ny answers to the questions
propounded, with the attached correcti ons or

changes, if any, are true and correct.

STEVEN PRZYBYLSKI , PH.D.
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CERTI FI CATE OF SHORTHAND REPORTER

|, Gail | nghram Verbano,
Regi stered Di pl omate Reporter, Certified
Real ti ne Reporter, Certified Shorthand Reporter
(CA) and Notary Public, the officer before whom
t he foregoi ng proceedi ngs were taken, do hereby
certify that the foregoing transcript is a true
and correct record of the proceedi ngs; that
sai d proceedi ngs were taken by ne
st enographically and thereafter reduced to
typewiting under ny supervision; and that | am
nei t her counsel for, related to, nor enpl oyed
by any of the parties to this case and have no
interest, financial or otherwse, inits

out cone.

Kéj JﬂQéQ?/ﬂf 1/5144?/70

Gai | | nghram Ver bano, CSR, RDR, CRR

CA- CSR No. 8635
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UNI TED STATES PATENT AND TRADEMARK OFFI CE

BEFORE THE PATENT TRI AL AND APPEAL BOARD

SAMSUNG ELECTRONI CS CO., LTD.
Petitioner,
V.
NETLI ST, | NC. ,

Pat ent Omer

| PR2023- 00455
Pat ent 9, 858, 215

| PR2023- 201428
Pat ent 8, 787, 060

| PR2023- 00454
Patent 11, 093, 417

Renot e vi deo-recorded deposition of
STEVEN PRZYBYLSKI, PH. D.

Vol une 2

REPORTED BY:
Gail L. I nghram Ver bano:
Regi stered Di pl omat e Reporter,
Certified Realtine Reporter,
Certified Shorthand Reporter-CA (No. 8635)
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UNI TED STATES PATENT AND TRADEMARK OFFI CE

BEFORE THE PATENT TRI AL AND APPEAL BOARD

SAMSUNG ELECTRONI CS CO., LTD.
Petitioner,
V.
NETLI ST, I NC.,
Pat ent Oaner

VWHEREUPON, the renote
vi deo-recorded deposition of STEVEN PRZYBYLSKI ,
Ph.D., Volunme 2, was held via Zoom
vi deoconf erenci ng on Friday, February 16,
2024, Dbeginning at approximtely 6:59 a.m
Pacific Tinme, the proceedi ngs being recorded
stenographically by Gail | nghram Verbano,
Regi stered D pl omate Reporter, Certified
Real ti ne Reporter, Certified Shorthand
Reporter-CA (No. 8635), and transcribed under

her direction.
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APPEARANCES

APPEARANCES
On behal f of Sansung:
THEODORE W CHANDLER, ESQ
t ed. chandl er @aker botts. com
FERENC PAZNANDI , ESQ
f erenc. paznandi @aker botts. com
BAKER BOTTS, LLP
101 California Street, Suite 3200
San Francisco, California 94111-5802

415. 291. 6259

On behalf of Netlist, Inc.:
PH LI P WARRI CK, ESQ
pwarrick@rell.com
| RELL & MANELLA, LLP
1800 Avenue of the Stars, Suite 900
Los Angeles, California 90067-4276
310. 277. 1010

ALSO PRESENT:
DANA BACHMAN, Legal Vi deographer
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I NDE X
EXAM NATI ON CF: PAGE
STEVEN PRZYBYLSKI, PH.D.,
By Attorney Chandler ................. 280
By Attorney VWarrick .................. 447
By Attorney Chandler ................. 468
EXHI BI TS
NUVBER PAGE
(Exhibits 1107 through 1112 not
identified.)
Exhibit 1113 U. S. Patent Nunber 7,002,378 ....... 292
re: | PR2022-01428 and
| PR2022- 01428 (9 pages)
PREVI OQUSLY MARKED EXHI Bl TS REFERENCED: PAGE
Paper 1 427
Exhi bit 1012 484
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QUESTI ONS | NSTRUCTED NOT TO ANSVER:
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Friday, February 16, 2024; 6:59 a.m

THE VI DEOGRAPHER: Good nor ni ng.
We're now on the record. It's 6:59 a.m Pacific
Time on February 16th, 2024.

Thi s begins the video conferenced
deposition of Steven Przybyl ski, Volune 2, taken
in the maitter of Sansung El ectronics Co., Ltd.
versus Netlist Incorporated, filed before the

Patent Trial and Appeal Board; Case Nunbers

N N NN NN R B R R R R R R
g A W N P O © 0 N O O » W N

| PR2023- 00454, and | PR2023- 00455.

My nane is Dana Bachman. |'m
your vi deographer today. Qur court reporter is
Gail Verbano. W are both representing Esquire
Deposi ti on Sol uti ons.

WIIl everyone present please
identify thensel ves beginning with our w tness,
M. Przybyl ski.

THE WTNESS: Steven Przybyl ski .

THE VI DEOGRAPHER: Thank you.
Counsel, please.

ATTORNEY CHANDLER: Good nor ni ng.
Theodore Chandl er from Baker Botts on behal f of

the Petitioner Sansung El ectronics Co., Ltd.,
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and with nme is ny colleague, Dr. Ferenc
Pazmandi .

ATTORNEY WARRICK:  Phillip
Warrick with Irell & Manella on behal f of patent
owner Netlist, Inc.

THE VI DEOGRAPHER: Thank you.

Madam Court Reporter, would you

pl ease re-swear our wtness.

VHEREUPON,

STEVEN PRZYBYLSKI, PH. D.,
being first duly resworn or reaffirnmed to testify
to the truth, the whole truth, and nothi ng but
the truth, was exam ned and testified further as

foll ows:

EXAM NATI ON ( Cont ' d)
BY ATTORNEY CHANDLER:

Q Dr. Przybyl ski, do you have any
clarifications or corrections to your previous
testinmony so far?

A | would |ike to add sonething to
our discussion at the end of yesterday with
regard to the chapter -- the overview chapter in

the Jacob textbook where we were | ooking at the
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tabl es that conpared direct Ranbus and DDR SDRAM
on page 23 of Exhibit 1070, if | may.

Q Ckay.

A. At the tinme yesterday | was
skeptical of sone of the nunbers in that
conpari son table, and I was incredul ous, in
particul ar, about the 117-pin count per channel
for the direct Ranmbus in Table OV.3.

It didn't |ook right, so |
checked sone of the other references in the
record here. And, in particular, the article
Exhi bit 2001, by R chard Crisp shows the -- what
the interface | ooks |ike on the nenory
controll er and says that the proper nunber there
is, | think, 65 or so -- I"'msorry -- 76 or
sonething. In the low 70s. W can pull that up
if you would like. [It's up to you.

And so that nunber is wong in
this table. There's no explanation as to how
the authors got to 117.

The operating frequency is al so
at 600 negahertz, whereas the data sheets show
it going up to 800 negahert z.

So this -- this conparison is

not -- at |east there's questions about it. And
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| think I woul d beseech the board to be careful
Wi th regard to using Jacob's work in conparisons
of the DDR JEDEC -- DRR SDRAM and JEDEC
standardi zed nmenory subsystens and the direct
Ranmbus. There's significant questions there
between the -- what -- the analysis that he
does. That's all.

Q Do you agree that DDR SDRAM at a
gi ven operating frequency, could have a peak
bandwi dth greater than the peak bandw dth for
Ranbus nenory?

A | think that in this table, the
peak bandw dth of the direct Ranmbus is |isted
based on a 600 negahertz operating frequency.
And if the data sheets are to be believed, then
t he peak operating frequency is 800, not 600.

So that, in this case, the peak bandw dth of a
singl e channel of Ranbus -- direct Ranbus DRAM
woul d be greater than that -- what's shown as
t he peak bandw dt h.

O the peak bandw dth woul d at
| east be conparable, | think, probably -- 6 to
8 --

Yeah, it would be the sanme in the

two. But then if you nornmalize it on a per-pin
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basis for the controller, the peak bandw dth for
the direct Ranbus appl es-to-appl es conpari son
woul d be another 50 percent higher than this.

So under that analysis, the peak
bandw dt h of direct Ranbus woul d be
substantially greater than that of a direct
SDRAM nenory subsystem

Q The operating frequency of DDR
has continued to increase, right, such that it's
much faster than 200 negahertz today?

A. Wel |, the operating frequency of
DDR hasn't gone up. There are subsequent
generations of SDRAMs that operate at higher
frequency, but | don't know if JEDEC has changed
the specification of DDR SDRAM as cited in this
table to above the 200 negahertz operating
frequency listed here.

Q But the way JEDEC works is that
by the 2004 to 2005 tine frane, the DDR2
speci fication had been published and finalized,
and it provided for speeds that were nuch faster
than the prior generation of the specification
DDR -- sonetinmes referred to as DDR1; and
furthernore, the 2004-2005 tine frame, JEDEC was

al ready thinking about and working on the next
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generation of the standard DDR3, which woul d
have even faster speeds than DDR2, and even
faster or greater bandwi dth; right?

Isn't that the way JEDEC was
wor ki ng and continues to work today?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE W TNESS: Yes, JEDEC ains for
about a factor of two performance increase per
generation of standard, and then going up from
t here.

But no one stands still; right?
The direct Ranbus, as conpared in this table
Is -- had foll owons, as we know wth the XDR
and ot her hi gh-performance nenory sub systens.
Utimately, the JEDEC way of doing things, from
a busi ness perspective and a i ndustry/community
perspective, won out, and we all now use JEDEC
st andardi zed nenories for essentially
ever yt hi ng.

And -- but ny point is that this
particul ar table and the other anal yses we've
seen fromthese authors does not appear to
appropriately capture the conparison as of -- as

it's portrayed in this table.
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BY ATTORNEY CHANDLER:
Q But ny point is that, by

2004- 2005, there was a recognition in the
I ndustry that Ranmbus was not going to be sone
revol uti onary new technol ogy that coul d | eapfrog
t he JEDEC DDR approach that, by 2004-2005, the
witing was on the wall that the JEDEC DDR
approach had won out and woul d continue to win
out because it was at | east conparable in
performance to the Ranbus approach and it had
all the advantages of cost and w despread
adoption. Isn't that fair?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: But | would say,
having lived through that period as a consultant
followng the industry very closely, it was the
| atter set of characteristics, the business side
of things, that were ultimately the reason why
we' re not using Ranbus DRAMs today for anything
of note, and that the DRAM manufacturers and
princi pal system vendors, you know, decided to
adopt and use the SDRAMs as bei ng adequate for
the different applications even though, as shown

by this table, that the direct or -- at | east
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the revision of this table that was nore
accurate -- but the direct RDRAM still had
superior performance over the DDR during the
time frame when that -- there was uncertainty
about which way the industry was going to go.
But you're absolutely correct
that the industry did select the JEDEC approach
and reject the Ranbus approach.
BY ATTORNEY CHANDLER:

Q And that was known by the
2004- 2005 tinme frane?

A Yeah. It was clear earlier than
that even that it was not going to becone the
mai nstream nenory type for PCs and servers, at
| east .

Q Coul d you turn back to your
expert decl arations marked as Exhibit 2024. And
the chat has been cleared out. |'m hoping you
still have everything on your screen, but if you
need anything fromthe chat, let nme know, and I
can drop it inif that's nore efficient.

A So | wal ked away from ny conputer
| ast night and have returned to it, so all of
the PDFs that | opened are still open.

Q Good. We'll pick up where we
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left off.
So open -- turn to paragraph 88
of your first expert declaration, paragraph 91
of your second expert declaration, and those
par agr aphs begin with the words:
"Therefore, at |east sone of
the tinme, there is no discernible
transition in the voltage on the DQS

signal at the start of the

preanble."
Do you see that?
A | do.
Q So in your opinion, for at |east

sone of the time there's no discernible
transition in the voltage on the DQS signal at
the start of the preanble; correct?

A Yes. The start of the preanble
I's not discernible by the receiver of the DQS
and the DQ signals, and so it's not a reliable
I ndi cator of anything. |It's just shown in the
standard to specify the mninmum | ength of the
preanble that's a requirenent to ensure that the
rising edge is captured -- is useable properly
by the receiver.

Q There's a little anbiguity in ny
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mnd as to what you're saying in the sentence
where you say there's "no discernible transition
at the start of the preanble.”

The word "start" could be
referred to the very first nonent in tinme where
the signal drops low, or the word "start" could
be referring to the first tine period of the
preanbl e where the signal is low for a certain
anount of tine.

What did you nean?

A. | f we |ook at the JEDEC standard,
for reads and wites it specifies either a
mnimum |l ength or a bounds -- a mninmum |l ength
of a preanble on outbound DQS fromthe DRAM s
perspective or a requirenent for an inbound DQS.
And by "start of the preanble,” | was referring
to the standard specified mninmumtine.

So, for exanple, on inbound DQS
signals to the SDRAM the formal start of the
preanble is somewhere between .9 and 1.1 cl ock
cycles ahead of the first transition on DQS. So
that would be what | refer to as the start of
the preanble, regardl ess of whether there's an
actual voltage transition there.

Q |"'mstill alittle unclear as to
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what you're saying. And maybe it would help for
us to both I ook at a picture together.

So could you turn to the DDR2
standard, Exhibit 1064, and go to page 26, as an
exanple, and |l et nme know you're there.

A 1064, page what again, please?
Sorry.

Q 26.
26, thank you.

>

So this is the data outbound read
timng, and so it specifies the DRAM s behavi or
on a read as a result of executing a read
conmand.

Q On page 26 of Exhibit 1064 in
Figure 23 there's a preanble to the DQS strobe
signal; correct?

A Yes. |t does specify that the
DRAM wi | | guarantee that DQS is | ow for between
.9 and 1.1 cycles ahead of the first rising edge
of DCS.

Q And the recipient of the preanble
of the DQS strobe signal is able to discern that
what it is receiving is, in fact, the preanble;
correct?

A. No. That's not how it works.
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Because the DQS could be lowto
start with, before the first tinme period shown
here, there is nothing on that signal trace in
terns of a voltage change that would indicate to
the receiver that it is, in fact, in a preanble.

It's -- go ahead.

Q To be clear, so you're not
relying solely on the lack of a discernible
transition fromwhen the line is drawn in the
m ddl e to where the line drops low, you're
sayi ng that even when the line for the DQS
strobe signal is low for up to a full clock
cycle, that that is not discernible as a
preanble either; is that fair?

A Yes. The purpose of the preanble
Is to make sure that there is no fal se
transitions on DQS in advance of the first real
transition, and it's only the transitions that
signify the beginning of -- in the case of a
read transaction, the beginning of the first bit
period on the DQs.

It does -- if you don't have a
transition, there's nothing to detect in this
sense. There -- if -- if the voltage on the DS

has been | ow for 15 clock cycles, it's not the
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preanbl e of anything in particular, but the
receiver and the nenory controller can't use the
fact that it's lowto do anything. [It's just
make the -- the specification is saying that it
has to be low for a clock cycle plus or m nus
ahead of the first transition in order to neke
sure that the first transition is clean.

Q So in your opinion, a person of
ordinary skill in the art would not be trying to
detect the preanble itself? |Is that sort of the
basis for your opinion in your declaration,
starting on paragraph 88 of the '417 IPR and
paragraph 91 of the '215 | PR?

ATTORNEY WARRI CK:  (nj ecti on;
form

THE W TNESS: Mich stronger than
that. It's not that he wouldn't try to; it's
that he can't. There's nothing to grab onto to
say "I'"'min the preanble now. "

Because this -- the signal is
unchanged, for exanple, for a |ong period of
time in advance of this actual transaction on
the DQ and DQS signals, and you're not in the
preanble for many, many cycles. The preanble is

defined as that |ast cycle in advance.
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But you can't -- as the receiver,
you can't do anything as a result of being in,
guote, the preanble, unquote. The period of
time when the receiver -- when the transmtter,
the DRAMin this case, is actively driving it
| ow as opposed to it just happening to be | ow.
So that the -- the transition on DQS, which is
the actual point that we're interested in, that
that's clean and di scerni bl e.

(Wher eupon, Exhibit Nunber 1113 in both

| PRs was marked for identification and

Is attached hereto.)

BY ATTORNEY CHANDLER:

Q |'d like to mark a new exhibit,
which will be 1113 in both IPRs. It's the sane
docunent, the only difference being the stanp in
the bottomright with the case nunber.

| ' ve dropped the exhibit into the
chat. Please go ahead and open up Exhibit 1113

and | et nme know when you have it in front of

you.
A | "' m | ooking at patent 7,002,378
to Srikanth.
Q Yes. Exhibit 1113 is U S. Patent

Nunber 7,002,378 to Srikanth at Intel, filed on
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Decenber 29th, 2000; correct?

A The priority is -- yes. Item 22
on the front page says filed Decenber 29th,
2000.

Q And then just below that it says
that it was published on the 4th of July 2022;
correct?

A. Yes. Item 65 says, "Prior

publication date, U S.," et cetera, "July 4th,
2002. "

Q And as shown in the title of this
patent, marked as Exhibit 1113, as well as the
abstract, this patent teaches a techni que for

detecting a valid data strobe; correct?

A That is the title of this patent,
yes.

Q And then turn to Colum 1 of the
patent marked as Exhibit 1113.

A. Yes, |'"'mat Colum 1.

Q The first sentence of this patent

mar ked as Exhibit 1113, Colum 1, line 5 teaches
continuously nonitoring a data strobe signal and
detecting when it indicates valid data is
avai |l abl e; correct?

ATTORNEY WARRI CK:  (Cbj ecti on;
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form

(Wtness reviews docunent.)
THE WTNESS: You're talking

about the field?

BY ATTORNEY CHANDLER:

right?

t her e.

Q Yes.

A Colum 1, lines 4 through 10;

Q Yes.

A. | don't see the word "avail abl e"

"The present invention
relates to a valid data strobe
detection technique and to -- nore
particularly to a techni que for
conti nuously nonitoring the data
strobe signal froma
doubl e-dat a-rate synchronous DRAM
for exanple, for validating the
strobe signal for subsequent use."

That's what it says.

Q Turn to Colum 3 of the patent

mar ked as Exhibit 1113 and go to the start

paragraph starting around line 47. Let ne know

when you' re there.
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A Line 47 starting, "A typical
strobe waveform™

Q And you may want to just briefly
| ook at Figure 2, and let nme know when you're
ready.

A So | | ooked at Figure 2.

Q So in Columm 3 starting around

line 47 of Exhibit 1113, there's a discussion of
Figure 2 and a read preanble; correct?

A Yes. It says a "mninmumread
preanbl e period woul d be equal to nine
nanoseconds."” That's in the mddle of that
par agr aph, yes.

Q Exhibit 1113 teaches that the
read preanble nay be set equal to 0.9 to 1.1
cl ock periods, and that read preanble period may
be used in accordance wth the JEDEC
specifications for validating the read preanbl e;
correct?

A Yeah, | think we would have to be
very careful of what he neans by "validating"

the preanble,” but those are the words there.
Q And then in the next paragraph of
Colum 3 of Exhibit 1113, towards the end of the

par agraph at the bottom of the colum, the

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com
Samsung Ex. 1095, p. 295
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00455



© 00 N o o A W DN PP

N DD D N NDMNDN P P P PP PP PP
ag b W N BB O © 0 N OO O M W N B O

STEVEN PRZYBYLSKI, PH.D. Vol. Il
Samsung v Netlist

February 16, 2024

296

inventors at Intel teach that when the DQS
strobe signal is low for a certain anount of
time, "then a valid read preanble is presuned to
have been detected"; correct?

ATTORNEY WARRI CK:  (Cbj ecti on;

form

THE WTNESS: Those are the words
in Colum 3. Again, the -- this solution wll
detect a valid preanble well in advance of the

actual preanble nost of the tine.

So the valid preanble, in the
author's own words, is between .9 and 1.1 clock
cycles in advance of the first rising edge. And
we recogni ze that the start of the period of
time when the voltage on the DQS signal is | ow
can be way in advance of the start of the valid
preanble, to use this author's words.

So the statenent that a valid
read preanble is presuned when a |low voltage is
detected is inaccurate because, by this
term nol ogy, they are presumng to detect a
valid preanble well in advance of the actual
pr eanbl e.

So there is trenmendous tension

here between what the author is saying and --
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and the words he's using about detecting a valid
preanble and the reality of the circuitry in a
real system The transition -- the transition
froma mdpoint to a | ow can happen at any tine
i n advance of 1.1 cycles ahead of the first
rising transition of DQS.

So | think that a POSI TA readi ng
t hi s paragraph woul d understand that this author
Is detecting a valid read preanble well in
advance of the actual preanble, as specified in
t he JEDEC st andard.
BY ATTORNEY CHANDLER:

Q In the JEDEC standard, as we
di scussed yesterday, the preanble is required to
start between 1.1 and 0.9 clock cycles before
the valid data signal?

A That's correct. And, in fact,
the -- the -- what is neant by the valid
preanble that is between .9 and 1.1 cycles is
that the DRAMis driving that signal |ow during
that period. |It's not saying anything about any
transition at the start of that period or that
the DQS signal has not been at a | ow val ue for
an eternity in advance of that.

Q Both the JEDEC standard that we
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| ooked at before, marked as Exhibit 1064, as
well this patent, marked as Exhibit 1113,
specify that the preanble nust start no earlier
than 1.1 clock cycles in advance; correct?

A. And you have to understand what
that nmeans. Per the JEDEC standard, which
defi nes the behavior of the DRAM the standard
says that the DRAM has to drive the DQS | ow no
later than .9 cycles ahead of the first DQS
rising transition.

It's not saying anything about
what is on the DS signal before that. And |
think Dr. Wl fe confirnmed that that m dpoint
I ndicator on the timng diagramthat we | ooked
at previously fromthe JEDEC standard does
not -- only says that it's -- the value of --
that the DRAMis not driving the DQ in advance
of the start of the preanble.

The drivers in the DRAMare in a
tri-state node, not driving high or low. \Wich
nmeans the voltage -- the actual voltage on the
DQS signal is -- | don't care as far as the
DRAMs are concerned; it's not part of their
specification. It could be driven by sone other

device in ternms of a wite transaction or sone
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ot her DRAMs that sharing the DS I|i ne.

The standard doesn't -- is only
saying what the DRAMwi || do during the
preanbl e, not what happens before the preanble.
And, in fact, this '378 patent is not accurate
with regard to the | anguage of the bottom of
Col um 3, because this author is detecting a
valid read preanble potentially well in advance
of the actual preanble, as determ ned by the
behavi or of the DRAM

Q But you think the folks at Intel
are just wong when they wote the patent narked
as Exhibit 1113 and that their invention
woul dn" t wor k?

A Vell, | have not read the entire
patent or |looked at it in any detail. | don't
know exactly what they are claimng to have been
their invention. But | do know that the
| anguage at the bottom of Colum 3, which we've
| ooked at together, is internally inconsistent
wi th the | anguage higher up in Colum 3 and nore
specifically is at odds with the JEDEC st andard.

Q Coul d you turn back to the JEDEC
standard marked as Exhibit 1064, page 26, the

Figure 23 that we were | ooking at previously,
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and | et nme know when you're there.

A | have that back up in front of

Q Did you say that, previously in
your answer a noment or two ago, that your
under st andi ng of the DQS strobe signal is that
before the start of the preanble shown in
Figure 23, when the line in the figure for DQS
Isinthe mddle, it's not lowand it's not
high -- did you say that at that point in tine
the DQS strobe signal would be tri-stated? O |
bel i eve the term nol ogy used sonetines is that
the signal would be in a high inpedance state?
|s that correct?

A You have to be nore precise in
your | anguage.

The drivers are in a tri-state or
hi gh i npedance node. The voltage on the signal
Is indetermnate, is unknowable fromthe
perspective of the SDRAM because that's what
t his docunent is about.

Thi s docunent says how t he DRAM
wi Il behave. Figure 23 is saying that prior to
the start of the preanp period -- preanble
period, sorry -- the drivers on the DRAM t hat
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are driving the DQS signal are in a high

I npedance state, or tri-state state if you
prefer; and that the DRAMis not driving the DQS
line to any particular voltage; and that the
volt -- the actual voltage on that signal -- and
there is one -- is not determ ned by this DRAM
but is determ ned by sonething el se or sonething
el se that happened in the past and that is
l'ingering on that |ine, because nothing has
changed the voltage on that |ine.

Q But just so | understand, the --
according to the JEDEC standard marked as
Exhibit 1064, as illustrated on page 26, before
the start of the DQS preanble, the DQS line w |
not be driven by the DRAM because the DRAM wi | |
be in a high inpedance state.

|s that correct so far?

A. So far so good.

Q And then according to the JEDEC
standard, no earlier than 1.1 clock cycles
before the data the DQS strobe |ine nust go | ow
as part of the preanble?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE W TNESS: It would be no
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|ater than .9. So the -- the DS is -- I'm
sorry. Let ne start again.
BY ATTORNEY CHANDLER:

Q It's -- between 1.1 and 0.9 cl ock
cycles before the data the DQS strobe signal
must go | ow?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: Let ne say that a
little nore precisely.

What the JEDEC standard says is
that the SDRAMis required to drive the DQS
signal low, actively drive it to a |ow voltage,
sonetinme between .9 and 1.1 cycles ahead of the
first rising edge of DQS. That's all it says.
BY ATTORNEY CHANDLER:

Q But it says a little bit nore
than that, because not only do you have to drive
it lowstarting 1.1 to 0.9 clock cycles ahead of
the data, you have to keep it low for that tine
period; right?

A You have to actively drive it |ow
for that period of tine, starting between --
between 1.1 and .9 cycles ahead of the rising

edge of DQS. So it can't drive it low nore than
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1.1 cycles in advance, and it has to be driving
it lowat .9 cycles ahead of the rising DS
signal. The first --

(Si mul t aneous cross-talk.)

Q If we turn back to the Intel
patent marked as Exhibit 1113, in Colum 3
between lines 47 and 67, those inventors are
assum ng the sanme setup; correct? That the read
preanble will be equal to a period of 0.9 to 1.1

cl ock cycles, as stated in the JEDEC standards;

correct?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: Again, | haven't
read this whole patent. |I'mreally not

confortable interpreting what the m ndset of the
i nventors are or what their actual invention is.
| do know t hat whoever wote
t hese paragraphs is not being precise about how
systens actually work and that the portion at
the very bottomof Colum 3 that we di scussed
previously, where it says that a valid read
preanble is presuned to have been detected -- |
think the word "presuned" here is carrying a | ot

of wei ght, because these inventors are presum ng
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to have detected a valid preanble when they are
not actually in the preanble of an upcom ng
transacti on.

So the -- we have to be very
careful about reading the '378 patent in its
entirety to understand what exactly they're
i nventing here and how it relates to the JEDEC
standard and how it would actually work in a
system

You' ve only asked ne to read, you
know, 20 lines in the mddle of a patent. |
know that these 20 lines are internally
I nconsi stent and i nconsistent wwth the JEDEC
standard; and that the word "presuned" to have
been detected is very troubling, because you can
presune to detect a preanble when you' re not
actually in a preanble.

BY ATTORNEY CHANDLER:

Q | think you said at one point in
your |ast answer that the inventors of
Exhibit 1113 were detecting sonething before the
pr eanbl e.

But to be clear, the bottom of
Colum 3, the inventors of Exhibit 1113 are
tal ki ng about detecting the read preanble
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itself, the read preanble that both they and the
JEDEC standard say wll be equal to 0.9 to 1.1
cl ock cycles; correct?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: Again, | haven't
read this docunent. | don't know the invention.
| do know that the paragraph that you're asking
me to read in isolation does not say that.

What they say is that they're
presum ng that they're in a read preanble when
they're not actually in a read preanble.

BY ATTORNEY CHANDLER:

Q Let nme sunmarize what | think I'm
hearing fromyou and what | think I'mreading in
Exhibit 1113, just to nake sure that we're
cl ear.

So your opinion was and sounds
like still is, that you don't think a preanble
for a DQS strobe signal can be detected; whereas
the inventors of Exhibit 1113, bottom of
Colum 3, lines 66 to 67, state that they have a
techni que where a valid read preanble is
presuned to have been detected. |Is that fair?

ATTORNEY WARRI CK:  (Cbj ecti on;
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form

THE W TNESS: Again, | would need
to read the entire docunent to see what actions
they take as a result of presumng that they're
in a preanble even when they're not in a
preanbl e. Because that's clear fromthe JEDEC
standard and the basic physics of digital
systens, that they will be detecting that they
are in a preanble based on the voltage on the
DQS signal being | ow for an extended period of
time, and they are presumng that they're in a
preanbl e and they're doing sone action as a
result.

But they're not actually in a
preanble. It's not a reliable -- the point in
time when they're detecting a presuned preanble
is well in advance, nost of the tine, of a
actual preanbl e; because, again, the JEDEC
standard specifies the world fromthe SDRAM s
perspective, not fromthe nmenory controller's
per specti ve.

BY ATTORNEY CHANDLER:
Q But as | listen to your answer,
It sounds to ne |like you are presum ng that

they're not in a preanble; whereas, when | read
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Exhibit 1113, Columm 3, lines 47 to 67, they're
saying they are in a preanble, and this preanble
exists fromO0.9 to 1.1 clock cycles before the
data, and that they have a technique to sanple
the strobe signal repeatedly in that tine frame,
and that if they sanple it enough tines and it's
| ow enough tines in a row, then they have a
reasonabl e | evel of confidence or presunption
that this is the true, valid read preanble and
not a fl uke.

Isn't that what they're saying
her e?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: | think you are
reading a great deal into there that's not
actually in those words.

They're saying that they're
sanpling the DQS -- and, again, | need to
reiterate that |1've not read this docunent in
its entirety, | haven't |looked at -- | don't
know what they're doing as a result of being in
a presuned read preanbl e.

But it's clear fromthe JEDEC

standard, fromthe DRAM s perspective and the
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nature of the DQS |line and howit's shared
anongst reads and wites in nultiple DRAMs, that
their presunption of being in a preanble is not
the sane as being in a preanble; that the actual
start of the preanble is not reliably

det ect abl e.

BY ATTORNEY CHANDLER:

Q But | et nme back up there, because
you seemto be putting a |lot of the weight on
the word "presunption.”

You're saying their presunption
of being in a preanble is not the sane as being
in a preanbl e; whereas, when | read
Exhi bit 1113, their invention, what | take away
fromit is they have a techni que which,
according to them wll reliably detect the
true, valid read preanble; even if no one is
telling themdirectly that this is the true read
preanble, they have a way to figure it out.

Isn't that what they are saying?

Now, you're pushing back and
saying, well, you know, | don't believe that
this technique would actually figure out the
true preanble. Maybe it's wong, but what

they're teaching is, their technique allows them
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to detect the actual read preanble. R ght?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: No, that's not what
t hese paragraphs in Colum 3 say. And perhaps
it's clarified el sewhere within the
specification. | don't know. | haven't read
t he specification.

But if you are presum ng that
you're in a preanble and you're going to
continue to presune you're in a preanble for 27
cycles, while the signal is |low and then at sone
point -- don't interrupt nme, please -- it's --
the voltage on the DQS signal is low for 6 or 7
sanples in a row, they're going to presune
they're in a preanble. It's going continue to
be | ow for another 20 cycles. They are going to
continue to presune they are in a read preanble.

At sone point, they're right in
that they are in a read preanble and, | o and
behold, a rising transition on DQS happens
that's used to capture the data.

But there -- it -- the underlying
guestion that we haven't answered -- because |

haven't read the entire docunent -- is what do
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they do as the result of being presunptively in
a preanble even when they're not in an actual

pr eanbl e?

BY ATTORNEY CHANDLER:

Q But you keep assum ng that this
may not be a preanble, and you're changing the
assunptions. Because you just said, well, what
If it's 20 cycles where it's low, but the JEDEC
standard precludes it being from 20 cycles. The
JEDEC standard says it can only be low for up to
1.1 clock cycles.

A No --

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: That's not what the
JEDEC st andard says.

You have to understand the four
corners of the JEDEC standard, which is, the
DRAMis not allowed to drive the DQS signal
nore -- low nore than 1.1 cycle ahead of the
rising edge of DQS that it will generate, and it
has to drive the DQS signal low no less than .9
cycl es ahead of that transition.

The standard says not hi ng about

the voltage on the DQS signal in advance of that

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com
Samsung Ex. 1095, p. 310
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00455



© 00 N o o A W DN PP

N DD D N NDMNDN P P P PP PP PP
ag b W N BB O © 0 N OO O b W N B O

STEVEN PRZYBYLSKI, PH.D. Vol. Il
Samsung v Netlist

February 16, 2024

311

begi nning of driving the signal by the SDRAM
BY ATTORNEY CHANDLER:

Q So --

A "' mnot finished yet.

The voltage on the DQS signal is
dependent on what's happened before -- a read
transaction, a wite transaction by this DRAM or
sone other DRAM And the standard only says
what happens as a result of the DRAM s actions
one cycle -- approximtely one cycl e ahead of
when the DRAMis starting to drive data.

Q The DQS strobe signal is driven
by the DRAM right?

A. Sone of the tine, but not all of
the tinmes.
Q But the JEDEC standard tells us

when t he DRAM can and cannot drive the DQ strobe
signal; right?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: And, in particular,
as we've reiterated nunerous tines here already,
prior to 1.1 cycles ahead of the rising
transition of DQS, the DRAMis explicitly
specified not to drive the DS signal; that the
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vol tage on the DQS signal is dependent not on
t he behavior of this DRAM but is dependent on
what happened before, by sonething el se.
BY ATTORNEY CHANDLER:

Q And the "sonmething else" is also
governed by the JEDEC standard; right?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: No. It's --

It's -- it --

In general, yes, in the sense
that the only things in a real systemthat are
driving the DQS systemis either a nmenory
controller or a DRAM

The behavi or of the nenory
controller is indirectly specified in that --

t he behavior of the DQS as its arrived at the
DRAMin a wite transaction, is specified by the
standard; but you could have crazy systens where
there's other stuff going on on those |ines
that's not related to the nenory system It's
pl ausi bl e, given the standard.

The standard only cares about how
you stinmul ate the DRAM and what it's going to do

as a result. The systemdesigner is free to do
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anyt hi ng el se.
BY ATTORNEY CHANDLER:

Q That's not entirely fair, because
every DRAM needs to conply wth the JEDEC
standard. The JEDEC standard says, when your
turn is up, you need to tri-state and stop
driving the DQS strobe signal, |et soneone el se
take a turn; right?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: O vyou coul d have
anot her turn next yourself.

The -- that Figure 23 of the
JEDEC DDR2 standard that we were | ooking at
before -- which exhibit was that? 1064.

So what it says is that at the
end of the burst read transaction, that the DRAM
has to tri-state its drivers at the end, and it
specifies a tinme after the last falling edge of
DQS, at which point it has to stop driving the
signal .

The voltage on the line will not
change until sonething else drives it again. So
it wll stay low indefinitely, because it's | ow

just before the tri-state period, and
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it's -- you know, the signals have capacitance,

they have inertia as far as the voltage is

concer ned.

So this DRAMis driving the DQS
signal low during the last bit period. It's
saying, |I'mnot driving it anynore. The voltage

Is going to stay low until sonething el se,
per haps this DRAM again, in another read
transaction, drives it to a different state
agai n.

BY ATTORNEY CHANDLER:

Q The controller --
A Not necessarily the controller.
Q No, | was starting a new
sent ence.
The nmenory controller -- the

nmenory controller tells each rank of DRAM when
to performa read conmand and, therefore, when
to drive the DQS strobe signal; correct?

ATTORNEY WARRI CK:  (nj ecti on;
form

THE WTNESS: Yes, essentially.
BY ATTORNEY CHANDLER:

Q So the nenory controller has a

hand in what's happeni ng on the DQS strobe
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signal; correct?

A And, in fact, nost nenory
control l ers know when to expect a nenory
transaction incomng froma DRAM and don't
enpl oy any techni que such as described within
the '378 patent. They don't need to detect the
preanbl e, per se, because they know when it's
com ng. They know when approximately -- when
the first rising edge is going to be.

Q But to be clear, the JEDEC
standard required a preanble. That's an
I nportant part of the standard; right?

A. Yes, it does.

ATTORNEY WARRI CK:  (bjection to
form

Sorry, Dr. Przybylski, just nake
sure to give ne a chance to interject if
necessary.

THE WTNESS: M apologies. |'m
getting too wapped up in this.

ATTORNEY CHANDLER: My apol ogi es
as wel | .

ATTORNEY WARRICK:  It's exciting
subj ect matter.

THE WTNESS: Well, it's --
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there's subtly here that's inportant for this
situation, because the -- Dr. WIlfe said sone
things in his declaration and repeated in the
petition that are not accurate and that your --
vis-a-vis the behavior of the DQS signal and the
DRAMs at issue here. And it's inportant that
the Board understand what's really being
specified by the standard and how t he systens
really work.

Go ahead.
BY ATTORNEY CHANDLER:

Q It's also inportant for the Board
to understand what a person of ordinary skill in
the art at the tinme would have understood. And
cont enpor aneous patents, such as Exhibit 1113,
are reasonabl e evidence of what was under st ood
at the tinme; correct?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: Yes. And you have
to nmake sure your understandi ng of these
references are consistent with reality.

And so when the authors of the
'378 say, "W presune we're in a read preanble,”

Is not the sane as saying, "W know we're in a
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preanble.”
BY ATTORNEY CHANDLER:
Q Again, | think you' re draw ng a

di stinction between presuming to be in a
preanbl e and knowing to be in a preanble, when
it sounds |like they're just shades of gray,
which is, you' re assum ng that know ng that
you're in a preanble is 100 percent certainty;
whereas, the inventors of Exhibit 1113 have cone
up with the technique -- they used the word
“presuned,” but they're using the word
"presuned” to indicate a sufficiently reliable
nmet hod where it may not be 100 percent certainty
but it's sonme very close |level of certainty that
they're able to acconplish detecting, with a
reasonabl e anount of certainty, the read
pr eanbl e.

s that fair?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE W TNESS:  Apol ogi es.

No, that's not fair, because we
haven't reviewed the entire patent. W don't
know what they're doing as a result of this

presunption. |In fact, the probability that
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their initial presunptive detection is an actual
preanble is extrenely | ow. Because of the

el ectrical behavior of the DQS |line, as we've
descri bed together over the |ast ten m nutes or
so, the DQS signal wll stay |ow after the end
of one transaction.

So if you're a nenory controller
and you' ve just received a read transaction, the
DQS signal is low, the next read transaction,
for exanple, mght be 20 clock cycles later, the
technique of the '379 as it's articulated in the
bottom of Colum 3 -- and, again, | haven't read
the entire thing -- it wll immediately start
regi stering a presuned preanble, imediately
after the end of the last read transaction and
wi Il continue to presune to be in a read
transacti on throughout that 20-cycle period
until the actual rising edge of the next read
transaction fromthis -- the sane DRAM for a
di fferent DRAM

So the probability that the
presunption of being in a read preanble is
actually in a read preanble is very | ow,
dependi ng on the actual utilization of the

nmenory bus.
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BY ATTORNEY CHANDLER:

Q | think we discussed earlier that
I ntel was one of the conpanies that nmade nenory
controllers; right?

A. Yes.

Q They nmade a | ot of nenory
controllers in the early 2000s; right?

A. Very successful ly, yes.

Q And it's the nenory controller
for a read conmand that needs to detect the
preanbl e of the DQS strobe signal -- in other
words, it's Intel product that needs to detect
when there's a read command that has a DQS
preanbl e; correct?

A. No.

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: No. That's not --
that is, in fact, not howit works.

VWhat the nenory controller has to
do is detect the rising edge of DQS at the end
of the preanble and use that to capture the
dat a.

The purpose of the preanble is to
ensure that the rising edge of DQS that
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signifies the first piece of data is clean and
valid. That's the only purpose of the preanble.
And that's why the preanble is
specified to be of different |engths, inbound
and out bound, because the start of the preanble
Is not significant. It's just saying that the
DRAM manuf acturers are necessarily going to
drive the DQS | ow for one cycle ahead of the
rising edge of DQS, in order to ensure that --
at the other end -- at the nenory controller,
the rising edge of DQS will be clean and useabl e
to capture the data.
BY ATTORNEY CHANDLER:

Q I ntel makes the nenory
controllers that receive the DQS strobe signal
on a read command; correct?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: Yes. Al nenory
controllers have to receive the DQS signal in
order to receive the rising and falling edges
that signify the transm ssion of data.
BY ATTORNEY CHANDLER:

Q In the patent by Intel, marked as
Exhibit 1113, in Colum 1, line 56 through 59,
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the inventors state there is a need for a
techni que which can identify a valid read
preanbl e; correct?

A Where are you readi ng agai n,
pl ease? Colum 1 what?

Q Line 56 through 59 or so.

The inventors at Intel, the
conpany that nakes the nmenory controller that
recei ved the read conmands and receives the DQS
strobe signal fromthe read command state in
Colum 1 starting around |line 56 of
Exhi bit 1113, "There is a need for a techni que
which can identify a valid read preanbl e";
correct?

A. Those are the words in that short
sni ppet of Columm 1. W don't know what t hat
need is. It may be a need specific to the
internals of their particular nenory controller.

What |'msaying is that the JEDEC
standard specifies the read preanble in terns of
the DRAM s behavior in order to nake sure that
the rising edge of DQS is cleanly discernible in
order to use it to capture the data. Certainly
there are many nenory controllers out there that

don't detect a preanble in order to do anything
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in particular; they just wait for the DQS and
they capture the data as a result.

So the authors of the '317 saying
there's a need to do that is at odds with -- |et
me start that sentence again.

The fact that the authors of the
'378 are saying that they have a need specific
to their design to detect the start of a
preanble is not the sane as saying that all
menory controllers need to detect the start of a
preanble. |In fact, that's not the case.

Q | understand your opinion that
you believe it's not possible to discern the
preanbl e of the DQS strobe signal; but these
inventors at Intel, in Exhibit 1113, state that
there's a need to identify a valid read
preanbl e, and they purport to disclose a
technique for doing that. So there's alittle
di sagreenent between you and your opinion and
what's being disclosed in Exhibit 1113.

A | think --

ATTORNEY WARRI CK:  (bjection to
form
BY ATTORNEY CHANDLER:

Q s that fair?
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A. No, | don't think that's fair,
because the way that these DQS signals operate
in asignal -- in a systemis not a matter of
opinion; it's a matter of fact. And the fact --
and that the authors of this patent have said
they have a need to do sonething doesn't alter
t hose facts.

And the fact -- and then later in
Colum 3 where they say, well, we can detect
that the signal is low and we're going to
presune that that is, in fact, a preanble and
per haps do sonething as a result of that
presunption is not inconsistent with the reality
of the DQS signal and the JEDEC standards, which
says that the DQS is continuously | ow between
transactions nost of the tinme except for -- you
know, for extrenely low -- |ong periods of
i dl eness, the voltage on the DQS signal may
drift.

But in any reasonably busy nenory
system the DQS will be |Iow continuously between
menory transactions; and the technique that is
articulated at the bottom of Colum 3 of the
'378 patent wll continuously indicate a

presunption of a preanble in advance of the
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actual preanble.

The nmenory controller knows when
the actual preanble is approximately going to
show up; but they're doing this presunptive
preanble well in advance of that.

O at | east we believe so.

Again, | haven't read the whole thing. Maybe
they're qualifying it by when they expect the
preanble to show up in their nenory controller,
because they know what the read | atencies are
and they know what the -- what the general
structure of the nenory systemis.

So | think when you try and
rationalize their words with the reality of
nmenory systens, you understand that their
presunption of being in a preanble is different
and not the near 100 percent that you w sh, but
that it is an indication that we're between two
transactions and that there wll be another one

com ng soneti ne.

Q Everything you just said, that's
not anywhere in Exhibit 1113; right?
A That's -- what | just said is a

nat ural consequence of 1064 and 1113 taken

t oget her, because they relate to each other;
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right? The -- this is specifically about DDR
SDRAMs, which, | think, is what you were having
me |l ook at. 1064 is DDR2.

So, again, we have a little
di sconnect there, but the basic physics of DQS
signal s doesn't change.

The JEDEC standard and physics
says what goes on on the DQS signal at the
menory controller during the read transacti ons.
You have to read the '378 in |ight of that
reality, and that's what a POSI TA woul d be abl e
to do.

ATTORNEY WARRI CK:  Coul d |
suggest this nay be a good tine for a break?
We' ve been going well over an hour.

THE W TNESS: | agree.

ATTORNEY CHANDLER: Al nost. Let
me just -- follow up.

BY ATTORNEY CHANDLER:

Q Do you agree with the statenent
in Colum 1 of Exhibit 1113 starting at |ine 60
that the existing DDR SDRAM prot ocol does not
provi de a feedback to the nenory controller
I ndi cating when to | ook for the data strobe?

A So reading the entire paragraph
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that that one sentence is a part of, or at | east
the follow ng sentences, it goes on to say,
“rather the nmenory controller |aunches a read
command and t hen sonehow knows -- sonehow
identifies the arrival of the DQS signal."

In fact, the nmenory controller
knows, based on the prograns read | atency of the
DRAMs approxi mately when the DQS is going to be
arriving.

So it's clear that -- fromthe
perspective of the authors of the '378 patent
that their nenory controller is not using all of
the information at its disposal to know when to
expect data to return. Because as you' ve noted,
the nmenory controller knows all that stuff.

It's the -- it's in charge.

So for sone reason, they've --
the context of their invention and their nenory
controller is that the nenory controller is
going to presune to be in a preanble well in
advance of an actual preanble and then sonehow
be ready for a DQS signal arriving at sone
randomtine; but, in fact, it's not at a random
time and the nenory controller knows when it's

going to be com ng, approximtely.
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So, again, you have to read the
'378 as a POSITA would in the context of the
JEDEC standard and the reality of nenory
subsystens to understand what the authors of the
'378 are actually saying.

Q But is it correct that in a DDR

SDRAM system there's not sone separate signal
that tells the recipient, such as the nenory
controller in this situation, when to | ook for
t he data strobe?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: Yes, that's true;
there is no such signal. And you have to ask
why, is there no such signal?

|f there was a need -- a
pervasi ve need for such a signal, the JEDEC
committee would have put it in. But there isn't
one, because the nmenory controller knows when
the data is going to be com ng back, nodul us the
transm ssion del ays al ong the signal I|ines.

So the nenory controller knows
when it sent the read command. It knows what
the read |l atency of these DRAMs is. It knows

how -- in the DDR world, | ess so.
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But it -- it knows roughly the
time delay associated with communicating with
the DRAMs, and so it knows approxinmately when to
expect a DQS rising edge, signifying the return
of the data that it asked for.

Go ahead.

BY ATTORNEY CHANDLER:

Q You say the nenory controller
knows approxi mately when the strobe and then the
data should arrive.

But the whol e point of
Exhibit 1113 is that know ng approxi mately when
the strobe and when the data is going to arrive
Isn't good enough, because we're starting to get
at hi gher speeds; and at the bottom of Colum 1,
top of Columm 2 what the inventors are talking
about is that there's going to be uncertainty
due to flight tine and other routing of the
signals. And so you can't count on when the
strobe and the data is supposed to arrive; you
can't count on approximately when it's going to
arrive. They are proposing a techni que that
doesn't rely on any of that, but instead relies
on when the strobe itself has a preanbl e that

arrives. Isn't that correct?
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ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: No, that's not
correct. Because the -- let ne read.

(Wtness reviews docunent.)

The uncertainty that's tal ked
about and the variance that's tal ked about in
the foll owi ng paragraphs of the background of
the '378 patent -- which, again, | haven't read
inits entirety -- is on the order of a fraction
of a clock cycle. Because in the DDR SDRAM
generation, the operating frequencies were | ow
by today's conparisons, and so the flight tine
del ays are fractions of a cycle and not nultiple
cycl es.

In contrast, their technique for
presunptively detecting a preanbl e has nmany,
many cycl es of uncertainty between the
presunptive preanble and the actual preanble.

So, in fact, their technique wll
have sone value for them It is not universal.
If this mssing wwre was inportant, it would
have been included in this SDRAM standard and
al | subsequent SDRAM standards; but, in fact,

there are sufficient techniques, including the

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com
Samsung Ex. 1095, p. 329
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00455



© 00 N o o A W DN PP

N DD D N NDMNDN P P P PP P PP PR
ag b~ W N BB O © 0 N OO0 O M W N B O

STEVEN PRZYBYLSKI, PH.D. Vol. Il
Samsung v Netlist

February 16, 2024

330

menory controller know ng how many cycl es of

| atency it programmed the SDRAMs to have, so
that the -- for nost nenory controllers, there
IS no need to presunptively try and determ ne
whet her you're in a preanble or not.

BY ATTORNEY CHANDLER:

Q So, in your opinion, the
controller wll know, for the read conmand,
approxi mately when the strobe signal and the
data signal should arrive; correct?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: The nenory
controller will know in which cycle the data is
going to cone back. The actual phase
rel ati onship between the rising edge of the DQS
signal indicating the start of the first piece
of data on the DQ lines and the nmenory
controller's clock signal, that phase
relationship, wll vary frominstance to
I nstance, fromone nenory systemdesign to
anot her, fromone DRAMto another, from one rank
to another. But that's all a fraction of a
cycl e.

The menory controller can know,
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and does know in nost cases, which cycle the
data is going to cone back in, particularly in
t he DDR SDRAM r egi ne.

BY ATTORNEY CHANDLER:

Q So, in your opinion, a nenory
controller will know approximately when the
strobe and data signals will arrive within

approxi mately one clock cycle; and then
Exhi bit 1113 teaches that it's possible to
detect whether that strobe signal is a preanble
by repeatedly sanpling the signal to see if it's
low for a certain amount of tine. |Is that fair?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: No, that's not
fair. There are a couple of inaccuracies in
that | ong question.

The first was that the cycle in
which the data is com ng back is not
approxi mately known; it's precisely known. The
only uncertainty or variability, to use the
| anguage at the top of Columm 2 of the '378
patent -- which again | haven't read inits
entirety -- is only related to flight tine

del ays between the nenory controller and the
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DRAM and those in the DDR regine are a fraction
of a cycle.

So the nenory controller knows
whi ch cycle the data is going to be com ng back
in. Precisely when in that cycle is the
variability.

In contrast, the techni que of the
'378 patent is about presunptively detecting a
preanbl e way, way in advance of that.

For some reason that's known to
t hese inventors, they had a need for it.

Most -- every other nmenory controller that |'ve

| ooked at or had exposure to in detail doesn't

do this. There's no need -- presunptive need or
uni versal need to do this. |If there was, this
signal that they're referring to -- that they're

feeling a |l ack of would have been included by
JEDEC.

And Intel is a JEDEC nenber, by
the way. So if the nenory controller designers
at Intel said, hey, we need this signal that's
m ssing, Intel would have ensured that it was
part of the standard.

The standard is conpl ete and

adequate in its own right, as verified by
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Intel's votes on the matter.

And so you're inferring a great
detail about the fact that these guys are
enpl oyed by Intel. They have a particul ar need
for their particular nenory controller to do
sonet hi ng presunptively. |It's not universal.

BY ATTORNEY CHANDLER:

Q Do you agree that adding a pin to
a controller would increase costs, and that,
oftenti nes, conpanies |like Intel and
organi zations |ike JEDEC wll avoid adding a pin
in a signal if they have another way to get the
j ob done that doesn't require the additional pin
and addi tional signal?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: That's a generally
true statenent.

Wth regard to this situation,
the counter exanple is that the DQS signals were
added because they were required. They needed
to be added to make the systens work at high
frequency, relative to the previous generations
of DRAMs.

So the JEDEC committee, including
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Intel, knew that the standard that they created
wth the -- with the behavior of the DQS signal
as fromthe DRAM s perspective was sufficient to
facilitate accurate capturing of data. And
there was no need for this additional |ine
because they recogni zed that the nenory
controll ers knew when the data was com ng back,
and there was no need to presunptively, well in
advance of an actual preanble say, oh, we m ght
be in a preanble now, we mght be in a preanble
now, we mght be in a preanble -- for cycles and
cycles on end before the actual preanble.

What the authors of the '378 are
doing as a result of that presunption is not
cl ear, because | haven't read the whol e thing.
It may be trivial. It may be sonething uni que
to their particular nenory controller. But
regardless, it's this -- this presuned need is
specific to them and not a universal
characteristic of DDR SDRAM nenory systens.

And we really should take a break
at this point.
BY ATTORNEY CHANDLER:

Q Do you think a person of ordinary

skill in the art would have known about
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Exhibit 1113 -- is it fair to say it's in the
prior art?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: It is fair to say
it was published in advance of the 2004-2005
time frane that we are focusing on.

ATTORNEY CHANDLER: Ckay, let's
take a break.

THE VI DEOGRAPHER: O f the record
at 8:26 a.m Pacific Tine.

(Recess taken from8:26 a.m to

8:37 a.m)

THE VI DEOGRAPHER: On the record
at 8:37 a.m Pacific Tine.
BY ATTORNEY CHANDLER:

Q Pl ease pull up the '417 and ' 215
patents marked as Exhibit 1001, and |let ne know
when you have them

A | have the '417 up.

Q And go ahead and pull up the '215
as well. W'IIl cover themboth at the sane
tinme.

A. Ckay, hold on.

Q Then you can go to Colum 1 of
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both to start.

A kay. |'mlooking at Colum 1 of
both of '417 and ' 215.

Q In Colum 1 of both the '417 and
'215 patents, toward the m ddle of the col um
there's the field of invention, which indicates
that the '417 and ' 215 patents relate "generally
to nmenory nodul es of a conputer systent;
correct?

A The field of the invention of
both patents is:

"Rel ates generally to nenory
nodul es of a conputer system and

nore specifically to devices and

met hods for inproving the

performance, the nenory capacity, or

both, of nenory nodul es.”

Q The '417 and ' 215 patents are not
limted to JEDEC-conpliant nenory systens;
correct?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: You're referring to
the scope of the clainms and what that is, |

think that's outside of -- | haven't nmade any
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opi ni ons about infringenment or the scope of the
cl ai ns.
BY ATTORNEY CHANDLER:
Q But the scope of the clains is
t he sane whether we're tal king about

infringenent or invalidity; right?

A Yes, the scope of the clainms is
the scope of the clains. It's a matter --
the -- ny opinions have been to rebut the

argunents of the petition and the correspondi ng
declaration that seek to invalidate those
cl ai is.

Q Let's start with the
specification of the '417 and ' 215 patents.

Not hing in the specification of
the '417 and ' 215 patents |imts those patents
to JEDEC- conpliant nmenory systens; correct?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: There are certain
enbodi nents that relate to JEDEC st andardi zed
devi ces of nodules. | don't know whet her they
are, in fact, limting or not to that specific
set of enbodinents. That's not sonething that

| " ve opi ned on.
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BY ATTORNEY CHANDLER:

Q So you have not offered the
opinion that either the clains or the
specification of the '417 and '215 patents are
limted to JEDEC-conpliant nenory systens; is
that fair?

A Let ne review ny declaration.

(Wtness reviews docunent.)

I n | ooking at Section 6 of ny
decl arations vis-a-vis the '417 and ' 215
patents, |'mnot seeing an opinion that rel ates
to whether anything in the specification is
formally limting the scope of the clains to
JEDEC- conpl i ant nenori es and nodul es.

Q Pl ease turn to Figure 1 of the
"417 and ' 215 patents marked as Exhibit 1001.
Let ne know you're there.

A. Yes, I'mlooking at Figure 1 in
bot h patents.

Q Figure 1 of the '417 and ' 215
patents, marked as Exhibit 1001, shows a nenory
nodul e 10, which is the big dashed box,

I ncl udi ng nenory devices 30 on the left and a
buffer circuit 40 in the mddle; correct?
ATTORNEY WARRI CK:  (Cbj ecti on;
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form

THE WTNESS: Yes, that's
general | y accurate.
BY ATTORNEY CHANDLER:

Q Pl ease turn to Colum 6 of the
"417 patent starting around |line 43, and the
corresponding location in the '215 patent is
Colum 5 starting around line 63. And let ne
know when you're there.

A | have those columms up in front
of ne.

Q The '417 and ' 215 patents teach
that menory nodul es 10, "conpatible with
enbodi nents descri bed herein, include, but are
not limted to," and then there's a |[ist of
different types of nenory nodul es; correct?

A Yes, those are the words of
Colum 6 of the '417.

Q And then a little bit further
bel ow that, the '417 and ' 215 patents teach that
menory devices 30 "conpatible with enbodi nents
descri bed herein, include, but are not limted
to," and then it goes onto list various types of
nmenory devices; correct?

A. Yes, in Columm 6 of '417 it does
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list a variety of JEDEC standardi zed nenory
devices and refers to themwth regard to sone
enbodi nent s.

Q The ' 417 and ' 215 patents
explicitly do not Iimt either the nenory nodul e
or the nmenory devices to any particul ar JEDEC
standard or to JEDEC at all; correct?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE W TNESS: The patent does
refer to the JEDEC standards specifically in
sone places. It does, as you indicated,
i ndi cate that the nodul es and the nenories are
not limted to the one specifically listed. It
could include others as well.
BY ATTORNEY CHANDLER:

Q Pl ease turn to Colum 23 of the
"417 patent, starting around line 22, and the
correspondi ng | anguage in the '215 patent is in
Columm 21 starting around line 8. And let ne
know when you're there.

A " m | ook at including 23 of the
"417.

Q And do you have the '215 around

Colum 21 as well ?
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A Let ne ook at 21. They're
i denti cal ?
Q Yes. | nean, they're identical

as far as | can see.

A Yes, they both have a paragraph
starting, "In certain enbodinents utilizing
menory density nultiplication enbodi nents," yes.

Q Are you famliar with the concept
of rank multiplication?

A Cenerally yes; and as it's
described within this patent specification, yes.
Q The '417 and ' 215 patents

di scl ose a buffer circuit 40 with translation
| ogic for performng what's conmmonly known as

rank multiplication; is that fair?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: So the | ast
sentence of that paragraph in Colum 23 of the
"417 beginning at line 32 of that colum says:

“"Furthernore, in certain

enbodi nents, the translation logic

equati ons vary dependi ng on whet her

the inplenentation nultiplies nenory

devi ces per rank or nmultiplies the
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nunber of ranks per nenory nodul e.”

So to that extent, for certain
enbodi nents, they do claimrank nultiplication
as a part of the logic -- the translation |ogic.
BY ATTORNEY CHANDLER:

Q And the two sentences before what
you are reading -- for exanple, Colum 23 of the
"417 patent starting at line 26 -- is discussion

of circuit 40 using translation logic to perform
what we commonly refer to now as rank
mul tiplication; correct?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: | think the
sentence that | read was the end of that
par agraph nore accurately sunmari zes the idea
that the nmenory devices 10 can include, in
certain enbodi nents, inplenentations of a rank
mul tiplication of the nunber of ranks, which is
what we would call rank nmultiplication, or --

BY ATTORNEY CHANDLER:

Q And - -
A Yeah, go ahead.
Q Do you understand the concept of

a density transition bit?
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A Yes, the term"density transition
bit" occurs in several places in the
specification of the '417 and '215. | think it
Is not atermthat has a |lot of use, if any use,
out si de of the specification.

But within the context of this
specification, it's clear what the inventors
nmean by it.

Q And what's the relationship, in
the '417 and ' 215 patents, between the density
transition bit and rank multiplication?

A Readi ng fromthe Columm 24 of the
"417, it says that the "Table 4 lists the
correspondi ng density transition bits for the
density transitions between DDR2 nenory
densities of Table 3."

So they are identifying in
Tabl e 4 which address or bank bits change in
terns of the wdth of the various fields between
one density of nenory device and anot her; and
that has bearing on their rank nmultiplication
I npl enent ati on.

Q At the top of Colum 23 of the
417 patent it states:

“"The term 'density transition
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bit' is used to refer to the

addi tional address signal bit which

IS used to access the additional

menory by sel ecting which rank of

nmenory devices is enabled for a read

or wite transfer operation."

Correct?

A. So what line did you start
reading at on 23?7 O you were paraphrasing not
readi ng; correct?

Q No, | was reading starting around
line 7 of 23 of the '417 patent.

A. Ckay, let ne find that exactly.

Oh, | see where it is. kay.
Just one nonent, please. [Reading sotto voce].

Yeah, so you accurately read that
portion of the Colum 23.

Q So howis the density transition
bit used to performrank nultiplication? How
does it work?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: In brief the --
when using smaller devices to sinulate |arger

devices, the address bits that are different
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between -- in terns of the wwdth of the row or
bank addresses that are different between the
two densities are the ones that need to be --
that play an inportant role in the sinulation of
a larger density by two smaller densities
devices, which is the central idea of rank
mul tiplication.
BY ATTORNEY CHANDLER:

Q And then turning back to Iine
22 -- or the paragraph beginning at |ine 22 of
Columm 23 of the '417 patent, as well as in the
'215 patent it's the paragraph starting at |ine
8 of Colum 21.

The buffer circuit 40 has
translation logic for perform ng rank
multiplication using the density transition bit;
correct?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: First of all, 40 is
just the circuit, it's not called the buffer
circuit, which -- just for precision.

Yes, it says, starting at line
26:

"The circuit 40 of certain
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enbodi nents utilize the inplied --
utilizes inplied translation |ogic
equati ons havi ng vari ations
dependi ng on whether the density
transition bit is a row or a colum
or internal bank address bit."

So the specific density

transition bit for different density transitions

Is a factor in circuit 40's translation logic

equati ons.
BY ATTORNEY CHANDLER:

Q In the '417 and ' 215 patents, the
translation logic in circuit 40 will receive

chi p-sel ect signals and address signals;
correct?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: |If we refer back to
Figure 1 of the two patents, it shows that
between the circuit 40 and the -- | think the
controller 20, there are address and control and
chi p-sel ect signals indicated.
BY ATTORNEY CHANDLER:

Q And so what signals are used to

performrank nmultiplication? How are they used?
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So what are the inputs, the translation logic in
circuit 40, and what's the output? What are you
trying to acconplish?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE W TNESS: The goal of rank
multiplicationis, as | noted earlier, to nake
| oner density nmenory devices that are avail abl e
and cost-effective appear to be a | arger density
device that may be | ess cost-effective at the
present tine, at the point of decision of an
engi neer maki ng sel ections of nenory density
devices. So that's the purpose of rank
mul tiplication.

It's based on the addresses, and
there is -- the addresses in and the addresses
out such that the nenory controller perceives
one set of nmenory devices, even though that is a
deception on the part of the circuit 40.

BY ATTORNEY CHANDLER:

Q And what happens with respect to
t he nunber of chip-select signals when you're
performng rank rultiplication?

ATTORNEY WARRI CK:  (nj ecti on;

form
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THE WTNESS: For the enbodi nents
utilizing rank multiplication, there would be a
change in the nunber of chip-select signals, as
we see in sone of the figures -- for exanple,
in -- starting at Figure 9, you see exanpl es of
di fferent enbodinments with different nunbers of
chi p-sel ects comng into the nodul e and
di fferent nunbers of ranks being controlled by
circuit 40.
BY ATTORNEY CHANDLER:

Q Figure 1 shows that as well;
correct?

A. Figure 1 is |less precise. It
doesn't -- it shows chip-select signals going to

the different ranks 32 fromcircuit 40; and it
shows at | east sone chip-select signals between
menory controller 20 and circuit 40.

Some of the later figures are
nmore precise with regard to exactly how many
chi p-sel ect signals are received by the nodul e
10 fromthe nenory controller and how nany
chi p-sel ects are generated towards the ranks
wi thin the nodul e 10.

Q Figure 1 in the '417 and '215

patents shows twi ce as many chi p-sel ect signals
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bei ng output by circuit 40 conpared to the
nunber of chip-select signals being input to the
circuit 40; correct?

ATTORNEY WARRI CK:  (Cbj ecti on;

form

THE WTNESS: | don't think that
the illustration of Figure 1 necessarily shows
rank nmultiplication. |If I'mreading from

Colum 6 of the '215 beginning at line 30 -- no,
not line 30, sorry.

Yes, |'msorry. Reading '215

starting Colum 6, |ine 30:

“I'n certain enbodi nents, the
plurality of nenory devices 30 are
arranged in a first nunber of ranks.

For exanple, in certain enbodi nents,
the nenory devices 30 are arranged
in two ranks, schenmatically
illustrated in Figure 1. In other
enbodi nents, nenory devices are
arranged in four ranks."

So that limted description of

Figure 1 does not inply that the nunber of ranks
Is different. And under that portion of

Col um 6, you would understand that there are
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nore than one chip-selects comng into --
potentially, at least, into circuit 40.
BY ATTORNEY CHANDLER:

Q | understand that there may be
nore than one chip-select being input to
circuit 40.

My question is: Circuit 40 in
Figure 1 doubl es the nunber of chip-selects;
right?

ATTORNEY WARRI CK:  (nj ecti on;
form

THE WTNESS: | don't think that
the enbodi nent of Figure 1 is necessarily
performng rank nultiplication, since el sewhere
it said that only in certain enbodi nents are we
having rank multiplication and that the
enbodi nent of Figure 1 is not limted to that
ci rcunst ance.

And so it does not necessarily
change the nunber of chip-selects.
BY ATTORNEY CHANDLER:

Q And |'m focused on the discussion
in Colum 23 of the '417 patent and Col umm 21 of
the '215 patent where circuit 40, as we

di scussed earlier, does performrank
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mul tiplication using translation |ogic based on
the density transition bit. And what |I'mtrying
to understand fromyou is: How does that work?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: In the enbodi nents
that include a circuit 40 that include -- or
that inplenment rank nultiplication, there would
be a change -- let ne start again. M
apol ogi es.

In at | east sone enbodi nents that
i npl emrent rank nmultiplication that include a
circuit 40, there would be a change in the
nunber of chip-selects, as the address
translation is perforned to inplenent the
address -- the rank nultiplication. | don't
believe that all inplenentations -- all
enbodi ments involving a circuit 40 necessarily
I ncl ude that feature.
BY ATTORNEY CHANDLER:

Q And when you say "that feature,"”
you're referring to rank nmultiplication?

A Yes, | am

Q Al right. Sticking with the

enbodi nent of circuit 40, as shown, for exanple,
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in Figure 1 of the '417 and ' 215 patents where
there is translation logic for perform ng rank
mul tiplication, what are the necessary inputs?
How does the | ogic work, and then what's the
out put ?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: Well, the
I npl ementation of rank nultiplication in all of
t he enbodi nents of these patents span a variety
of different inplenentations dependi ng on which
density transition they're tal king about, as
articulated in Tables 3 and 4 of the
speci fications.

Yeah, 3A, 3B and 4.

And so, for exanple, in the
enbodi nrent of Figure 10A there's a change in the
row address bits but not of the chip-sel ect
bits. And Figure 10B illustrates exactly how
that is going to be affected.

And then there are other
I npl ement ati ons described in subsequent figures.
So it's hard to summari ze all of the inputs and
all of the outputs for the rank nultiplication

because it varies according to the density
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transition being considered.
BY ATTORNEY CHANDLER:

Q | was asking about Figure 1 in
t he enbodi ment of circuit 40 where the
translation logic perfornms rank nultiplication
using the density transition bit.

And in Figure 1 there's twice the
nunmber of chip-select signals com ng out of
circuit 40 as coming in. And I'mtrying to
understand from you how t hat works: \What are
the necessary inputs to the translation | ogic,
what does the translation |logic do to perform
rank nmultiplication, and then what are the
out put s?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: | don't believe
that the Figure 1 shows only rank nultiplication
enbodi nents. It's a generic figure that is
applicable to many enbodi nents within the
speci fication.

One of the enbodinents that |
tal ked about that confornms to the general rubric
of Figure 1, which is exenplified -- explained

in nore detail with regard to Figure 10, has no
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change in the nunber of chip-selects.

O hers woul d necessarily have a
change in the nunber of chip-sel ects dependi ng
on the address -- the density transition that's
bei ng mani pul ated and what the density
transition bit is for that indication -- for
that particular transition. Again, it varies
dependi ng on the enbodi nents.

And, for exanple, if we |ook at
Colum 25 of the '215, it refers to an
enbodi rent wwth a circuit 40, one particul ar
circuit 40, where there is a piece of Varil og
code that's quite long that inplenents, in part,
the nmenory density nmultiplication from
256 negabytes to 512 negabytes of a DDR2 SDRAM
device, and it describes how the CAS signals are
changed.

We can go through that Varil og
line by line if you want. [|'mnot sure that
woul d be productive.

BY ATTORNEY CHANDLER:

Q In the enbodi nent of circuit 40
in Figure 1 of the '417 and ' 215 patents, where
circuit 40 is using translation logic to perform

rank nmultiplication, is an exanple of rank
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mul ti plication where there is one chip-sel ect
signal comng in to circuit 40 and two
chi p-sel ects comng out? Wuld that be an
exanpl e of rank nmultiplication?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: So to be clear,
circuit 40 is indicative of a wde variety of
di fferent inplenentations, some of which do rank
mul tiplication, sone of which do not.

For exanple, in Figures 3 and
4 --
BY ATTORNEY CHANDLER:

Q But to be clear, |I'mfocusing on

t he enbodi nent where circuit 40 does perform
rank multiplication.

| understand your point that
circuit 40 in other enbodi nents doesn't. But as
| think I've been clear, but | just want to nake
clear, let's focus on the enbodi nent of
circuit 40 that is perform ng rank
mul tiplication. Understood?

A. Ckay. So as long as we are

stipulating that the circuit 40 enbodi es many --

i ncl udes many enbodi nents, sonme of which do rank
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mul ti plication and sone of which do not.

G ven that stipulation, the --
where there is a change in the nunber of
chi p-selects as a result of rank multiplication,
t he new chi p-sel ects woul d be determ ned based
on the row and bank address bits, or the density
transition bit, in particular, for the density
transition being inplenented in that enbodi nent.

Q I n that enbodi nent, does the

translation logic of circuit 40 generate
addi tional chip-select signals based on the
density transition bit which is either the
address signal or the bank address signal ?

ATTORNEY WARRI CK:  (nj ecti on
form

THE WTNESS: Yes, according to
Tabl e 3B, which enunerates the JEDEC
standardi zed densities for the DDR2 SDRAMs, it
i ndicates that, fromone density to another, we
have either a change in the nunber of row
address bits or the nunber of bank address bits;
and according to Table 4, it indicates which
bits, in particular, are significant with regard
to the change in density, and those are the ones

that would be utilized in inplenenting rank
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mul tiplication in those specific enbodi nents.
BY ATTORNEY CHANDLER:
Q Turni ng back to the sane
par agraph that we've been focused on for a
[ittle bit now, which is Colunm 23 of the '417
patent starting at |line 22, and Columm 21 of the
'215 patent starting at line 8.
The '417 and ' 215 patents teach,
In the next sentence, that the translation logic
equations of certain enbodi nents vary dependi ng
on the type of nenory nodule 10 -- for exanple,
ulm RDIMM FB-DIMM et cetera; correct?
ATTORNEY WARRI CK:  (bj ecti on;
form
THE WTNESS: So reading from
Col um 23, starting at line 29, the text of the
specification is:
"In addition, the translation
| ogi ¢ equations of certain
enbodi nents vary dependi ng on the
type of nenory nodule 10 (e.g.,
ublvM RDIMM FB-DIMM et cetera.)"”
BY ATTORNEY CHANDLER:
Q And as we discussed earlier, the

"417 and ' 215 patents are not limted to
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particul ar types of nenory nodul es; correct?
ATTORNEY WARRI CK:  (Cbj ecti on;
form
THE WTNESS: Yes, we did have
guestions and answers about that earlier.
BY ATTORNEY CHANDLER:

Q And at the tine of the '417 and
'215 patents, Ranbus-style nmenory nodul es were
known to a person of ordinary skill in the art;
correct?

A. Yes. We addressed that question
yest er day.

Q And nothing in the '417 and ' 215

patents says that the clainmed inventions do not
work with nmenory nodul es that use a Ranbus-style
protocol to conmunicate with the host conputer;
right?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: Well, certainly the
concept of rank nultiplication doesn't work
wi thin a Ranbus-style -- for exanpl e,
specifically a direct Ranbus-style nmenory
nodul e, since there's no nenory controller -- no

buffer or translation circuitry on such a nodul e
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to effect a rank nultiplication even if you
wanted to do that.

There's no -- the way that the
di rect Ranmbus channel is architected, there's no
advantage to trying to fool the nenory
controller into thinking it's got one density
when it's actually got a different density under
its control.
BY ATTORNEY CHANDLER:

Q But | et ne make sure | understand
what you' re saying, because | thought the
benefit of rank nmultiplication is that sonetines
| ower-density nenory devices could be a | ot
cheaper than higher-density nenory devices.

So far am| correct there?

A The prem se of rank
multiplication is that sonetines the cost per
bit of a |ower-density device is, for a period
of time, lower than the cost per bit of a
hi gher -density desi gn; yes.

In a direct Ranbus-style nenory
system you just go ahead and use the
| ower-density devices. There's no need to fool
the nmenory controller into thinking that they

are higher-density devices under its control.
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There's no advantage to doing that.

Q Hold on. You're assum ng that
it's a Ranbus nenory systemw th Ranbus nenory
devi ces.

Let's focus on the reality of the
time frame, which is, in 2004 and 2005, as we
di scussed earlier, the nost popul ar types of
menory devices were DDR nenory devices; correct?

A. In that time frame, that's true.

Q So does the invention of the '417
and ' 215 patent exclude the possibility of a
menory nodule with | ow density DDR nenory
devices, that includes a circuit 40 translation
|l ogic for performng rank nultiplication,
connected to a Ranbus-style comruni cati on
protocol to the host conputer?

ATTORNEY WARRI CK:  (bj ecti on;
form
BY ATTORNEY CHANDLER:

Q |s there anything in the '417 and
' 215 patent that says our invention doesn't work
with that?
ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: There's nothing in
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the '417 patent that |'m aware of that woul d
suggest to a POSITA that that sort of hybrid
system woul d nake sense with the assunption that
you're trying to fool the nenory controller into
believing that it's controlling a different type
of menory than it actually is, regardless of --

When you say that it's connected
over a direct Ranbus-style interface with a
direct -- an actual direct Ranbus channel and
its protocol, there is any notivation for doing
the rank nmultiplication that's described within
the '417 vani shes.

So the hypot heti cal enbodi ment
that you're suggesting would not nmake any sense
to a POSI TA.

BY ATTORNEY CHANDLER:

Q The '417 and ' 215 patents teach
performng rank nultiplication with an
FB- DI Mt type nenory nodul e; correct?

ATTORNEY WARRI CK:  (nj ecti on;
form

THE WTNESS: |'msorry. Repeat
your question, please.

BY ATTORNEY CHANDLER:
Q The '417 and ' 215 patents teach
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performng rank nultiplication wth an
FB-DI Mt type nenory nodul e; correct? As an
exanpl e.

ATTORNEY WARRI CK:  (Cbjection to
form

THE WTNESS: |Is there -- is
there a particular portion of the specification
that teaches that that you would like ne to
read?

BY ATTORNEY CHANDLER:

Q The sane one that we've been
| ooking at, which is Colum 23, of the '417
patent starting at paragraph around |ine 22, and
then the '215 patent Columm 21 paragraph
starting on line -- around |line 8.

A So yes, FB-DIMs are listed in
that list of nodule types at |ine 32 of
Col um 23 of the '417.

There are no specifics or nore
el aborated enbodi nents that are specifically
related to FB-DIMVs that |'m aware of.

Q But nothing in the '417 and ' 215
patent says don't performrank nmultiplication
with an FB-DIMM To the contrary, the '417 and
'215 patents specifically list FB-DI MM as a
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menory nodule that's conpatible with the
di scl osed i nventions; correct?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: There is the

inplication that, within the context of an

FB-DIMM -- i.e., with an FB-DI MM channel in and
nmenory devi ces organi zed on that channel -- can
be -- can nake use of the address -- the

translation logic equations that it's talking
about throughout the specification.
BY ATTORNEY CHANDLER:

Q Could we turn to the Perego
reference marked as Exhibit 1071, which |
believe | put in the chat yesterday. |f you

need it again in the chat, let ne know

A. It's still up.

Q Have you revi ewed Exhibit 1071,
the Perego reference?

A Yes, | have.

Q And did you review it thoroughly?

ATTORNEY WARRI CK:  (bjection to
form
(Interruption by the court reporter to

clarify the record.)
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ATTORNEY CHANDLER: And |' m not
sure | heard the answer.

THE WTNESS: | said, "I believe
so."
BY ATTORNEY CHANDLER:

Q Pl ease turn to Figure 2A of the
Perego reference marked as Exhibit 1071, and | et
me know when you're there.

A | "' m | ooking at Figure 2A of the
Perego reference.

Q Figure 2A of the Perego reference
mar ked as Exhibit 1071 discloses a nenory system
that was known in the prior art, as indicated
under the text Figure 2A; correct?

A. Yes, Figure 2A refers
specifically to an SR MM nodul e, which was a
real proposal of Ranbus in the tinme frame of the
DDR -- I"msorry -- direct Ranmbus transition.

Q Figure 2A of the Perego reference
mar ked as Exhibit 1071 shows nultiple nmenory
nodul es where each nodul e has synchronous DRAM
devices on it, as indicated on the upper right
of the figure; correct?

A. Yes. So this figure shows a

Ranmbus channel connecting three nenory nodul es,
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each of which have a nmenory transl ator hub, MIH,
on an S-RI MM nodul e usi ng synchronous DRAMs.

Q And are synchronous DRAMs
sonetines referred to as "SDRAM' for short?

A. Yes. SDRAMs for short refer to,
as we've tal ked about at length, a plurality of
different standardi zed nenory devi ces, as
di ctated by JEDEC.

Q And t he SDRAM nenory devi ces
shown in Figure 2A of the Perego reference
mar ked as Exhibit 1071, those are not what we
woul d refer to as Ranbus nenory devi ces;
correct?

A Correct.

Q I nstead, as | think you said just
a nonent ago, SDRAM nenory devices were
standardi zed by JEDEC. And at this tine frane,
DDR SDRAM nenory devi ces were conmon; correct?

A In our tinme franme of 2004- 2005,
yes, the synchronous DRAMs were conmmon.

Q And specifically, the DDR SDRAMs
were common and had been standardi zed as of
2000; correct?

A DDR SDRAMs wer e standardi zed
bef ore 2004- 2005, yes.
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Q And specifically, the first DDR
SDRAM st andard was finalized in 2000, as shown,
for exanple, by Exhibit 1060; and then the DDR2
standard was finalized by 2003, as shown, for
exanpl e, by Exhibit 1064; correct?

A Yes. The original DDR SDRAM
Is -- yes, June of 2000 is the date on the cover
of that, as you said.

Q I n Figure 2A of the Perego
reference marked as Exhibit 1071, the nenory
nodul es are connected to a Ranbus channel, even
t hough the nenory devices are not Ranbus nenory
devi ces, they're SDRAM nenory devi ces,
st andar di zed by JEDEC, correct?

A Yes, a | described a coupl e of
guestions ago, Figure 2A shows a Ranmbus channel
connecting three nodul es, each of which has a
menory translator hub, MIH, controlling a rank
of synchronous DRAMs, which coul d be understood
by a POSITA to be the DDR-type, but not
necessarily.

Q | apol ogi ze. There's sone
gardeni ng tools or sonething outside ny w ndow.
Is it -- and | never know if it gets picked up

by the m crophone.
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Do you hear it or is it making ne
cut out?

A It's -- I"'mnot hearing it, but
you are cutting out a bit. Mybe we can a short
break now and resune after they've noved on.

ATTORNEY CHANDLER: Yeah, why
don't we go ahead and do that.

ATTORNEY WARRI CK:  Ckay.

ATTORNEY CHANDLER: Thanks.

THE VI DEOGRAPHER: O f the record
at 9:35 a.m Pacific Tine.

(Recess taken from9:35 a.m to

9:52 a.m)

THE VI DEOGRAPHER: On the record
at 9:52 a.m Pacific Tine.
BY ATTORNEY CHANDLER:

Q Pl ease turn to Colum 10 of the
Perego reference marked as Exhibit 1071, and
| ook at the paragraph starting around |ine 54,
Let me know when you're there.

A "' mon Columm 10.

Q Down in the bottomright |ine,
547

A Yes.

Q The Perego marked as Exhibit 1071
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di scl oses enbodi nents usi ng SDRAM and DDR2;
correct?
A What Col um 10, starting at |ine
54 says is that:
“I'n one enbodi nent, nenory
devi ces 410a t hrough 410h are Ranbus
DRAMs, operating at a data rate of
1066 nmegabits per second. O her
menory devices nay be inplenented on
nodul e 400, for exanple
doubl e-data-rate 2 (DDR2) DRAM
devi ces and synchronous DRAM ( SDRAM
devi ces. "
Q And so if you turn to Figure 4 of
Perego, Figures 4A and 4B, Perego is teaching,
in the paragraph that we just | ooked at, that
t hose nenory devices, in Figures 4A, 4B and 4C
coul d be Ranbus nenory devices or they could be
DDR2 nmenory devi ces.
s that fair?
ATTORNEY WARRI CK:  (bj ecti on;
form
THE WTNESS: What | interpret
the Figure 4, inits three subfigures in

conjunction with that paragraph we just read, is
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that the nodul es depicted in 4A, 4B and 4C use a
Ranbus-style -- a direct Ranbus channel for each
of 405 -- I'msorry -- 415a through -- a and b
In the case of Figure 4A; and, therefore, those
nmenory devices in that illustration are direct
Ranmbus RDRAMs.

The subsequent sentence of that
paragraph in Colum 10 indicates that you could
build a device like this with SDRAMs but it
woul dn't be this exact devi ce.

BY ATTORNEY CHANDLER:

Q And then the paragraph that we're
| ooking at, at the bottom of Columm 10 of the
Perego reference marked as Exhibit 1071,

i ndi cates, at the very bottom of Columm 10, that
buf fer device 405 can transl ate protocols

enpl oyed by controller 310 to the protocol
utilized in a particular nenory device

I npl enent ati on, which, as we di scussed, may be a
Ranbus nmenory device or may be a DDR2 nenory
devi ce.

s that fair?

A So readi ng continuing fromwhere
| left off, says as you say:

“"Uilizing buffer device 405
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bet ween the nenory devices and the
controller in accordance with the
present invention nmay feasibly
render the type of nenory device
transparent to the system

Different types of nenory devices
may be included on different nodul es
within a nmenory system by enpl oyi ng
menory buffer device 405 to

transl ate protocols enployed by the
controller and the protocols
utilized by the particular nenory
devi ce inplenentations.”

So, yes, this idea that the
buffered device on the nodul es can transl ate
protocols and provide for a unique |evel of
mul ti-device-type flexibility within a single
menory systemis -- is unique and inportant.

Q | don't know what you have in
front of you right now, but I want to | ook at
Figure 4B, and then | also want to tal k about --
alittle further up in Colum 10. So maybe j ust
| ook at Figure 4B and then turn back to
Colum 10 and let nme know when you' re ready.

A. Ckay.

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com
Samsung Ex. 1095, p. 370
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00455



© 00 N o o A W DN PP

N DD D N NDMNDN P P P PP PP PP
ga b W N b O © 0 N OO O b W N B O

STEVEN PRZYBYLSKI, PH.D. Vol. Il
Samsung v Netlist

February 16, 2024

371

So |'ve |looked at Figure 4B. It
shows a nodul e 450 that has a buffer 405 and
four direct Ranbus channels, and a total of 16
Ranbus -- direct Ranbus RDRAMs, all connected to
a Ranbus -- a direct Ranbus channel at the
bott om

So turning back, as you asked,

to Colum 10. |'mnow ready to consider
Col um 10.
Q Col umm 10 of the Perego reference

mar ked as Exhibit 1071, starting around |line 22,

tal ks about Figure 4B; correct?

A. Yes. Starting at line 22 it
says, "Figure 4B illustrates a quad-channel
nmodul e 450 wth channels 415a to 415d."

Q So Figure 4B of the Perego

reference marked as Exhibit 1071 shows the
buffer 405 communicating with the nenory devices
via four channels | abel ed 415a, 415b, 415c and
415d; correct?

A Yes. 415a through 415d are
Ranbus-styl e channels, RDRAM -- direct RDRAM
channel s.

Q And then Colum 10 of the Perego
reference marked as Exhibit 1071, a little bit
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bel ow | i ne 22 goes onto explain that the
channels in Figure 4B nay operate in pairs;
correct?

A Are you referring to the text at
line 31 in particular, or is there sonething
el se you want ne to | ook at?

Q It's alittle bit further up,
around line 25 where -- | nean, it is -- it is
related to that. But it indicates 415c and 415d
can be routed in parallel with 415a and 415b.
And then, as you say down in 31 and -- lines 31
and 32 of Columm 10, there's a discussion that
channel s 415a and 415b nay operate
si mul taneously with 415c and 415d.

A. Yes. Sotoread it inits
entirety, starting at line 32, it says:

“I'n alternative enbodi nents,
channel s 415a and 415b may operate

si mul taneously wth channels 415c

and 415d to realize greater

bandw dt h. "

Q So does Perego nmarked as
Exhi bit 1071 teach that in Figure 4B, that one
enbodi nent is you have four separate independent

channel s; anot her enbodi ment is two channel s
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wor ki ng together at a given tine; and then a
third enbodi nent is all four channels working
toget her at the sane tine?

|s that a fair understandi ng of
what Perego is disclosing in Colum 10 of
Exhi bit 10717

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE W TNESS: The princi pal
notivation for the structure of Figure 4B is
given in terns of capacity and the nunber of
menory devices that's articulated in |lines 26
t hrough 31 of Col um 10.

It al so subsequently tal ks about
operating pairs of channels together, or pairs
of pairs operating together.

BY ATTORNEY CHANDLER:

Q |"'ma little unclear if you're
agreeing or disagreeing wth --

A. |"mjust reading the text of the
pat ent .

"' m not seeing any reference to
an enbodi nent in which there are two channel s
415a and 415d, where those are operating

I ndependently. But if you have such a
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citation --

Q | thought | heard you say a and d
i ke "dog"; whereas, | think ny question was a
and b I'i ke "boy."

A | meant -- | neant to say b like
"boy. "

| " m not readi ng anyt hi ng t hat
suggests that 415a and 415b, where they both
exi st on the nodul e, operating independently,
that they are essentially tw hal ves of one
pair. But if there's sone -- if |'ve m ssed
sonet hi ng, then please point ne to it.

Q Well, there's Figure 4B, there's
Col um 10 that we've been | ooking at, and
there's know edge of person of ordinary skill in
the art.

And what |'mtrying to understand
is: |Is your opinion that Figure 415b is limted
to only a certain use of the four channels; or
does Col um 10, along with the know edge of a
person of ordinary skill in the art, teach that
t hose four channels nay be used i ndependently;
or alternatively, in a different enbodi nent, may
be used sinul taneously?

ATTORNEY WARRI CK:  (Cbj ecti on;

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com
Samsung Ex. 1095, p. 374
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00455



© 00 N o o A W DN PP

N DD D N NDMNDN P P P PP PP PP
ga b W N b O © 0 N OO0 O W N B O

STEVEN PRZYBYLSKI, PH.D. Vol. Il
Samsung v Netlist

February 16, 2024

375

form

THE WTNESS: M interpretation
of the disclosure of Colum 10 vis-a-vis
Figures -- 4B in particular, is that when there
are four channels, they operate all together to
provi de greater bandwi dth. And that's why you
have nultipl e channels, as opposed to nore
devi ces on a single channel, or a pair of
channel s 415a and 415b.

So there is both the advantage of
I ncreased capacity beyond what a single pair of
di rect Ranmbus channel s can support; and in
additionally, there is the advantage of
si mul t aneous operation, per line 31, 32 of
Col um 10.
BY ATTORNEY CHANDLER:

Q | want to make sure | understand.

At one extrene in inplenentation
of Figure 4B there could just be one nenory
device with one channel dedicated to that nenory
devi ce.

|s that fair? |It's taught, for
exanple, at Colum 10, line 18 or so?

ATTORNEY WARRI CK:  (nj ecti on;

form
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THE WTNESS: Yes, Colum 15 and
16 of Colum 10, referring to Figure 4A, says
that you can have a single channel 415a, or it
can be organized as a pair of channels 415a and
415b.
BY ATTORNEY CHANDLER:

Q And then are you limted to --
going in the other direction, are you limted to
just the pair of channels 415a or 415b, or can
you actually have four channels all working
t oget her ?

A Wth regard to the enbodi nent
depicted in Figure 4B, there are four channels
that are working together, at least in that
al ternative enbodi nent, yes.

Q And t he Perego reference nmarked
as Exhibit 1071 teaches that the nenory devices
in Figures 4A, 4B, 4C may be DDR2 nenory
devi ces; correct?

ATTORNEY WARRI CK:  (nj ecti on;
form

THE WTNESS: No. |It's saying
that you coul d desi gn sonething conparable to
t he enbodi nents of Figure 4A through 4C that use
DDR SDRAMS.
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But the nenory -- the buffer
devi ce would have to be different. The signal
nanmes would be different. The signal topol ogies
woul d be different. There would be little in
common between such a -- the actual -- the
depiction of Figures 4A and 4B to a conparabl e
device with a different buffer circuit that
provide -- that interfaces with doubl e-data-rate
DDR2 SDRAMs.
BY ATTORNEY CHANDLER:

Q But the Perego reference nmarked
as Exhibit 1071, you agree, does disclose an
enbodi nent where the nmenory nodul e has nenory
devi ces that are DDR nenory devices; correct?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE W TNESS: Yes, the disclosure
at the bottom of Colum 10 says that although
t he depicted devices 410a through 410h are
di rect Ranmbus nenory devices, you could build
sonet hi ng conpar abl e of the sane general
structure with a nenory transl ation buffer
device to translate the primary channel protocol
to a DDR2 SDRAM protocol in order to effect a

plurality of nmenory types within a single nenory
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system
BY ATTORNEY CHANDLER:

Q Ckay. | want to ask about a
di fferent aspect of Perego, so to avoid
confusion, |'mnot going to be tal king about the
menory devices. Instead, | want to tal k about
t he communi cati ons between the nenory nodul e and
t he host conputer.

Do you understand what |'m

focused on now?

A. Yes. That generally goes by the
nanme of "the primary channel and the protocol

thereon,” within the disclosure of Perego.

Q I n your opinion, can the nenory
nodul es di scl osed by Perego in Exhibit 1071 be
used with the host conputer that uses a
JEDEC-styl e bus for address control and data
signal s between the host conputer and the nenory
nodul e?

ATTORNEY WARRI CK:  (nj ecti on;
form

THE W TNESS: Perego discl oses a
princi pal enbodi nent of a point-to-point |ink
bet ween the nenory controller and the nenory

nodul es such that there's a single nodule at the
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end of each point-to-point |ink.

It al so discloses sone details
about how that primary channel in a
poi nt-to-point configuration can be effected,
either nmultipl exed or not.

It al so discusses, in a couple of
pl aces, the potential of using a bus structure
i nstead of a point-to-point structure, and that
woul d be sonething simlar to the enbodi nent of
Fi gure 2A.

But in no case is there an
inplication that it's a JEDEC-style, as you say,
not conformng with any JEDEC standard, as the
I npl emrentation of the primary channel that |'m
awar e of.

BY ATTORNEY CHANDLER:

Q So to be clear, your opinion is
that the Perego reference nmarked as Exhibit 1071
never disclosed any nenory nodul e that
comruni cates with the host conputer using a
JEDEC- styl e bus for address control and data
signal s goi ng between the host conputer and the
nmenory nodul e.

s that fair?
A | s there sonething that you want
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to point ne to within Perego that woul d suggest
t hat ?

Q No, | want your opi nion.

A So far we've | ooked at the bottom
portion of Colum 10, which tal ks about the
nmenory devi ces being consistent with the use of
JEDEC-styl e -- JEDEC standardi zed nenory
devices. |'ve talked a bit about the range of
enbodi nents of the primary channel .

|*ve not tal ked at all about the
use of a JEDEC standardi zed primary channel .

Q So in informng your opinions in
your decl aration marked as Exhibit 2024, you did
not tal k about or form any opinions on the
assunption that the Perego reference narked as
Exhi bit 1071 discloses a primary channel that's
a JEDEC-style bus, neaning that the address data
control signals between the host conputer and
the nmenory nodul e woul d be a JEDEC- styl e bus.

s that fair?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE W TNESS: What exactly do you
nmean by "a JEDEC-style bus"?
111
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BY ATTORNEY CHANDLER:

Q Wll, | was trying to use your
| anguage. But what was the termthat you were
using to refer to the conmmuni cati ons between the
host conputer and the nenory nodul e that conply
wi th the JEDEC standard?

A | believe | used the phrase
"JEDEC standardi zed primary channel," but the
court reporter could confirmthat, perhaps.

Q Do you understand -- when | say
"JEDEC-styl e bus" to refer to address signals,
control signals and data signals going between
t he host conputer and the nenory nodule, is that
under st andabl e to you?

A For nme, "JEDEC-style" would
i nclude nore than just that. Those three
el ements being separate is not restricted to
JEDEC st andar di zed devi ces or nodul es.

So when you use "JEDEC-style,"”
there's nore baggage that goes along with that
term nol ogy than just the separation of address
control and data.

Q Can you explain that a little bit
nore, what you're trying to say.

A. Well, if you |l ook at the JEDEC
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st andar di zed nodul es that used DDR2 SDRAMs, for
exanple, there is alot to the standard of the
nodul e and the constituent SDRAMs that nake it

JEDEC-style, in nmy view.

For exanple, the use of DQS
signals, the use of chip-select signals and so
forth, the CODT functionality, all of the
features that are within those standards that
make for a conpl ete enbodi nent and useabl e
menory nodule, all of that comes along with the
noni ker of "JEDEC-style."

So | think it's much nore than
just the multiplexing or the non-multiplexing of
address control and dat a.

Q Ckay. So with that understanding
of "JEDEC-style bus," the first question, just
to be clear, is: At the tinme of Perego,

JEDEC- styl e buses were known; correct?

A Correct. As defined then, yes.

Q And in your expert opinion marked
as Exhibit 2024, you base your opinions on the
assunption that the Perego reference narked as
Exhi bit 1071 does not discl ose nenory nodul es
that communi cate with the host conputer using a

JEDEC- styl e bus; correct?
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ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: G ven the
under st andi ng of "JEDEC-style bus," as we've
just agreed to, involving nore than just
denul ti pl exi ng address data and control, it's --
| want to review ny declaration, but it's ny
under st andi ng, before | do so, that |I'm not
aware of any enbodi nents of Perego that use a
JEDEC-style primary channel .
BY ATTORNEY CHANDLER:

Q And when you say "primry

channel ," you're referring to the comuni cations
bet ween the nenory nodul e and the host conputer?
A Yes, that's the -- using "prinary
channel" to refer to that conmmuni cation path as
it's used in Perego.
Q I n your opinions in your
decl arati on marked as Exhi bit 2024, you
concl uded that the nenory nodul es di scl osed by
Perego woul d use a Ranbus protocol for
comruni cati ons between the nenory nodul e and the
host conputer, which | understand you refer to
as "the primary channel"; is that correct?

ATTORNEY WARRI CK:  (Cbj ecti on;
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form

THE WTNESS: There are certainly
speci fic enbodi nents within Perego -- for
exanpl e, the enbodi nents of Figures 4A, B and C
where the channel is, through the signal nanes,

I ndicated to be a direct Ranmbus channel .

For ot her enbodi nents, such as
those of -- let's see.

So the enbodi nents that utilize
the buffer of Figure 5B with its configurable
width interface, a POSI TA woul d recogni ze t hat
as referring to an XDR-style nenory nodul e --
sorry primary channel that incorporates that
vari able width capacity or feature.

BY ATTORNEY CHANDLER:

Q And your opinion is that
Figure 5B of Perego and Figures 4A through C of
Perego marked as Exhibit 1071 do not use a
primary channel that's a JEDEC-style bus for
comruni cati ons between the host conputer and the

nmenory nodul e; correct?

A That is -- | believe that is what
| said, yes.
Q And that was the understandi ng

that you used in form ng your opinions in your
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expert decl arations, marked as Exhibit 20247
A In part, yes. Cbviously, |
relied on a lot of stuff in form ng ny opinions,

but that's one aspect of it.

Q Pl ease pull up the Ellsberry
reference marked as Exhibit 1073.

A. Yes, |'mlooking at 1073.

Q And have you reviewed the

El | sberry referenced marked as Exhibit 1073 in
both | PRs?

A Not in detail recently; but
previously, for preparing the declaration, |
have.

Q So, for exanple, in paragraph 199
of your expert declaration, nmarked as
Exhibit 2024 in the '417 IPR you referred to
El | sberry; and the corresponding cite for the
ot her expert declaration is paragraph 204.

A 199 of the '417, is that what you
sai d?

Q Yeah, and paragraph 204 of the
' 215 decl aration marked as Exhibit 2024.

A Let ne read that paragraph to
refresh ny nenory.

(Wtness reviews docunent.)
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| s there a question pending?

Q Are you ready to proceed?
A. Yes.
Q I n your opinion, Figure 10 of the

El Il sberry discloses a x8 nodule of fixed w dth
and singular nenory type with two ranks;
correct?

A. That's what | say in Figure -- in
par agraph 199.

You could view Figure 10 as al so
showi ng a part of a wi der nodule, as shown, for
exanple, in Figure 5 of Perego. | don't
believe -- 1'd have to look at the text with
regard to Figure 10 to confirmthat, but | can

do that if you would IiKke.

Q But in your opinion, Figure 10 of
El | sberry discloses an enbodi nent of a x8
nodul e -- which is to say and 8-bit-w de
module -- with two ranks; correct?

| think | understood you to say
just a nonent ago that Figure 10 is al so
conpati ble with other types of nodules. But
focusing on the exanple you're discussing here
I n your expert declaration marked as

Exhi bit 2024, your opinion is that Figure 10 of
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El | sberry discloses an enbodi nent of a x8
nodul e, which is to say an 8-bit-w de nodul e,
with two ranks; is that correct?
A |"mjust review ng the text of

El |l sberry vis-a-vis Figure 10, so give ne a
second.

(Wtness reviews docunent.)

Do you know where in Ellsberry

It tal ks about Figure 10 in particular?

Q Well, you cite to paragraph 53 of
Exhi bit 1073.
A Ckay, let ne | ook at 53. Yes,

that's ...

That seens to be the only
reference to Figure 10 within the specification
of Ellsberry.

(Wtness reviews docunent.)

Q Are you waiting for ne?

A No, I"'mtrying to find additional
insight in Ellsberry for the discl osure of
Fi gure 10.

There is a reference to it in
paragraph 21 that refers to Figures 10, 11, 12
and 13 as illustrating different configurations

of menory nodul es, e.g., D Mvks.
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A PCSI TA readi ng that woul d
understand that there's two ways to interpret
Figure 10, either as an 8-bit-w de nodul e, which
doesn't nmake a |l ot of sense in the tine frane
we're tal king about, or as a portion of a w der
structure. Typically -- DM are typically 64
bits wide, so a POSITA mght viewit either way.

Q Al right. Let's stick with the
way di scl osed in your expert declaration narked
as Exhibit 2024, which is that Figure 10 of
El | sberry discloses an 8-bit-w de nenory nodul e
with two ranks.

Under st ood?

A. Technically, that's all that's
visible wwthin Figure 10, yes.

Q I n that enbodi nent of Figure 10
of the Ellsberry reference marked as Exhi bit
1073, the two ranks are denoted as 1006 and
1008; is that correct?

A | n paragraph 53 of Ellsberry, it
cal l s them banks, not ranks.

But other than that, yes, it --
the exact term-- | anguage of paragraph 53 is:

"Figure 10 illustrates a

singl e chip-sel ect nenory
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configuration in which one control

unit 1002 and one bank sw tch 1004

are used to control two nenory banks

1006 and 1008, each nenory bank

having two nenory devi ces 1010 and

1012 in separate data buses 1014 and

1016. "

Q The two ranks that you were
referring to in your expert declaration marked
as Exhibit 2024 are those identified as 1006 and
1008 in Figure 10 of the Ellsberry reference
mar ked as Exhibit 1073; correct?

A Yes, which Ellsberry refers to as
"banks. "

Q And on that issue of banks versus
ranks, you understand that there was a change in
term nol ogy where originally the word "banks"
with a B was used nore broadly to refer to
di fferent types of things, one of which we now
nore comonly refer to as rank with an R
correct?

ATTORNEY WARRI CK:  (bj ecti on;
form
THE WTNESS: Yes, | amfamliar

with the transition of the term nol ogy from
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"banks" to "ranks," since |l initiated it.
BY ATTORNEY CHANDLER:

Q And in what year did you initiate

A. The -- it was in the 1996 tine
frame. We | ooked at ny "New DRAM Technol ogi es”
report yesterday. It was in the creation of
that report that | recognized the need for a new
term and | started using it in ny tal ks and
witings. And it was, over tine, accepted and
propagat ed t hrough the industry, although
clearly, as far as Ellsberry is concerned, they
didn't quite get the nessage.

Q Well, to be fair to Ellsberry, in
the original DDR SDRAM standard it uses the term
"bank with a B, and then it was in the next
version of the standard, the DDR2 standard, that
JEDEC at least transitioned to using the term
"rank" with an R correct?

A Yes. It took time for the
I ndustry to recogni ze the val ue of having two
separate terns.

Q But it's not just that it took
time for the industry; it's that the DDR
standard -- which still exists today, right? --
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says "bank"™ with a B, and it used it in the way
that the DDR2 standard says "rank" with an R
correct?

A Yes, because it predated -- the
creation of the DDR standard predated the nore
wi dely -- w der acceptance of the term"rank" to
nmean what it does today.

Q And the DDR -- the DDR standard
still exists? There are still DDR nenory
devi ces; right?

A You can still buy themand the
standard still is valid. They obviously -- not
in their interest to go back and change the
term nol ogy of an existing standard. That would
just create confusion.

Q So in fairness to Ell sberry, when
Ell sberry wote "bank" with a B, that was the
term nol ogy that was correctly used in the DDR
st andar d.

Now, Ellsberry also refers to
DDR2. In that context, "rank" with an R woul d
be the term nol ogy used, and a person of
ordinary skill in the art would understand all
of that; correct?

A Yeah. A person of ordinary skill
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in the art at the tinme of 2004-2005 woul d
appreciate that there are still references out
there that are using "bank" where nore properly
"rank" m ght have been used.

Q And this transition of
term nology from"bank" with a Bto "rank" with
an R, that's discussed, for exanple, in the
Jacobs textbook that we | ooked at previously,
Exhi bit 1070, on page 413; correct?

A You want nme to pull it up and
confirmthat?

Q Sure. Just look at it quickly.
|"mpretty sure he's tal ki ng about the sane
thing you' re tal ki ng about, but why don't you go

ahead and doubl e- check.

A What was the page nunber again?
Q 413.
A. There we go, yeah, sorry. | was

on 14.

Yes, we discussed this
yesterday, and it is about the term "rank" and
how it's changed over -- from "bank"” to "rank"
over tine.

Q And in the figure on page 413 of
Exhi bit 1070 on the right-hand side, Jacob
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crosses out "bank" and puts an arrow to "rank";
correct?

On the right-hand side, do you
see that big X over the word "bank"?

A Yes, that is what he depicts in
the figure. He doesn't really describe what
he's doing there in the text, but that is
exactly what he has done in the figure, crossing
out the word "bank" and an arrow pointing to the
word "rank."

Q So turning back to Figure 10 of
Ell sberry in Exhibit 1073, there are two
ranks -- using the term"rank" as we currently
understand it -- and those are identified as
1006 and 1008; correct?

A My recollection is that Ellsberry
accesses one of its banks at a tine. Each
transacti on goes to one bank or the other bank,
and that would make themranks. If |I'm
I ncorrect about that, then they woul d together
be a single rank, per the normal usage of that
term

But that's ny understandi ng,
sitting here today.

Q The two ranks that you were
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referring to in your expert declaration marked
as Exhibit 2024 are 1006 and 1008 in Figure 10
of the Ellsberry reference narked as

Exhi bit 1073; and we can see that 1006 gets
chi p-sel ect signal CSOA, and rank 1008 gets a

different chip-select signal, CSOB; correct?

A Yes, that's what's shown in
Fi gure 10.
Q And then Figure 10 of the in

El |l sberry reference marked as 1073 shows t hat
rank 1006 has a data bus 1016, and then rank
1008 has a different data bus 1014; correct?

A. Correct. They are two separate
data busses -- actually, 10 -- the arrows point
to the DQS of one half and the DQA of the other.
So | et me doubl e-check the text to see if it
clarifies.

| doubt -- it refers to -- in
figure -- I'msorry -- in paragraph 53, that
data buses 1014 and 1016 cone fromthe two banks
of menory devices 1010 and 1012.

Q In Figure 10 of the Ellsberry
reference marked as Exhibit 1073, data bus 1016
Is 8 bits wide and connected to switch ASIC

1004, and Exhibit 10 -- sorry -- data bus 1014
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Is also 8 bits wide and is al so connected to the
switch ASIC 1004; correct?

A Yes. The data buses include both
data signals and DQS signals in both cases, yes.

Q And then in Figure 10 of the
El |l sberry reference marked as Exhibit 1073, on
the left side of the switch ASIC 1004 there's
anot her data bus that's only 8 bits w de;
correct?

A Yes. The data bus on the left
side of the switch ASIC has a data bus that's
listed as a 8-bit-wide, DQ through 7, and DQSO
and DQS1. It's -- the data portion of that is
di vided into two hal ves, because there are
separate DQS signals for the top and hal f
ni bbl es of that byte.

Q And so in sunmary, in Figure 10
of the Ellsberry reference marked as Exhi bit
1073, the switch ASIC 1004 has an 8-bit data bus
on the left side of the figure, but then on the
right side of the figure has got two separate
8-bit data buses; correct?

A Yes, where the data buses include

DQ and DQSs, yes.

It's been about an hour since
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we' ve been going. Can we have anot her break,
pl ease?
ATTORNEY CHANDLER: Sure, yeabh.
Just a few m nutes.
THE W TNESS: Ckay.
THE VI DEOGRAPHER: |'m sorry,
Counsel. D d you want to break now?
ATTORNEY CHANDLER: Yeah, j ust
for a few m nutes.
THE VI DEOGRAPHER: O f the record
at 10:47 a.m Pacific Tine.
(Recess taken from 10:47 a.m to
10:54 a.m)
THE VI DEOGRAPHER: On the record
at 10:54 a.m Pacific Tine.
BY ATTORNEY CHANDLER:
Q Do you have Figure 10 of
El | sberry marked as Exhibit 1073 in front you?
A Yes, | do.
Q Are you famliar with the concept
of a data collision?
A Ceneral ly, yes.
Q How woul d you explain what a data
collision is?
A. A data collision, generally
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speaking, is when two drivers on a single wire
are trying to conmuni cate sinultaneously and,

t hereby, neither of themgetting their nessage
acr oss.

Q In Figure 10 of the Ellsberry
reference, marked as Exhibit 1073, if the switch
ASI C were to be operated incorrectly or unw sely
such that it were to receive read data fromrank
1006 at the sane tinme that it receives data from
rank 1008 and if it were to try to drive the
data from both 1006 and 1008 onto the data bus
to the left of swtch ASIC 1040, is that an
exanpl e of sonething that could result in a data
col lision?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: Well, first of all,
it would be the control unit ASIC that woul d be
m sbehaving if that were to happen, not
necessarily the switch ASIC of Figure 10.

It's not really a data collision
In the sane sense that | articulated it with two
drivers on a single wire. It's nore of a matter
of -- there -- the switch ASIC being unable to

sel ect both pieces of data sinultaneously to
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drive onto a single wire or bus on the other
side of its nmultiplexing function.
BY ATTORNEY CHANDLER:

Q So if | understand you correctly,
in Figure 10 of the Ellsberry reference marked
as Exhibit 1073, the control ASIC on the bottom
|l eft of the figure controls the switch ASIC on
the upper left of the figure; correct?

A. There is a connection between the
two shown, which a POSI TA woul d understand to be
a -- how control information is sent fromthe
control units to the switch ASIC. A POCSI TA
m ght reasonably assune that that control tells
the swtch ASIC which of the two data buses is
to be driven at a given point in tinme onto or
fromthe ASIC DQs on the other side.

So if there is an error here,
it'"s on the part of the control unit, and the
swtch ASIC would just do what it's told:

Sel ect one or the other, but it could not sel ect
both at the sane tine, for obvious reasons.

Q So to avoid a data collision in
Figure 10 of the Ellsberry reference marked as
Exhi bit 1073, the control ASIC needs to send

control signals to the swwtch ASIC to operate
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the switch ASIC in the proper manner to avoid a
data col |'i sion.
s that fair?
ATTORNEY WARRI CK:  (Cbj ection to
form
THE WTNESS: Again, | don't
think you're using "data collision" the sanme way
that 1| was, and | don't find that word within
Ell sberry. So it's -- |I'mconfused as to why
you continue to call this a data collision
scenari o.
BY ATTORNEY CHANDLER:
Q The switch ASIC in Ellsberry
receives a signal and then drives it out the
ot her side of the switch ASIC, correct?
A That's a sinplistic and narrow
view of what the switch ASIC does, but that's a
first step in describing its functionality.
Q And in particular, sticking with
Figure 10 of the Ellsberry reference marked as
Exhi bit 1073, the switch ASIC has a total of 16
DQ data lines comng into it and only 8 DQ data
lines going out of it, and each one of the 16 DQ
data lines comng into the swtch ASIC has a

driver; correct?

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com
Samsung Ex. 1095, p. 399
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00455



© 00 N o o0 A W DN PP

N DD D N NDMNDN P P P PP PP PP R
ag b W N BB O © 0 N OO O M W N B O

STEVEN PRZYBYLSKI, PH.D. Vol. Il
Samsung v Netlist

February 16, 2024

400

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: The drivers are on
the DRAMs or on the ASIC? |'msorry, | didn't
fol |l ow your questi on.

BY ATTORNEY CHANDLER:

Q Bot h.

So there's 16 DQ data lines
comng into the swwtch ASIC. Those signals are
driven by the DRAMs. But then once those 16
data signals are inside the switch ASIC, each
one of those 16 data lines has a driver ready
and able to drive that signal out to the left of
the swwtch ASIC, shown in Figure 10 of
Exhi bit 1073; correct?

A Yes. So wherever there is a data
flow on a signal wire, there is a driver to
effectuate that.

The fact that you have nore D(s
on one side of the swtch ASIC than on the other
means that either one or the other is used at a
time, sequentially, or there is sonme form of
frequency nmultiplication going on that all ows
both to be interleaved wthin a single data

burst, as you see in the Hal bert reference, for
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exanpl e.

Q But sticking with the Ellsberry
reference, Figure 10 of Exhibit 1073, if all 16
drivers in the swwtch ASIC were to drive data at
the sane tine onto the 8 data |ines com ng out
to the left of the switch ASIC, that would cause
a collision; right?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: It's -- that's an
I naccurate use of the word "collision" as it's
normal |y understood by a POSI TA in that you
don't -- what you're describing is a -- the
inability of the swwtch ASICto drive two bits
onto one line at the sane tine, which is
general ly true although not universally true.

In this case, if both banks of
DRAMs are trying -- have been told to output
devi ces sinultaneous -- I'msorry -- have been
told by the control unit ASIC to output read
data at the same tine towards the switch ASIC,
either the swtch ASICis going to ignore one of
the two or it has sone nechani sm for
interleaving the two tenporally within the

burst. And that -- | don't see any -- not
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sufficiently famliar with Ell sberry to say that
that's ruled out, but that's not how a nor nmal
JEDEC- conpl i ant DI MM woul d oper at e.

So it's not a data collision as
it is normally understood.
BY ATTORNEY CHANDLER:

Q But the reason there's no data
collision in Figure 10 of the Ellsberry
reference marked as Exhibit 1073 is because the
control unit ASIC at the bottom properly
controls the switch ASIC, is that fair?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: There is -- there
woul d be no collisions within the operation of
t he enbodi nent of Figure 10 provided the swtch
ASICis not trying to wite wite data at the
sane tinme that either of the banks is trying to
wite read data onto data buses 1016 or 1014.

That woul d be a description of a
collision where two drivers are trying to drive
sonething onto the sane wires at the sane tine.
BY ATTORNEY CHANDLER:

Q And let ne put it this way.

' m not saying a person of
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ordinary skill in the art would do this, but
just to understand the inportance of the control
unit ASICin Figure 10 of Exhibit 1073, if we
wanted to, we could programthat control unit
ASICin Figure 10 of Exhibit 1073 to cause a
collision; right?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: Presunmably, yes.

But if the control unit ASIC sinultaneously

caused the ASIC -- switch ASIC to believe that a

wite was happening and that it should drive
whatever it received on its ASIC DQ signals and
to drive themonto one or the other or both,
concei vably, of the data buses 1016 and 1014,
and sinultaneously told the banks of DRAMs
1006 -- I'msorry -- 1006 and 1008 to
simul taneously drive wite -- read data onto
t hose sane data buses, that woul d be causing a
data collision on those data buses, and that
woul d not yield proper operation of either the
reads or the wites.
BY ATTORNEY CHANDLER:

Q And anot her exanpl e of proper

operation, which you wouldn't want to do but in
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theory could happen is if the control unit ASIC
were progranmmed in a certain way, in Figure 10
of Exhibit 1073, the control until ASIC could
tell the swtch ASIC to sinultaneously drive 16
data lines out to the left of the switch ASIC
onto 8 data lines, and the result would be
not hi ng useable to the recipient.

s that fair?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: | think your
statenent precluding your question is not well
fornmed, because unless we're tal king about a
mul ti-val ued conmuni cati on system you can't
drive 2 bits onto one line in a
bi nary-communi cati on setup. So the -- unless
there's sone frequency multiplication going on
here, the -- you can't drive 2 bits onto one
line at the sane tine. The driver just is
unable to do that. It's -- and so your -- your
hypot heti cal is nonsensical in that sense.

Also, it's not a matter of
programm ng the control unit ASIC it's matter
of designing it with a flaw. It's not likely to

be a highly progranmmable unit.
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BY ATTORNEY CHANDLER:

Q You said just a nonment ago you
can't drive 2 bits onto one line at the sane
time. And | understand that you woul dn't want
to do that, but I'"'ma little confused by your
suggestion that it can't be done.

| mean, | can have one wire with
two drivers both pointed on to the wire, and
they could both drive at the sane tinme and that
woul d cause a collision; right?

A That is what |'ve been descri bi ng
as a collision: Two things driving onto one
wire at the sane tine.

That's different fromone driver
driving 2 bits at the sane tinme, which is what
your previous hypothetical described, where you
had -- you were trying to get the ASIC switch to
drive 16 bits of data onto 8 bits of data bus.
And that is possible, certainly, within the
context of different nonbinary communi cati on
systens, or in the context of transm ssion |ine
comruni cati on systens, where you have bits
fl owi ng past each other on the sane wire w thout
there being a problem associated with the

conmmuni cati on therein.

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com

Samsung Ex. 1095, p. 405
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00455



© 00 N o o A W DN PP

N DD D N NDMNDN P P P PP PR PP
a b W N BB O © 0 N OO O W N B O

STEVEN PRZYBYLSKI, PH.D. Vol. Il
Samsung v Netlist

February 16, 2024

406

But in regard to nenory
subsystens of the type that we're tal ki ng about
here, in the time franme we're tal king about
here, the -- that's not typically possible.

Q Take a | ook at Figure 4 of the
El |l sberry reference marked as Exhi bit 1073.

A Fi gure 4.

Q Looking at Figure 4 do you see in
Figure 4 that there are two read drivers, one in
box 402 and the other in box 404?

A. Yes.

Q If we turned on those two read
drivers 402 and 404 at the sane tine, is it fair
to conclude that a collision may result?

A. Yes.

ATTORNEY WARRI CK:  (Objection to
form

THE WTNESS: Yes, if there was a
ci rcunst ance where they both were driving
different bits of information at the sane tine,
then that would represent a collision on the DQ
i ne shown there.

However, the decode -- config
decode and the read/wite logic in boxes 406 and

408 woul d be designed to not do that and to
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drive -- have either one or the other driver
drive data at a tine.

It's also unlikely that you woul d
inplement it this way, since the drivers in the
read buffers of 402 and 404 are | arge and
expensive circuits, and you provide the
mul tiplexing functionality upstreamfromthat.

But conceptually, this is a
reasonabl e interpretation of what's going on.
BY ATTORNEY CHANDLER:

Q So turn back to Figure 10 of the
El |l sberry reference marked as Exhibit 1073.

Do you have that in front of you?

A | ' m back at 10.

Q In theory, the swwtch ASIC in
Figure 10 of Exhibit 1073 could have 16 read
drivers all driving at the sane tine onto the
8-bit data bus comng out to the left of the
switch ASIC, and in that situation there would
be some collisions.

s that fair?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: There -- if you

have 16 read drivers connected in pairs to 8

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com
Samsung Ex. 1095, p. 407
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00455



© 00 N o o A W DN PP

N DD D N NDMNDN P P P PP PR PP
a b W N BB O © 0 N OO O W N B O

STEVEN PRZYBYLSKI, PH.D. Vol. Il
Samsung v Netlist

February 16, 2024

408

lines, and you -- and the control functionality
within the switch ASIC was flawed and caused
both of a pair of read drivers, in your

hypot hetical, to drive sinultaneously onto a
single wire, that would constitute a collision
on that bus, if the bits were different.

BY ATTORNEY CHANDLER:

Q And so to avoid a data collision
in Figure 10 of the Ellsberry reference marked
as Exhibit 1073, the control unit and the swtch
ASI C need to operate properly with correct
timng and correct direction so that only 8 of
the 16 read drivers and the switch ASIC are
driving read data out to the left onto the 8-bit
data bus; is that fair?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: Again, and that's
true in the context of DDR SDRAMs and DDR SDRAM
nodul es.

There are conmuni cati on systens
where you can drive different drivers
si mul taneously without error, either through an
open col l ector-type systemor, as | said, wth a

transm ssion |ine, but that would invol ve
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transmtters at different |ocations.

But certainly with regard to an
open col | ector comruni cati on system or signaling
system there would be no collision. It
woul d -- per se, that would be a different
function for that -- the effect of the wire and
the two drivers happening -- driving
si mul t aneousl vy.

So, in short, a collision is not
strictly necessary, but in the context of this
particular figure and the DDR SDRAMs, a
col l'ision woul d happen in that circunstance.

BY ATTORNEY CHANDLER:

Q And this particular figure, being
Figure 10 of the Ellsberry reference marked as
Exhi bit 10737

A. The Figure 10 of 1073, if
i npl emrented according to the structure of
Figure 4, which as | noted is not practical, but
whi ch is conceptual in this case, if that
conceptual inplenentation of a pair of drivers
per bit line was inplenented in Figure 10, then
yes, under that contrived circunstance, there
woul d be a col lision.

Q And | think you said a nonent ago
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sonet hi ng about open collector-type system

A. Yes.

Q To be clear, DDR nenory devices
do not use open collector for the data signals;
correct?

A Yes, that -- | did indicate that
In nmy answer.

Q So do you agree that DDR nenory
devi ces do not use open collectors for data?

A DDR SDRAMs do not use open
coll ector drivers; correct.

Q And Figure 10 of the Ellsberry
reference marked as Exhibit 1073, the address
and control signals AC and CS go to the control
ASI C 1002 at the bottom correct?

A Yes, the control unit ASICis
mar ked as unit nunber 1002, and it has AC and CS
inputs on its left-hand side.

Q And the switch ASIC 1040 in
Figure 10 of the Ellsberry reference marked as
Exhi bit 1073 does not receive the address and
control signals AC and CS fromthe nenory
controller; correct?

A. In this figure, Figure 10, the

exact formof the informati on communi cat ed
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bet ween the control unit ASIC and the switch
ASICis not presented or described. So it's

pl ausi bl e that the chip-selects and the address
and control information is just forwarded to the
swtch ASIC and it determ nes what's goi ng on;

or alternatively, the control unit is doing sone
pre-decode and sending a different but

equi val ent sets of information fromthe control
unit ASIC to the switch ASIC.

Q But either way, the address and
control signals AC and CS, they first go to the
control unit 1002 in Figure 10 of the Ellsberry
reference marked as Exhibit 1073; correct?

A. Yes. Figure 10 illustrates the
AC and CS inputs to the control unit Item 1002
and not such inputs to the swtch ASIC 1004 and
only the ASIC pi pe connections between those two
units.

Q And the control unit -- or,
rather, control unit ASIC 1002 -- would be able
to determne, fromthe address and control
signals, which rank of nmenory would need to
out put data to the switch ASIC, correct?

A. | s there a particul ar paragraph

or set of paragraphs in the specification of
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Ell sberry that deals with the functionality of
the control unit ASIC that | should review?

Q | ' m basing this on your opinions
and your previous review of how things work.

A. Then | shoul d take sone tine to
study this reference a little bit |onger then;
because there are different ways it m ght be
done, and | don't renenber off the top of ny
head today exactly what Ellsberry says about the
operation of control unit ASIC

Do you want ne to do that?
Q Respectful ly, you spent over 15
hours preparing for this deposition; right?
ATTORNEY WARRI CK:  (nj ecti on;
form
THE WTNESS: As | indicated,
had not spent much of that tinme | ooking at
Ell sberry. So | amnot as famliar with it as |
have been with sonme of the other references that
you have put in front of ne.
BY ATTORNEY CHANDLER:

Q El | sberry was one of the
references used in the grounds of both
petitions; correct?

A That is correct.
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Q Then it is a reference that you
revi ewed and opi ned on in your expert
decl arations marked as Exhi bit 2024; correct?

A Yes, | did review it and opi ned
on it back when this -- ny declaration was
drafted, and | have said | have not reviewed it
in detail since.

Q Am | correct that in a
JEDEC-styl e nenory system the address and
control signals, including the chip-select
signal, will tell you which rank of nenory needs
to output data in response to a read command?

A. Certainly, if we bring up a JEDEC
standard for a UDIMM nul ti-rank nenory nodul e,
we Wil see that it is the chip-select inputs,
called the S inputs, to the nodul es that
determne -- or indicate to the nodule which of
the plurality of ranks are to be involved in the
present transaction.

Q And Figure 10 of the Ellsberry
reference marked as Exhibit 1073 teaches to a
person of ordinary skill that the control unit
recei ves chip-select signals and then outputs
chi p-sel ect signals, and the two ranks of nenory

devi ces receive the output of chip-select
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signals; correct?

A What's not clear to ne w thout
further reviewis whether this is inplenenting a
JEDEC st andardi zed nodul e or sonething else with
di fferent behavior than what | described
pertaining to the UDI MV that are standardi zed
by JEDEC.

Q Wel |, Ellsberry marked as Exhi bit
1073 inmplenments rank nmultiplication; right?

ATTORNEY WARRI CK:  (nj ecti on;
form

(Wtness reviews docunent.)
BY ATTORNEY CHANDLER:

Q Are you not sure about this?
mean, you did read Ellsberry; right?

A As | said, nonths ago, when | was
preparing the declaration, |I did, yes. I'm
readi ng portions of it again now

Q For exanple, in the abstract,
| ast sentence, Ellsberry marked as Exhibit 1073
teaches "making two small er-capacity nenory
devi ces emul ating a single higher-capacity
nmenory devi ce"; correct?

A Yes, the last sentence of the

abstract is:

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com
Samsung Ex. 1095, p. 414
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00455



© 00 N o o A W DN PP

N DD D N NDMNDN P P P PP PP PP
a b W N b O © 00 N OO O W N B O

STEVEN PRZYBYLSKI, PH.D. Vol. Il
Samsung v Netlist

February 16, 2024

415

"That is, the invention

expands the addressabl e nenory banks

on a nodul e by naking two

smal | er-capacity nenory devices

emul ate a single higher-capacity

menory device."

And in the context of the
JEDEC -- SDRAM nenory systens generally, that
Is what we call rank multiplication.

Q And, for exanple, on Figure 7A,
7B, 7C, 7D, E and F, Ellsberry teaches the use
of what the '417 and '215 patents refer to as a
density transition bit, but which Ellsberry
| abel s a physical bank select, in the colum
second fromthe right; correct?

A That's what the col um second
fromthe right is called, "physical bank sel ect
bit." And it refers to a columm or row address
bit accordingly to -- depending on the
configuration specified in the different rows of
that table.

Q And that's simlar to the density
transition bit in the '417 and '215 patents that
we | ooked at a little bit earlier; correct?

ATTORNEY WARRI CK:  (Cbj ecti on;

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com
Samsung Ex. 1095, p. 415
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00455



© 00 N o o0 A W DN PP

N DD D N NMDMNDN P P P PR
a b W N BB O © 00 N OO O M W N B O

STEVEN PRZYBYLSKI, PH.D. Vol. Il
Samsung v Netlist

February 16, 2024

416

form

THE WTNESS: Simlar, yes. |
don't know if it's precisely identical in all
cases. W'd have to |ook at the different
configurations that are being tal ked about in
the two references. But the general idea
appears to be simlar.
BY ATTORNEY CHANDLER:

Q Turning back to Figure 10 of the

El | sberry reference marked as Exhibit 1073, the
control unit ASIC 1002 is going to receive the
address and control signals including one
chi p-select signal; and it can performrank
multiplication, neaning that it wll output two
chi p-sel ect signals, |abeled CSOA and CSOB;
correct?

ATTORNEY WARRI CK:  (Cbj ecti on;
form
BY ATTORNEY CHANDLER:

Q Or are you not sure?
A. Repeat the question, please.
Q In Figure 10 of the Ellsberry

reference marked as Exhibit 1073, the control
unit ASIC 1002 is going to receive an address

and control signals including one chip-sel ect
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signal, and the control unit can performrank
mul tiplication, neaning that it wll output two
chi p-sel ect signals, |abeled CSOA and CSOB;
correct?

ATTORNEY WARRI CK:  (Cbj ecti on;
form form

THE WTNESS: Yes, it seens that
the control unit ASIC is selecting one of the
two banks, as they're referred to here,
according to the table of Figure 7.
BY ATTORNEY CHANDLER:

Q And again, for clarity, what you
just referred to as a bank is what today we
woul d refer to as a rank with an R correct?

A Ceneral |y speaking, that's true.

Q And the control unit in Figure 10
of the Ellsberry reference marked as Exhi bit
1073 will assert one of the two chip-sel ect
signals to select one of the two ranks, 1006 or
1008, to performthe read operation; correct?

A. Yes, that's ny understandi ng,
based on ny quick review of Ellsberry, that the
read or wite transactions involve one or the
ot her of Ellsberry's banks 1000- -- in
Figure 10, 1006 and 1008.
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Q And then the control unit ASIC in

Figure 10 of the Ellsberry reference marked as
Exhi bit 1073 needs to tell the switch ASIC 1004
what to do at that point in tinme to properly
drive the read data fromthe targeted rank onto
the 8-bit data bus comng out to the left of the
switch ASIC.

|s that generally fair, at a high
| evel ?

ATTORNEY WARRI CK:  (nj ecti on;
form

THE W TNESS: Per the disclosure
of Figure 10 in particular, where the only
connection between those two ASICs is the ASIC
pi pe and the control information associated with
t he command and the address, in particular, is
presented initially only to the control unit
ASIC, it is -- sonewhere, either in the swtch
ASIC or in the control unit ASIC, there is going
to be a sequencing that goes on in order to
control the data paths within the switch ASICto
do -- and the drivers and the receivers and all
the other associated circuitry to effect the
proper data transfers into and out of the

nmodul e.
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BY ATTORNEY CHANDLER:

Q | f you turn to the Hal bert
reference marked as Exhibit 1078. Let ne know
when you have it in front of you.

A | have the front page of patent

, , to Hal bert in front of ne.

Q And John Hal bert was at Intel;
correct?

A. At the tine it appears to be the
case, yes.

Q And did you know any of these

naned i nventors on the Hal bert reference narked

N N NN NN R B R R R R
g N W N P O © 0 N O O » W

as Exhibit 1078?
A. | have no recollection of having

nmet any of them So | perhaps did, perhaps did

not .

Q And you reviewed the Hal bert
reference marked as Exhibit 1078; correct?

A. Yes.

Q And you believe you understand

t he Hal bert reference --

A Yes.
Q -- marked as Exhibit 10787
A. | do believe | understand the

Hal bert reference.
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Q Take a | ook at Figure 4 in the
Hal bert reference as marked as Exhibit 1078.
And am | correct it illustrates a nenory nodul e
100 that is mbits wwde? Mas in Mry.

A Yes, on Figure 4 of Hal bert we
have a box around the whole thing, 100; and we
have a DQ bus, that is |owercase mbits w de
exiting and entering that box 100 on its

| eft - hand si de.

Q Mas in Mary; right?
A Mas in Mary; correct.
Q And in Figure 4 of the Hal bert

reference marked as Exhibit 1078, the nenory
nodul e 100 i ncludes, on the right side, two
ranks of nenory, 140 and 142, each of which is
also mbits wide -- Mas in Mary; correct?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: Just as we were
struggling with term nology issues with
El | sberry, we have term nol ogy i ssues here as
wel | .

The Hal bert calls unit 140 a rank
and unit 142 a rank even though they operate

together as a 2-mbit-wide structure, which we
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woul d call a single rank consistently with how
we' ve been using the termyesterday and today.
BY ATTORNEY CHANDLER:

Q As a technical matter, however,
it would be within the skill of a person of
ordinary skill in the art to operate rank 140
and rank 142 in Figure 4 of Hal bert marked as
Exhi bit 1078 as two separate ranks. |If the
person of ordinary skill in the art wanted to,
they could do that, for exanple, using two
separate chi p-select signals; correct?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: So that woul d
require a nodification of the device in nmultiple
respects, and it would be an entirely different
di scl osure and it would not be satisfying the
principal notivation as articulated in Hal bert.
BY ATTORNEY CHANDLER:

Q Because as a technical matter,
iIt's not that hard to make two ranks operate
I ndependently from each other; correct? That
was known and done?

ATTORNEY WARRI CK:  nj ecti on;

form
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THE WTNESS: Two ranks generally
operate independently from each ot her.

In this case, they are not
I ndependent of each other. [|f you were to
dramatically change the purpose and
functionality and timng and everything with
respect to the disclosure of Figure 4 of Hal bert
and how it operates, as illustrated by Figures 5
and 6, then, you know, you would have an
entirely different device with two ranks and a
mul ti pl exer, which would be -- the nmultipl exer
woul d be irrelevant at that point and you woul d
end up with a standard UDI MM as defined by
JEDEC.
BY ATTORNEY CHANDLER:

Q O you would end up with
sonething like Figure 10 of Ellsberry marked as
Exhi bit 1073 that we were just |ooking at;
right?

ATTORNEY WARRI CK:  (nj ect i on;
form

THE WTNESS: Yes. |[If you nake
enough changes to Hal bert, you end up with
sonething that |ooks simlar to Ellsberry, but

Wi t hout the dual-read drivers that you were
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I nsisting upon for inclusion in Ellsberry's
ASIC -- data path ASIC in order to get your
collisions that you were clearly wanting to
est abl i sh.
BY ATTORNEY CHANDLER:

Q | don't want collisions. [|'mnot
trying to say I want collisions. | was just
trying to understand the hypothetical. So I'm

not pro-collision.

A Right. So --
Q "' manti-collision
A Well, we're not driving
aut ononous vehicles yet, so -- I'"'mnot in favor

of autonotive collisions either, and | try to
avoid data collisions in ny designs as well.

But the point being that the data

path circuit 120 -- | forget its formal nane --
hol d on.

Q Data interface.

A Data interface circuit. Yes,
t hank you.

So as it's structured, the data
interface circuit has a single driver onto the
DQ bus that is mbit wde so it cannot have a

collision onto that bus, as we had been

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com

Samsung Ex. 1095, p. 423
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00455



© 00 N o o A W DN PP

N DD D N NDMNDN P P P PP PP PP
a b W N b O © 00 N OO0 O W N P O

STEVEN PRZYBYLSKI, PH.D. Vol. Il
Samsung v Netlist

February 16, 2024

424

hypot hesi zi ng about El I sberry.

Q Fair to say there can be a
collision within data interface circuit 120. |If
you are one of those crazy pro-collision types
of people, you could have 126 and 128 inside
data interface circuit 120, both driving at the
same tinme, and that could cause problens if your
MJUX/ DeMJX isn't doing what it should be doing.

| mean, there's all sorts of room
for collisions, if that's what you're | ooking
for inlife; isn't that fair?

ATTORNEY WARRI CK:  (bj ecti on;
form Al so scope as to questions regardi ng data
col | i si ons.

THE WTNESS: Wth regard to data
collisions, as we agreed, it was defined and
used by a POSI TA in 2004- 2005, you would not
have collisions within the data interface
circuit 120. The MJX/ DeMJX 124 woul d
necessarily select or drive one or the other of
t he DQ), DQl buses, but those two buses woul d
not be connected physically together in order to
cause a data collision -- i.e., the sinmultaneous
driving of a single wire by both register 126

and regi ster 128.
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BY ATTORNEY CHANDLER:

Q And is that arrangenent of two
drivers connected to a MJX to avoid a data
collision, was that a typical arrangenent at the
time?

A Well, certainly whenever you have
a 2-to-1 multiplexing and that is bidirectional,
you need a MIX/DeMJX. So this is a circuit that
was well known in the art and a POSI TA woul d
understand its function and operati on.

Q In Figure 4 of the Hal bert
reference marked as Exhibit 1078, nenory nodul e
100 includes a data interface circuit 120, which
Is coupled to rank 140 by an mbit-w de data bus
RQ, and is also coupled to rank 142 by anot her
mbit-wi de data bus RDQL; correct? That's
literally what's drawn in Figure 47

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: It's drawn as two
separate mbit-w de buses RDQQ and RDQL. But
i f, for exanple, you |look at Figure 5 and the
timng of those two lines, you see that they are

effectively two halves of a single 2-mbit-w de

RDQ bus.
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BY ATTORNEY CHANDLER:

Q In Figure 4 of the Hal bert
reference marked as Exhibit 1078, the data
interface circuit 120 includes data registers
126 and 128, nul ti pl exer/denultiplexer 124 and,
towards the left, buffer 122; correct?

A Anong ot her things, yes.

Q And those are controlled by
control signals comng fromthe nodul e
controller 110 below themin Figure 4; correct?

A. Yes, there's a plurality of
signals that are shown going fromthe nodul e
controller 110 into the data interface circuitry
120 to control its constituent parts.

Q The control signals in Figure 4
of the Hal bert reference marked as Exhibit 1078
comng fromthe nodule controller 110 include a
DIR signal -- spelled D-I-R -- which determn nes
the direction of the data transfer; a REG SEL
signal, which selects either the data comn ng
fromrank 140 or the data comng fromrank 142;
and RDQS, RDQSO, and RDQS1 signals that control
buffer 122, register 126 and regi ster 128;
correct?

ATTORNEY WARRI CK:  (Cbj ecti on;
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form

THE WTNESS: So RDQSO and RDQS1
only control registers 126 and 128. | don't
think that's what you said.
BY ATTORNEY CHANDLER:

Q RDQS, RDQSO and RDQS1 - -

A |"msorry. Right, I wll -- yes.
RDQS controls 122. So your question was wel |
f or med.

I f you would -- | think, the
answer i s yes, you described that accurately.

Q | want to | ook at an annot at ed
version of Figure 5 of Hal bert which is in the
petition. Do you have the petition handy or do
you want nme to put it in the chat?

A If it's not already open, | would
appreciate you put it in the chat, please.

ATTORNEY CHANDLER: All right.
So I'l'l put Paper 1 fromeach IPRinto the chat.

(Exhi bit Nunmber PO001 was previously

mar ked for identification.)

BY ATTORNEY CHANDLER:

Q Al right. So go ahead and open

both petitions, and I'll tell you where to go

after you got them both open.
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A. Ckay.

Q So in the petition for the '417
patent, go to page 126. And then in the
petition for the '215 patent, go to page 131.
And you shoul d see the sane annotated figure in
both places. |It's an annotation of Figure 5 of
the Hal bert reference nmarked as Exhibit 1078.

A. And |I'msorry, the page nunber in
the ' 215 was, again?

Q 131.

A Yes, | see that those figures are
identical in the two petitions.

Q And you understand that those
figures in the two petitions are taking Figure 5
of the Hal bert reference marked as Exhibit 1078
and then are adding color annotations. So in
ot her words, everything in black and white was
fromthe original Figure 5 of the Hal bert
reference marked as Exhibit 1078, and everyt hing
i n color has been added.

Under st ood?

A Yes, | understand that.

Q And you see that there's the
| abel "Mbdul e CAS Latency (4.0)" in the
annotated figures on page 126 of the '417
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petition and page 131 of the '215 petition?

A. Yes.

Q And then there's also the
annotation that says "Menory CAS Latency (2.5)"7?

A. | see the annotati on.

Q Those annot ati ons are they

under st andable to you, what they're referring
to?

A. They are referring to tenporal
di fferences between different clock edges.

Q Can you explain that a little bit
nore, what you nean

A. Well, the -- annotation for the
nodul e CAS | atency is showi ng the tenporal
difference between T4 and T8; and the nenory CAS
| atency annotation is show ng the tenporal
di fference between T5 and T7n.

Q So at a high level, is it
accurate that in the -- in Figure 4 of the
El Il sberry reference marked as Exhibit 1073, when
you have a read command with the timng as shown
in Figure 5, that the nenory nodul e receives the
read command at tine T4 and starts to output the
data fromthe nodule to the host conputer

starting at tinme T8?
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A. Yes. The R command and RADD
buses are captured at T5 by the nenory devices
in both 140 and 142, and they output their data
beginning at T7/n for capture at T8.

Q But before T5, the read conmmand
Is received by the nodule controller on the
menory nodule at tine T4; correct?

A Yes, that's correct. It takes a
full cycle, between T4 and T5, for the command
and address information to flow through the
nodul e controller 110 of Figure 4 of Hal bert.

Q So Hal bert's nenory nodul e
receives the read command at tinme T4, but the
nmenory devices don't get the read conmand until
time T5.

s that fair?

A They don't capture the read
command until the rising edge of clock indicated
at T5.

Q And so there's a one-cl ock-cycle
delay in the nenory nodul e of Hal bert marked as
Exhi bit 1078 between the tine when the nenory
controll er sends the read command to the nenory
nodul e, which is happening around tine T4; and

the tinme when the nenory devices get the read
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conmmand, which is going to be around tine T5.

s that fair?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: A nore precise
formul ati on of that sentence would be it is one
cycle difference between when the nenory
controller 110 captures the read command and
when the DRAMS that are in 140 and 142 toget her
capture the read conmmand at T5.

BY ATTORNEY CHANDLER:

Q And then in the Hal bert reference
mar ked as Exhibit 1078, after the nmenory devices
capture the read conmand at tinme T5, it takes
those nenory devices 2.5 clock cycles, according
to Figure 5 to output the first piece of read
data fromthe nenory devices? Is that -- |'m
sorry.

It takes a total of 2.5 clock
cycles fromthe tinme the nenory devices receive
the read conmand for themto output the read
data and for that read data to go through the
data interface circuit 120 and to cone out the
ot her side off the nodule; is that correct?

ATTORNEY WARRI CK:  (Cbj ecti on;
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form
THE WTNESS: |'msorry --
BY ATTORNEY CHANDLER:
Q |"msorry. | nessed it up.
A Yeah, | thought so.
Q There are a | ot of arrows.
A There are nmany.
Q In the DRAM nenory devices in the

Hal bert reference marked as Exhibit 1078, those
menory devices, as shown in Figure 5 take 2.5
clock cycles fromthe tine the nenory device
receives the read command until the tine that
the first piece of data is output fromthose
nmenory devi ces.

s that fair?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: | would use
"captures" instead of "receives" because it's
cl earer and | ess anbi guous.

But -- so if we say it's 2.5 --
2-1/2 cycles fromwhen the nenory devices in 140
and 142 together capture the read command at T5
to when the DQS signal is asserted on the MDQS

line, indicating the start of the first bit
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period of the data com ng out of those nenory
devi ces.
BY ATTORNEY CHANDLER:

Q And then after the data first
cones out of the nmenory devices, according to
Figure 5 of the Hal bert reference nmarked as
Exhibit 1078, there will be an additional del ay
of approximately 0.5 clock cycles for that data
to travel fromthe right side of the data
interface circuit 120 to the left side of the
data interface circuit 120, as shown in
Fi gure 47

Ils that a fair sunmary?

ATTORNEY WARRI CK:  (nj ecti on;
form

THE WTNESS: It's actually |ess
than that, because the data on the RDQD and RDQL
buses is not captured until T8, and they -- it
flows through the circuit -- data interface
circuit 120 very quickly. And it's the -- the
strobe on the DQS signal 2, the nenory
controller is asserted on -- at the sane clock
edge T8 initiating the output of that first
pi ece of dat a.

So the actual delay through the
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data interface circuit 120 i s, depending on how
you count, about a quarter of a cycle fromthe
center of the eye input to the center of the eye
on the output.
BY ATTORNEY CHANDLER:

Q But the net result, as shown in
Figure 5 of the Hal bert reference marked as
Exhi bit 1078, is that the nodule controller
captures the read command at tine T4, and it's a
total of 4 clock cycles until tine T8 that the
menory nodul e starts outputting the first piece
of read data back to the host conputer; correct?

A. Yes. The tine difference between
T4, when the nodul e captures the read conmand
and the rising edge of DQS on the output DQS
signal indicating the availability of data A1l,
Is four cycles.

Q And then just focusing on the
DRAM nenory devi ces, as we di scussed though, the
delay fromthe tinme that the DRAM nenory device
captures the read command until the tinme that it
outputs the first piece of read data is 2.5
clock cycles, in the Figure 5 of the Hal bert
reference marked as Exhibit 10787

A Correct?
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ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: Yes. Wat this
figure shows is that the tine difference between
the DRAM capturing the read command and when the
ri sing edge on MDQS, indicating the beginning of
the first bit period on the RDQD and RDQ 1, is
2-1/ 2 cycl es.

The difference between the two is
one cycle of l|atency through the nenory
controller 110, half a cycle of comrunication
del ay between the nenories and the data
interface circuitry 120, and about a quarter of
a cycle of latency through the data interface
circuitry 120.

ATTORNEY WARRI CK:  Counsel, would
it be a good tine to perhaps have a | onger
break? | know it's about noon on the West Coast
and | ater for those of us further east.

THE WTNESS: Unless you' re about
to wap up entirely. Oherwise, yes, I'd like a
| unch break.

ATTORNEY CHANDLER: Well, | nean,
| heard both of you. Let ne at least try to

finish up with this figure.
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BY ATTORNEY CHANDLER:

Q Do you still have the annot ated
version of Figure 5 of Halbert in front of you?

A Yes, | do.

Q | was trying to listen to your
| ast answer, and | think we agreed that the
total there a fromstart to finish is 4 clock
cycles. | guess | was having a little trouble
foll ow ng what you were saying, because it
didn't seemto add up to 4.

A. So the comuni cati on del ay
bet ween t he out put of NMDQS strobe signal,
indicating the start of the data transm ssion
fromthe DRAMto the data interface circuitry
120 is -- and then there's a half-cycle del ay
between that transition and when the data is
actually captured by the data interface circuit
120. And then there's a nomnal delay within
the nenory device between when it captures that
data and when it imedi ately starts to send the
dat a.

The reason that the totals were

slightly nore than one cycle is because of the
di fference between when the DQS signals are

asserted for read data and when the center of
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the eye, indicating where the data is
capture- abl e.

But what is clear is that the
bul k of the difference between those two
annotated tinmes cones fromthe delay of the
command and address through the nenory
controller 110; and through the communi cati on on
t he MDQS and RDQD and RDQL buses and that the
anount of delay through the data interface
circuit 120 is relatively small.

Q But if you add up all of the
del ays that you just referred to, it's a total
del ay of four clock cycles; is that fair?

A. That's how we neasure | atency
in -- read latency for JEDEC standard nenory
devices fromthe capture of a read conmand on
the rising edge of clock to the rising edge of
DQS, indicating the start of a bit period for
the first piece of data of a burst.

Q |"'mstill alittle unclear if
you're agreeing wwth ne or disagreeing with ne.

A |"'magreeing wwth you that the
annotated differences of 4 cycles and 2-1/2
cycles correspond to how | atenci es are neasured
wi t hi n JEDEC st andar di zed SDRAMs and SDRAM
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nodul es, and that the annotations are for 4
cycles and 2-1/2 cycles respectively.

Q And you're referring to the
annot ati on on page 126 of the '417 petition and
page 131 of the '215 petition; correct?

A Correct, yes.

Q Netlist did not invent SDRAM
nmenory devices; correct?

A. s this a new topic or just
W appi ng up?

Q It's wapping up. Potentially
it's not a long series of questions, but, |
nmean -- unfortunately, | don't -- | don't --
it's like 10 questions depending on --

ATTORNEY WARRI CK:  Counsel , |
mean, | just want to note we've had several
occasi ons where the wtness has asked for a
break and - -

(Si mul t aneous cross-talk.)

ATTORNEY CHANDLER: |I'mtrying to
wWrap up.

THE WTNESS: |If the 10 questions
are all of the nature of "Netlist didn't

i nvent," then we can deal with those quickly.

| f you're going to get into technical details,
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then we should break for |unch.

ATTORNEY CHANDLER: |'m not goi ng
to get to the technical details, but,
unfortunately, | can't totally control what
you're going to tell ne.

THE WTNESS: No, of course not.
BY ATTORNEY CHANDLER:

Q Netlist did not invent SDRAM
nmenory devices; correct?

A | do not know if they were JEDEC
menbers through the devel opnent of those
standards. |If they were, then they had a hand
init. | don't know.

Q Netlist's '417 and ' 215 patents

do not purport to have invented SDRAM nenory

devi ces; correct?

A Wi ch variety of SDRAM devi ces
are you tal ki ng about ?

Q Any variety.

A "' m not aware of any references

wi thin the specifications of those patents that
woul d attribute the invention of an SDRAM styl e
nmenory to Netlist.

Q Netlist's '417 and ' 215 patents
do not purport to have invented DDR1 or DDR2
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SDRAM nenory devi ces; correct?
A "' mnot aware of any statenents
to that effect within the specifications of the

"417 or '215 patents.

Q Netlist's '417 and ' 215 patents
did not invent ranks of nenory devices -- ranks
with an R-- correct?

A. No. As we've seen many tines

over the last two days, those concepts date back
to the 1990s and before.

Q Netlist's '417 and ' 215 patents
did not invent the nenory controller for the
conputer system correct?

A. Menory controllers have been in
exi stence for as long as there have been
nmenories; and so no, the concept of a nenory
controller was not invented by Netlist.

Q Netlist did not invent, in the
"417 or '215 patents, address signals, control
signals or data signals; correct?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE W TNESS: Those general
categories of signal types were not invented by

Netli st and have, again, been around as |ong as
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t here have been nenories and nenory systens.
BY ATTORNEY CHANDLER:

Q Netlist's '417 and ' 215 patents
did not invent chip-select signals; correct?

A. Chi p-sel ect signals have been
associ ated with nenory devices since at | east
the 1960s, so they are not novel to anything
i nvented in the 2000s.

Q Netlist's '417 and ' 215 patents
did not invent CAS | atency; correct?

A CAS | at ency.

So the concept of a CAS | atency
dates back to the very first DRAMs in the 1960s,
so that concept was not novel to Netlist in the
2000s.

Q Netlist's '417 and ' 215 patents
did not invent the DIMM nenory nodul e or the

RDI MM nenory nodul e; correct?

A You're referring to the JEDEC
st andardi zed UDI MM and RDIMVs in particul ar?
Q Well, they certainly didn't

I nvent those; right?
A Agai n, they nay have been part of
t he JEDEC st andard-form ng procedures or

processes for those nodul es and so may have had
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a hand in that. They certainly are not claimng
to have done so wthin the specification of the
"417 and ' 215 as such.

Q And Netlist's '417 and '215
patents do not purport to have invented buffered
menory nodul es where the data signals are
buffered; correct? That was known prior to the
417 and ' 215 patents?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: The -- |I'msorry.
You're referring to buffered nodules in
particular or -- just repeat the question,
pl ease.
BY ATTORNEY CHANDLER:

Q Netlist's '417 and ' 215 patents
do not purport to have invented nenory nodul es
with buffers for the data signals; those were
known before the '417 and '215 patents; correct?

ATTORNEY WARRI CK:  (nj ecti on;
form

THE W TNESS: There were nodul es
that included buffers prior to the filing date
of the -- or the priority date of the '417 and

'215. The specifics of the additional circuitry
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on the nodules is the essential aspect of the
novel features -- clained features of the '417
and ' 215 patents.
BY ATTORNEY CHANDLER:
Q And sone exanples that we've
tal ked about of nenory nodules with buffers for
the data signals include the Perego reference
mar ked as Exhibit 1071, the Ellsberry reference
mar ked as Exhibit 1073, and the Hal bert
reference marked as Exhibit 1078; correct?
A. | take --

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: | take exception
with Ell sberry being characterized as prior art.
| thought we had gone through the provisional --
t he argunents about the provisional not
supporting all of the claimelenents at issue.
And if that is, in fact, true, then Ellsberry,
by ny understanding, today is not prior art.

Certainly Halbert, |I think if
it's prior art, includes a buffer circuit.
Perego, if it's a prior art, includes a buffer
circuit as well.
111
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BY ATTORNEY CHANDLER:

Q Putting asi de whet her or not
they're prior art, the Perego reference marked
as Exhibit as 1071, the Ellsberry reference
mar ked as Exhibit 1073, and the Hal bert
reference marked as Exhibit 1078 are all nenory
nodul es with buffers for the data signals;
correct?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: Again, |'ve been --
l et nme start again.

Putting aside the issue entirely
of which of those are prior art and which of
themare not prior art, they all include sone
degree of circuitry on the data paths of those
nodul es.

BY ATTORNEY CHANDLER:

Q Do you have any corrections or
clarifications you'd like to make to any of the
testinmony that you' ve given to ne today or
yest erday?

A. None that conme to m nd at
present, but we'll see during redirect.

ATTORNEY CHANDLER: 1'Il1l pass the
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W t ness.

If we can do this -- if we could
go off the record and then, Phil, if you could
just put in the chat how |l ong you want ne to go
away for -- and | realize it may take you a
nmonment to decide that question. But if you
could just tell nme when you want ne to cone
back, just put it in the chat, and I'll be back.

ATTORNEY WARRI CK: Wl |, | nean,
| think it would probably nake sense for us to
plan for a | onger break so the fol ks who want to
get food can do so.

ATTORNEY CHANDLER: Wiy don't
you - -

THE VI DEOGRAPHER: Counsel, woul d
you like to go off the record?

ATTORNEY CHANDLER: No, | want us
all to be on the sane wavel ength here.

Whay don't you talk, Phil, to
whoever you need to talk to, and then let us all
know i n the chat how quickly you want us to cone
back. Because if it's -- you know, | don't want
to go away for an hour if you're just going to
come back with a couple of questions, so ..

ATTORNEY WARRI CK: Wl |, | think
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it's fair to say between -- it's -- it's not
just going to be a couple of questions.

ATTORNEY CHANDLER: Okay. So
we'll go off the record and you can tell us what
time to conme back then.

ATTORNEY WARRI CK:  Ckay.

THE VI DEOGRAPHER: O f the record
at 12:18 p.m Pacific Tine.

(Luncheon recess taken from 12:18 p. m
to 1:.35 p.m)
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PROCEEDI NGS

THE VI DEOGRAPHER: On the record
at 1:35 p.m Pacific Tine.

EXAM NATI ON
BY ATTORNEY WARRI CK:

Q Dr. Przybyl ski, do you recall
bei ng asked yesterday various questions by
Petitioner's counsel related to claim
construction?

A. Yes, generally.

Q And | believe you stated
yesterday that for purposes of your
decl arations, Exhibit 2024 in these two | PRs,
that you applied Netlist's proposed claim
construction for the term"rank."

Do you recall that?

A. Yeah, | think I m sspoke in that
answer .

Q What clai mconstruction for the
term"rank"” did you apply in your declarations,
bot h marked 2024 in these | PRs?
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A. So wth regard to, for exanple,
par agraph 165 of ny declaration in the '417, |
specifically say that |I'm applying the
Petitioner's proposed construction, not
Netlist's.

Q |s that true for the entirety of
your declaration in the '417 patent |PR?

A. Yes.

Q |s that also the case for your

declaration in the '215 patent |PR?

A. Yes.

Q And Petitioner's proposed
construction -- part of Petitioner's proposed
construction, | should say, suggests that a rank

could be one or nore nenory devices; correct?

A | believe that to be the case. |
don't renenber what paragraph | -- here it is.

Paragraph 62 | tal k about the

Court's construction, and 60 | tal k about the
Petitioner's construction. "One or nore nenory
devi ces, " yes.

Q And am | correct that in formng
your opinions in these IPRs and in preparing the
decl arations marked 2024 in these two | PRs, that

you apply this construction, including the
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concept that a -- that one on nore nenory
devices on a nenory nodul e could constitute a
rank?

A Yes. | applied Petitioner's
proposed construction in its entirety, which is
an i ndependent set of one or nore nenory devices
on a nenory nodul e that act together in response
to conmand signals, including chip-select
signals, to read or wite full-bit wdth of the
menory nodul e.

Q Woul d your opinions in these two
decl arations, Exhibit 2024, be different had you
appl i ed your personal understandi ng, as
articul ated yesterday, that a rank requires a
plurality of nmenory devices?

A No. First of all, that personal
under st andi ng was based on the perspective of a
PCSI TA in 2004 and '5.

But to answer your question nore
directly, no, ny opinions that the argunents put
forward in the petition and declaration are --
fail to invalidate or render obvious any of the
clains of the -- these two patents would remain
the sane regardl ess.

Q And in your declarations, did you
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provi de any opi nions regarding claim
construction for any terns in the '417 or '215
pat ent s?

A No, | did not provide any new
claimconstruction. | |ist the proposed
constructions that are in the record, and |
applied Petitioner's -- | did not render an
opinion as to which or any of those were a
correct construction.

Q Now, yesterday you were al so
asked sonme questions about SO DI Mvs.

Do you recall that?

A SO DI MV were one of the DI MM
types that were in the list of -- enunerated
DI MM types or nenory nodule types in one of the
ref erences.

Q And do you recall also being
asked questions yesterday about FB-D M?

A. Yes, simlarly.

Q Can | have you take a | ook at the
"417 patent, Columm 6, beginning around |ine 43.
And this is a paragraph we've | ooked at both
yest erday and today.

A Yes, | have that in front of ne.

Q And you'll recall that there is
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identical text in the '215 patent?

A Yes. M. Chandl er pointed that
out .

Q |'"d like to ask you a coupl e of
guestions about the sentence that begins around
line 43. |I'mgoing to read it:

“Furthernore, nenory nodul es

10 conpati ble with enbodi nents

descri bed herein include, but are

not limted to, single in-line

nmenory nodules (SIMVs), dual in-line

menory nodul es (DI MvB),

smal | -outline DIMv (SO DI MVB),

unbuffered DI MMS (UDI M),

regi stered DI MVt (RDI M\s) ,

fully-buffered DI MVs,

(FB-DI M DI MV5) , rank-buffered

DI Mv5, (RBDIMVB), mni-DI MV, and

m cro- DI MVs. "

Did | read that correctly?

A. Yes, you did.

Q So when the patents say that
t hese various types of nenory nodul es are
conpati ble with enbodi nents described in the

patent specifications, what does that nean to
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you?

A It neans that these style of
nodul es, which are literally conpatible with the
enbodi nents di sclosed in the specification of
the '417 and '215. |In other words, if you were
to take the SO-DI MM outline and you could create
a new nodul e that incorporates features fromthe
specification of the '417 and ' 215 patents and
create a new SO DIMV that would not be a
standard -- standardi zed SO DI MM but woul d have
that formfactor, and in that way these nodul e
types are conpatible with the enbodi nents
di scl osed in these specifications.

Q And that's, to be clear, not the
sane as being an enbodi nent of the clai ned
I nvention; correct?

A No. There are not enbodi nents
that are disclosed that fit any of those
physi cal paraneters for the -- or -- of those
nodul e types.

Q So, for exanple, were -- would
t he POSI TA have been aware of any SO DI MV at
the tinme of the invention that would constitute
enbodi nents of the '417 or '215 patents' clai ned

i nventi ons?
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A. Wel |, the JEDEC standards for
SO DI MVs have not been brought into the record
here. | haven't reviewed those in a long tine,
but it's nmy recollection that as of 2004 and
2005 there were not any SO-DIMvs with, for
exanple, buffers on the DQ lines, that they were
nore along the line of UDI MV, the DRAMS were
just connected directly out to the contacts of
t he SO DI MMVs.

Q And do you understand the clained
I nventions of the '215 and '417 patents to
require such buffers on the DQ |ines?

A. Yes. It's -- it's -- there is
the -- there are nunerous elenents within these
patents that recite buffers and the |ike that
require circuitry between the DRAMs and the pins
of the nodul es.

Q This portion of the
specifications also reference FB-DIMVs. Do you
recall when FB-DI MVs were standardi zed?

A. It's ny recollection that
FB-DI MVs were first standardized in 2007.

Q Now, you have opined that the
priority date for the '215 and '417 patents

shoul d be at |east as early as January of 2005;
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correct?

A More precisely what |'ve opined
on is that the argunents within the petition and
the correspondi ng declaration that attenpt to

invalidate or set the priority date of the
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clains to be after -- sone point after the date
associated with the '087 provisional are
rebutted effectively; and that's so the clains
at issue deserve that priority date absent any
addi tional argunents to the contrary.

Q And in that '087 application,
from-- that was filed in January of 2005, the
i nventors did not include all of the sane exact
text that is included in the specifications of
the '417 and ' 215 patents; right?

A | ndeed. That's how provisionals
work. You're allowed -- between the provisional
and the final application, you're allowed to
flesh out and fully teach the invention.

There's no expectation that the full text of the
patent be present within the provisional.

Q And - -

ATTORNEY CHANDLER: Phil and
Dr. Przybylski, if you could | eave tine between

the question and answer for ne to object.
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| have an objection to that | ast
question that it was | eadi ng.

THE WTNESS: | wll try.
BY ATTORNEY WARRI CK:

Q Dr. Przybylski, do you recall if
the ' 087 provisional included any discl osures
regardi ng FB- DI MVB?

A. | don't recall specifically, but
we can check and search for FB-DIMMin there.
don't think there was any -- | don't recall any
reference to the FB-DIMVs per se in the '087.

Q And so is it possible that the
| anguage regarding FB-DIMVs in the
specifications of the '417 and '215 patents was
added subsequent to that January 2005
provi si onal application?

ATTORNEY CHANDLER: (nj ecti on;
| eadi ng.

THE W TNESS: Yeah, it's clear --
if the language is not in the provision, it
was -- provisional application, it nust have
been added at sone point during the prosecution
after that tine.
BY ATTORNEY WARRI CK:

Q What understanding, if any, do
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you have about the relationship between

enbodi nents that are disclosed in a patent
speci fication and enbodi nents that are clai ned
i n those patents?

A. Not all disclosed enbodi nents are
clainmed; not all clainms enconpass all disclosed
enbodi nent s.

Q Now, yesterday you may recall
there were questions fromPetitioner's counsel
regardi ng Exhibit 2031, which you cited in your
decl arati ons.

Do you recall that?

A 2031 bei ng Appendi x -- Appendi x X
of -- at -- at Section 4.1.2.10 of JEDEC
standard 21-C, Rel ease 13.

Q Yes. And | believe you testified
yesterday that you were not aware of the
specific publication date of that docunent,
Exhibit 2031; is that right?

A Yes. This docunent doesn't have
a date on it; it only has a rel ease date -- a
rel ease nunber. And Counsel didn't provide any
docunentation vis-a-vis the date of this -- of
Rel ease 13.

Q When you cited Exhibit 2031 in
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your decl arations, Exhibit 2024 in these two
| PRs, was it your belief that the cited
information refl ected the know edge of a PCSI TA
at the tinme of the invention?

A Yes. Cenerally speaking, the
i dea of SPDs containing information about the
nodul es predates the DDR2 instantiation of that
standard, and so it's -- | think | opined to the
effect that the -- the idea of SPDs generally
and their contents would have been known to a
POSI TA in the 2004-2005 tine frane.

Q And woul d that include the
specific information that you cited in
Exhi bit 2031 in your declarations in these two

| PRs?

A Yes, it woul d.

Q And is that the case regardl ess
of when Exhibit 2031 was published?

A Yes. O the -- the two

references to 2031 in ny declarations, the

contents -- the portions that | cite to from
2031 woul d have been in the -- in the know edge
of a POSI TA of 2004-2005.

Q |'"d like to | ook at Exhibit 2031

if we can. Could you pull that up, please.
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A. | "' m | ooking at 2031, the first
page of it at | east.

Q Can you | ook at page 8, please.

A Page 8.

| " m | ooki ng at page 8.

Q And on page 8 we have a table
that appears to be related to nodul e data w dth.
s that right?

A. Yes. "Byte 6: Model Data Wdth"
Is the heading on the top of page 6.

Q And do you recall answering
guestions yesterday about nodule data width in
t he context of the JEDEC21-C standard?

A. Ceneral ly, yes.

Q And in this table on page 8 of
Exhi bit 2031, we have various entries with
different possible -- with different data w dth
val ues provided, such as 32, 33, 64, et cetera.
s that right?

A Yes.

Q And sone of the lines on this
t abl e have dashes rather than a nunber provided
for the data width colum of the table.

Do you see that?

A | do.
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Q Do you know what that indicates?

A The -- only sone of the val ues of
the 8-bit field represented by bit 0 through bit
7 are allowed; and rather than only listing the
al |l oned ones, the authors of this standard have
put in rows of the table with dashes to signify
to the reader that there are gaps in the val ues
that are allowed. And any values that are in
t hose gaps are not allowed and, therefore, are
I ndi cated as such wth dashes.

Q So in light of this table on
page 8 of Exhibit 2031 under the JEDEC21-C
standard, would a 4-bit nodule data wi dth be
permtted?

ATTORNEY CHANDLER: (nj ection;
| eadi ng.

THE WTNESS: So what this table
says is that the SPD does not define a
4-bit-wdth nodule type. So it's not proper to
attenpt to identify the nodule width to be 4

bits.
BY ATTORNEY WARRI CK:
Q What about 8 bits?
A. Simlarly.
Q Were 4- or 8-bit-width
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JEDEC- conpl i ant nodul es known to a POSI TA at the
time of the invention of the '417 and ' 215
pat ent ?

ATTORNEY CHANDLER: (nject to
form

THE WTNESS: Not DI MVs. There
were 8-bit-wide SIMW that were archaic. |
don't even know if they predate JEDEC s
I nvol venent in the standardization of nodul es.
They may just have been industry standard
wi t hout bei ng JEDEC i ndustry standard nodul es.
| don't know that.
BY ATTORNEY WARRI CK:

Q You al so answered questions
yesterday regarding the definition of the
POSI TA, or the person of ordinary skill in the
art, for purposes of your declarations related
to the '417 and ' 215 patents.

Do you recall that?

A. Ceneral | y speaki ng, yes.

Q And | believe at various tines
you indicated that certain technol ogi es or
potential prior art may have predated that
hypot heti cal POSI TA by sonme nunber of years; is
that right?
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A. Yes, | renenber questions al ong
t hose |i nes.

Q And how, if at all, did it inpact
your anal ysis for purposes of your declarations,
Exhibit 2024 in these two | PRs, that any

potential prior art may have cone -- nay have
existed in tinme substantially before the -- et
nme -- let nme rephrase that question. |
apol ogi ze.

How, if at all, did the age of
any potential prior art affect your analysis for
pur poses of your declarations, Exhibit 2024 in
these two | PRs?

A. "' m not aware of any archaic
prior art that was ol der than the professional
experience of a POSITA, as we discussed
yest erday, having any inpact on the analysis in
ny decl arati ons.

Q So you did not ignore any prior
art by reason of it being too ol d?

A. No.

Q And is it your view that a
POSI TA, at the tinme of the invention of the '417
and ' 215 patents, would have ignored any

potential prior art by reason of it being too
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ol d?

A No. The POSI TA woul d not ignore
i deas or prior art because it's too old.

Q Today you were asked questions by
Petitioner's counsel about the concept of rank
mul tiplication.

Do you recall that?

A. Yes.

Q |s it your understanding that the
clainms of the '417 and ' 215 patents are directed
to the concept of rank nultiplication?

A No, | don't think that the
I ndependent clains of these patents relate to
rank nmultiplication at all.

Q On the topic of rank
multiplication, Petitioner's counsel asked you a
| ot of questions about Figure 1 of the Perego
reference, which is Exhibit 1070.

Do you recall that?
A Let nme bring up 1070.
ATTORNEY CHANDLER: |'m sorry.
What figure did you say?
ATTORNEY WARRI CK:  Fi gure 1.
THE W TNESS: 1070 is Jacobs'
book.
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BY ATTORNEY WARRI CK:

Q | apol ogi ze.

A Perego is 1071.

Q Yeah, | apol ogize. So strike
t hat .

Did not nean Perego.

A You nean the --

Q O the '417 and ' 215 patents.

A. Yes, that nakes nore sense.

Q So you recall being asked
questions about rank nultiplication in the
context of Figure 1 of the '417 and '215
patents, yes?

A Yes, correct.

Q |s there anything in Figure 1 of
the '215 and '417 patents that woul d be
i ndicative of rank nultiplication to a PCSI TA at
the time of the '417 and ' 215 patent inventions?

A Repeat that back for ne, please.

Q Sur e.

|s there anything in Figure 1 of
the '215 and ' 417 patents that would be
i ndicative of rank nultiplication to a PCSI TA at
the tine of the inventions?

A. To the extent that there's a
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singl e chip-sel ect shown going in and a POSI TA
viewed that as a single chip-select as opposed
to a plurality of chip-select signals going in
and a plurality of chip-selects going out, that
m ght be indicative of sone formof rank

mul tiplication going on. But there are --
that's not the only possible interpretation of
Figure 1.

Q When you say "a chip-sel ect
signal going in," are you referring to a signal
being input to what's |abeled as 40 in Figure 1?

A Yeah. The -- between nenory
controller 20 and circuit 40, there's a |line
that's drawn as bidirectional, |abeled CS wth a
pound sign, CS bar, between those two. That's
what |"'mreferring to.

Q And, in your opinion, how would a
POSI TA at the tinme of the invention interpret
that CS# label in Figure 1 of the '417 and '215
pat ents?

A There are a range of
possibilities. |Its bidirectionality would be a
poi nt of confusion to a POSI TA, because
chi p-sel ect signals don't generally flow back

froma nodule towards a nenory controller. It
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may be al so that the chip-select CS# |ine could
be a chip-sel ect bus, as the address and control
i nes are obviously buses and are | abel ed
i dentically.

So there are a nunber of
possibilities that would cone to m nd of a
POSI TA | ooki ng at Figure 1.

Q I n your opinion, are there
enbodi nents of the '417 and ' 215 patents that do
not include rank nmultiplication?

A. Yes. As | talk about in
paragraph 78 of ny '417 decl aration, rank
multiplication is just one of the ideas found in
the specification of the '417 and is generally
restricted to a range involving the Verilog
exanples. But it's not a concept that's found
within the clainms of the '417 or '215.

Q You were al so asked questions
today by Petitioner's counsel regarding
Ranbus-styl e nmenory nodul es and nenory devi ces;
Is that right?

A Yes.

Q Do the '417 and ' 215 patents
provide any indication to a PCSI TA at the tine

of the inventions that the clained i nventi ons of
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the '417 and ' 215 patents could be used in a
Ranbus- styl e environnent ?

ATTORNEY WARRI CK:  (bj ecti on;
| eadi ng.

THE WTNESS: No, there's --
there's really no suggestion of that wthin the
figures or specification of the '417 or '215.
BY ATTORNEY WARRI CK:

Q |s there any indication in the --
or suggestion in the '417 and ' 215 patents that
enbodi nents of the clainmed inventions could
I ncor porate both JEDEC- styl e SDRAM nenory
devi ces and a Ranbus-style primary channel ?

A. | don't find any support for the
I dea that enbodi nents of the '417 and '215
could -- would use a Ranbus channel of any of
the flavors that we are famliar with in this
matter. It's all directed towards -- the
enbodi nents are all directed towards vari ations
of the SDRAMs and the other JEDEC standardi zed
devi ces and nodul es.

Q You were al so asked questions
t oday about the Perego reference, which is
Exhi bit 1071.

A. Yes.
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Q Does Perego contain any
suggestion to a POSITA that its clained
i nvention could be inplenented with a

JEDEC-style primry channel ?

A Perego's cl ai ns?
Q Correct.
A | have not paid a | ot of

attention to Perego's clainms since it was
referenced as prior art. Only to the extent
that the clains are part of the original.

Q Let nme ask you a better question.

Does Perego contain any

suggestion to a POSI TA that the enbodi nents
di scl osed in Perego included a JEDEC-styl e
pri mary channel ?

A In nmy discussions with
M. Chandl er, we characterized JEDEC style
pri mary channel as one that not just had
separate address control and data signals but
whi ch al so enbodi ed the other features and
aspects of DDR2 SDRAM nodul es. And as a
result -- or wwth that view of what a
JEDEC-style primary channel mght be, there is
no suggestion wthin Perego that |I'm aware of

t hat suggests a JEDEC-style primary channel.
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Q Does Perego provide any
suggestion to a POSI TA that the discl osed
enbodi nents in Perego could be used with a
JEDEC-style primry channel ?

A ' m not aware of any such
suggestions within the specification of Perego.

ATTORNEY WARRI CK: | have no
further questions at this tine.

ATTORNEY CHANDLER: Take a break
for about ten m nutes?

ATTORNEY WARRI CK:  Sur e.

ATTORNEY CHANDLER: And then I'1|
have at | east sone questions.

THE VI DEOCCRAPHER: O f the record
at 2:15 p.m Pacific Tine.

(Recess taken from2:15 p.m to

2:26 p.m)

THE VI DEOGRAPHER: On the record
at 2:26 p.m Pacific Tine.

FURTHER EXAM NATI ON
BY ATTORNEY CHANDLER:

Q Dr. Przybylski, | want to follow
up with you first with respect to claim
construction for the term"rank." Al right?
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A. Yes.

Q And so you understand there's a
di sagreenent where Sanmsung has taken the
position that "rank" can include one or nore
menory devi ces, and Netlist has taken the
position that "rank" requires two or nore nmenory
devi ces.

Under st ood?

A. Yes.

Q Did | hear you correctly say, in
response to questions fromNetlist's counsel,
that you are not offering any opinion
di sagreeing with Sansung's proposed claim
construction for the term"rank” wth respect to
Sansung's position that the term"rank" can
I ncl ude just one nenory device?

A |'ve not been instructed to offer
any particular opinions wwth regard to claim
construction, so | presented the different
alternatives. And as | noted in redirect,
the -- | applied Petitioner's construction to
the "rank" elenent of the independent claimns.

Q So to be clear, in these | PRs you
are not offering any opinions disagreeing with

Sansung' s proposed construction for the term
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“rank"; correct?
A "' mnot offering any opinions
di sagreeing or agreeing with Sansung's

construction of "rank."

Q Can you pull up the '417 and ' 215
pat ents again.

A Both or just one?

Q Wll, | want to cover both. It's

up to you whether you want to | ook at both or
just want to focus on one, with the
understanding that the specification in the
figures are the sane in both.

A. Al right. 1'mIlooking at the
"417 right now.

Q You were asked questions about
whet her the clains of the '417 and ' 215 patents
concern rank nultiplication, by counsel for
Netli st.

ATTORNEY WARRI CK:  (bj ecti on;
form
THE WTNESS: That was a
statenent or a question?
BY ATTORNEY CHANDLER:
Q Do you recall a nonent ago being

asked by counsel for Netlist about whether or
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not the clains of the '417 and ' 215 patents
require rank multiplication?

A | remenber sone questions on
redirect about that. | think they were phrased
alittle bit differently, but yes, | understand
what you're tal king about.

Q The ' 417 and ' 215 patents
di scl ose rank nmultiplication; correct?

A. As | describe in ny declaration,
the rank multiplication is one of the aspects of
t he enbodi ments -- or sonme of the enbodi nents of
the '417 and ' 215, but there are other ideas and
di scl osures and enbodi nents as well.

Q And | think you said that in your
opi nion, the independent clains -- or at |east
sone of the independent clains, the '417 and
'215 patents do not require rank nultiplication;
correct?

A There is a single independent
claimfor the '415. There are --

Q You said '415.

A | apol ogi ze. '417. It's been a
|l ong two days. M apol ogi es.

There's a single i ndependent

claimfor the '417, and there are only two
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I ndependent clains for the '215. And it was ny
answer to counsel that rank nultiplication is
not a essential feature of either -- of any of
t hose cl ai ns.

Q But there's a difference between
"essential feature" and whether the claim
enconpasses rank nultiplication; right?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE W TNESS: " Enconpasses" --
woul d you clarify what you nean by
"enconpasses. "
BY ATTORNEY CHANDLER:

Q VWhat |'mgetting at, and | think
you understand, is that the way i ndependent
clains work is that they're broader than the
dependent clains. So you can have an
I ndependent claimin the '417 and ' 215 patents
that covers two enbodi nents, one of which is
rank nmultiplication, one of which is not; and
then there can be dependent clains that further
limt the independent claimto one of those two
enbodi nents, such as rank nultiplication;
correct?

A Yes. That's a general statenent
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of how dependent cl ai ns worKk.

Q And there are at | east sone
dependent clains in the '417 and ' 215 patents
that require rank nmultiplication; right?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: You want to point
me to a specific dependent claimthat we are
t al ki ng about ?
BY ATTORNEY CHANDLER:

Q Sure. Look at dependent Clains 9
through 11 of the '215 patents.

A "1l bring up the '215, one
nonent, pl ease.

And you said Caim9?

Q 9, 10, 11.
(Wtness reviews docunent.)
A. None of these use the word "rank
multiplication.” You have to -- | haven't

| ooked at these particular clains in a |ong
while, so |I'd have to spend sone tine studying
themto understand whether these plurality of

di fferent chip-select signals constitute rank
mul tiplication or sone broader concept that was

al so enabl ed by the specification of these
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pat ent s.
Q But the point is, you have never
of fered the opinion and you're not trying to
of fer the opinion now that the clainms of the
"417 and ' 215 patents are sonehow such that they
do not include rank nmultiplication; right?
ATTORNEY WARRI CK:  (Cbj ecti on;
form
THE WTNESS: | have not offered
any opinions as to whether the scope of these
clainms do or do not include nodul es that
i npl emrent rank mul tiplication.
BY ATTORNEY CHANDLER:
Q Could you turn to Columm 23 of
the '417 patent and Colum 21 of the '215
pat ent .
A | have the '215 in front of ne.
What |ines of Colum 217
Q "1l just ask it nore generally.
It's the sane point, which is, in Figure 1 of
the '215 and '417 patents, to be clear, that
Figure 1 of the '417 and ' 215 patents can
i nclude rank nultiplication.
Now, you're saying there may be

ot her enbodi ments where it doesn't have rank

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com
Samsung Ex. 1095, p. 474
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00455



© 00 N o o A W DN PP

N DD D N NDMNDN P P P PP PP PP
ag b W N b O © 00 N OO O b W N B O

STEVEN PRZYBYLSKI, PH.D. Vol. Il
Samsung v Netlist

February 16, 2024

475

multiplication; but the flip side is the patent
makes clear that it can inplenent rank
mul tiplication; correct?

A There are definitely col ums that
tal k about -- and the tables and the like that
tal k about rank multiplication and how do you
inplenment it vis-a-vis the density transition
bits and so forth.

Q And that can all be done in
Figure 1 of the '417 and '215 patents; correct?

A. Yes. Figure 1 is sufficiently
generic that it could show enbodi nents
including -- that include rank nmultiplication,
as well as others that do not.

Q Coul d you turn to Colum 6 of the
"417 patent, and | think it's also Colum 6 of
the '215 patent. Bottom of Columm 5, top of
Colum 6 of the '215 patent. Let ne know when
you' re there.

A You're referring to the | oad
i sol ation section or sonething el se?

"' m | ooking at the Columm 6 of
the '417.
Q It's the sanme section that

counsel for Netlist was asking you about. It's
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tal king about all the different types of nenory
nmodul es and all the different types of nenory
devices that are conpatible with the '417 and

' 215 patents.

A. Yes.

Q So Colum 6, lines 43 or so; and
then in the '215 patent, Colum 5, |ine 63 or
SoO.

A. Yes, | see that section of
Colum 6 of the '417.

Q And there were sone questions
t hat you were asked about SO DI MM and FB- DI MV
and whet her those were conpatible with the

di scl osed i nvention of the '417 and ' 215

pat ent s.
Do you recall those colloquies?
A. Yes.
Q And your testinony was that an

SODIMMin the prior art would not satisfy the
cl ai med i nventi on.

I nstead, if | understand your
point correctly, your point was that you could
take an SO DI MM fromthe prior art and then
nodify it to practice the inventions disclosed

by the '417 and ' 215 patents.

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com
Samsung Ex. 1095, p. 476
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00455



© 00 N o o A W DN PP

N DD D N NDMNDN P P P PP PP PP
a b~ W N BB O © 00 N OO O M W N B O

STEVEN PRZYBYLSKI, PH.D. Vol. Il

February 16, 2024

Samsung v Netlist 477

s that fair?

A. | think the essence of ny
testinmony was that these terns refer either to
formfactors or to JEDEC standardi zed specific
nodul es.

To the extent that this list of
buffer types is referring to just the form
factors, you could have a POSI TA take the
I nventions of -- or enbodinents of the '417 and
i npl emrent themon a SO DIMM formfactor, for
exanpl e; but that the standardi zed SO DI Mvs of
the 2004-2005 tinme frame do not, for exanple,

i nclude buffers on the data paths.

Q Ckay. So in your opinion, as of
January 19th, 2005, the priority date that you
have said applies, in your opinion, a person of
ordinary skill in the art would be able to
i npl ement rank nmultiplication on an SOD MV is
that correct?

ATTORNEY WARRI CK:  (nj ecti on;
form

THE W TNESS: SO DI M are
constrained in the anmount of area that they have
on themrelative to standard DI MVs; but in
theory, that's -- that's generally true.
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The ...
BY ATTORNEY CHANDLER:

Q And to take another exanple, in
your opinion, a person of ordinary skill in the
art as of January 19th, 2005, would be able to
take a UDIMM which is to say an unbuffered
menory nodul e, and that person could inpl enment
rank nmultiplication on the UDIMV correct?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: G ven the teachings
of the '417 and '215 in front of them they
woul d have the teaching necessary to inplenent
the rank multiplication units in the circuit 40
or 42, et cetera, depending on the particular
figures we are tal king about. And just as they
could in a full-sized DI MM nodul e -- the UDI MV
are the sane size, so they would be able to
nmodify a UDIMMto incorporate the additional
integrated circuits and other -- and features
that are disclosed with the rank nmultiplication
enbodi nents of the '417 and ' 215.
BY ATTORNEY CHANDLER:

Q And so if you took a UDI MM as of
January 19th, 2005, and tried to inplenent
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rank nultiplication as taught by the '215 and
"417 patents, you would need to add buffers to
the data lines; is that right?

Because those don't exist on a
UDIMM right? There's no buffers on the data
lines of a UDMM so you woul d have to add new
data buffers to the UDIMMto inplenent the rank
mul tiplication taught by the '417 and ' 215
patents; correct?

A That woul d certainly be one way
to acconplish the inclusion of rank
multiplication features onto a UDIMM |' m not
prepared to say that's the only way. There are
certainly figures that suggest that they're not
required in the teaching of the '417, but,
again, this is not a concept that |'ve thought a
| ot about to this point.

Q But, in your opinion, a person of
ordinary skill in the art would know how to put
data buffers on a UDMM and woul d al so know how
to put the circuit 40 of the translation |ogic
to inplenent rank nultiplication, as of
January 19th, 2005, wi thout any of that
Veril og code; correct?

ATTORNEY WARRI CK:  (Cbj ecti on;
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form
THE WTNESS: |'msorry. \Wat

about the Verilog code? | didn't catch that.
BY ATTORNEY CHANDLER:

Q The Verilog code is not sonething
the person of ordinary skill needs, right to
i npl enent the rank nultiplication? O do you
think they do need it?

A. Well, certainly the Verilog code
is part of the disclosure of the '417 and
I ncludes -- is part of the enbodi nents of that
specification. To the extent --

Q But it's not -- but not -- I'm
focused on January 19th, 2005; right? The
'087 didn't have any Veril og code.

A | see your point.

Yeah, it would be nore of a

chall enge for a POSITA. But | think that a
POSI TA woul d be able to re-create that Veril og
code fromthe concepts of a rank multiplication
in the context of adding that to a UDI WM

Q Right. So in your opinion, a
person of ordinary skill in the art as of
January 19th, 2005, |ooking at the '087
provi sional marked as Exhibit 1005 had the skill
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to take a UDIMM add data buffers to the data
lines, add logic to performrank multiplication
based on the density transition bit, and would
have the skill to create the Verilog code to
programthat logic to operate correctly.

s that fair?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: | want to pull up
the '087. Do you have the exhibit nunber for
t hat ?
BY ATTORNEY CHANDLER:

Q 1005
A. There it is. Sorry.
Yes, | believe there's

sufficient disclosure in the '087 for a PCSI TA
to do that.
Q You were asked sone questions

about when FB-DI MM was st andardi zed and when it

was known.
Do you recall those questions?
A I n general, yes.
Q | think you said that your

recollection is that FB-D MM was standardi zed in

2007. But clearly the inventors of the '417 and
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'215 patent were tal king about it before 2007,
right?

ATTORNEY WARRI CK:  (bj ecti on;
form

THE W TNESS: What we established
was that the '087 provisional application does
not nention the FB-DIMV and that at sone point
during the provision -- the transformati on from
the provisional to the final specification,
di scussion of the FB-DI MV were added. | do not
know at what point in the prosecution of the
"417 and ' 215 that particul ar | anguage was
added.
BY ATTORNEY CHANDLER:

Q But you understand that the '417
and ' 215 patents haven't changed with respect to
the specification in the discussion of FB-D WM
since the nonprovisional application was fil ed;
right?

ATTORNEY WARRI CK:  (nj ecti on;
form

THE WTNESS: ['msorry. | have
not | ooked carefully at the full prosecution
history, so I don't know when the |ast

continuation-in-part or the non- -- the -- which
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version of the -- which application actually
contains that |anguage for the first tine.
BY ATTORNEY CHANDLER:

Q And ny point is a little broader
than that, which is: Regardless of when FB-D MV
was finally standardi zed by JEDEC, which may
have been in 2007, persons of ordinary skill in
the art before that tinme, they would have known
about FB-DI MM and that it was com ng; right?

A Not necessarily. The -- it would
have been di scussed within JEDEC commttee
nmeetings prior to that; and senior engineers
within the conpanies participated in the
particul ar JEDEC comm ttee that was thinking
about standardi zing FB-DI MV woul d clearly have
been aware of the proposal and the various
bal | ots being voted on with regard to the
ultimate standard.

But a POSI TA outside of that
sel ect group woul d not necessarily have heard
the termor been aware of it prior to the
rel ease of the standard. O at least a -- at
| east of press rel eases foreshadow ng that
rel ease.

And, again, none of that is in
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the record here, so we don't know when t hat
happened.

(Exhi bit Nunmber 1012 was previously

mar ked for identification.)
BY ATTORNEY CHANDLER:

Q W'll take a | ook at
Exhi bit 1012, which | put in the chat, which is
t he nonprovi sional application filed July 1st,

2005.

A This is patent nunber '386. That
one?

Q Yes. And that's part of the
priority chain of the famly of patents.

A. Ckay, | have that up.

Q So Exhibit 1012, filed July 1st

2005, refers to FB-DIMMin Colum 6, [ine 8 or

S0, correct?

A. Yes. The FB-DIMVs are nentioned
there at -- across lines 8 and 9.
Q And the | anguage in Colum 6 of

Exhi bit 1012, from approximately lines 1 through
30, about how the nenory nodule is conpatible
wi t h enbodi nents described in Exhibit 1012
include DM SO-DIMM FB-DIMM et cetera,

that's the sane | anguage that appears in the

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com
Samsung Ex. 1095, p. 484
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00455



© 00 N o o A W DN PP

N DD D N NDMNDN P P P PP PP PP
a b W N b O © 00 N OO O W N B O

STEVEN PRZYBYLSKI, PH.D. Vol. Il
Samsung v Netlist

February 16, 2024

485

"417 and ' 215 patents marked as Exhibit 1001;
correct?
A. It appears to be. | haven't

actually conpared them word by word, but the

general list is the sane, yes.
Q And that's not surprising, that a
person of ordinary skill in the art woul d have

known about FB-DI MV even before JEDEC fi ni shed
the standards for FB-DI MVs; correct?

A No, ny testinony of a few nonents
ago is that a PCSI TA woul d not necessarily have
heard of FB-DIMVs well in advance -- certainly
years i n advance of the rel ease of the standard,
unl ess there was a product that the standard was
followng in the marketplace -- and |'m
certainly not aware of that -- or press accounts
t hat foreshadowed the rel ease of the standard.

Wth this language in the
Colum 6 of the '386 or the '417 or the '215
i ndicates to ne is that nost likely Netlist was
a nmenber of JEDEC and that the inventors of
this -- listed on this patent application were
either participating in or were talking with
Netlist representatives at the JEDEC neeti ngs

and, therefore, were aware of a forthcom ng
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standard that was not yet widely in the public
domai n.

Q But how can you say it wasn't
widely in the public domain when |I'm | ooking at
it in a patent application filed July 1st,
2005?

A | said not wwdely in the public
domain. Cearly, the inventors had heard the
term may have known nore than just the nane of
It. We don't know.

We knew that there was sonet hi ng
call ed FB-DI MMt hat was bei ng worked on at
sone -- by sonmeone either in a conpany sonewhere
or wwthin JEDEC. W have no know edge of
exactly how that termcane to be known by the
i nventors and put into the | anguage of the
specification as of the m ddle of 2005.

Q So do you disagree with
Exhibit 1012 when it says as of July 1st,

2005, that a person of ordinary skill in the art
could inplenment rank nmultiplication in an
FB- DI MW

ATTORNEY WARRI CK:  (Cbj ecti on;
form
111/
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BY ATTORNEY CHANDLER:

Q That's what -- that's what
Exhi bit 1012 is saying; right? 1Is "Menory
nodul e 10 conpati ble wth enbodi nents descri bed
herei n" includes DIMM SO DI MM and FB- DI MM

And |'"'mtrying to understand if
you're sort of fighting what the inventors are
telling us about whether a person of ordinary
skill in the art reading this application could
actually do what they're saying.

A. Wel |, your previous question --

ATTORNEY WARRI CK:  (bjection to
form

THE W TNESS: Your previous
guestion was all in the context of UDI MVs, which
were, in fact, wdely known by POSITAs in the
2004- 2005 time frane.

To the extent that an FB-D MM was
not widely known within -- in July of 2005 and
that in only -- and that a PCSI TA woul d have
only had full access to the details of a -- what
an FB-DIMM actually is until |ater neans that
the mgration of the features of this
specification into an FB-DI MM woul d have

required two things: First of all, a know edge
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of this specification, and a know edge of
FB- DI M\E.

If the latter was not w dely
known until sonetinme after 2005, that is when a
POSI TA woul d have been able to undertake such a
t ask.
BY ATTORNEY CHANDLER:

Q There were a ot of "ifs" in your
answer, and so it's a little unclear to ne what
your position is about whether or not a person
of ordinary skill in the art as of July 1st,
2005, could have inplenented rank nultiplication
in an FB-DIMM as stated by Netlist patent
mar ked as Exhibit 1012 in Columm 6 |ine 8.

A. VWhat ny answer --

ATTORNEY WARRI CK:  (Object to
form

THE W TNESS: What ny answer
tried to convey is that if a POSITA in July 2009
[sic] had full know edge of what an FB-D MM was
going to be, then, yes, it would have been
possi bl e.

But if a POSI TA was not aware of
what the details of an FB-DI MM were or were

going to be at that tinme, then one half of the
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equation is not present.
BY ATTORNEY CHANDLER:

Q Coul d a PCSI TA have joi ned JEDEC
to get information about the FB-DIMMif they
didn't have it already?

A. No.

ATTORNEY WARRI CK:  (bj ection to
form

THE WTNESS: As we di scussed
yest erday, the nenbers of JEDEC are conpani es,
and they are bound by nondi scl osure agreenents.
So sone random Joe can't walk in off the street
and attend a neeting.
BY ATTORNEY CHANDLER:

Q Not sonme random Joe: A person of
ordinary skill in the art, which is, you know,
the field of art that JEDEC is concerned about.

A. Well, with regard to the JEDEC
meetings, a POSITA engineer that's relatively
green is not necessarily sonmeone that can cone
In, even as a representative of his parent
conpany, the conpany that he or she works for.

But the -- it is the senior
menbers of the engi neering and marketing teans

of the nenber conpanies that routinely
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participate in the JEDEC neetings, because it's
their expertise that hel ps direct the
st andar d-setting process.

Q So are you suggesting that the
inventors at Netlist, when they disclosed on
July 1st, 2005, FB-DIMMin Exhibit 1012, did
that violate sonme JEDEC policy?

A. "' m not aware of the specifics of
the JEDEC policy with regard to the nam ng
term nol ogy of future standards.

There's also the possibility that
there is a product or a product plan of sone
conpany that was putting that term nology into
the public domain with or w thout disclosing
full details of it. W -- we have nothing to go
on except for these four words in Colum 6.

Q Well, it's not entirely true. |
nmean, we have the | evel of ordinary skill in the
art to go on; right?

A Yes, but your questions prem sed
around a nodification of sonmething. And if you
don't know what you're nodi fying, you can't
effect that.

So the specification of the '417,

'215, et al., teaches the features that are
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going to be added to sonething, in your
hypot hetical; but without -- this specification
doesn't tell us about what the FB-DI MM i s.

It ultimately conmes into the
public domain clearly when JEDEC st andardi zes
it. And we don't have any information in front
of us to hel p us understand when the details of
FB-DI MV do cone into the public donmain wdely
ot her than the 2007 rel ease of the standard.

Q You were not a nenber of JEDEC,
but you told ne that you went to sone JEDEC
neetings; right?

A | think two, as the guest of a
client of m ne.

Q Did you sign a nondi scl osure
agreenent when you went to those JEDEC neetings?

A | had nondi scl osure agreenents
with ny clients.

Q But not w th JEDEC?

A Indirectly so, | guess. But they
did not -- there were -- the agreenents that |
was aware of were between JEDEC and the
conpani es, not specifically with the individual
representatives of those conpanies. So |

guess - -
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(Si mul t aneous cross-talk.)

Q Hol d on. There are no
nondi scl osure agreenents in JEDEC

A "' msorry?

Q There are no nondi scl osure
agreenents in JEDEC, right?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE WTNESS: | -- as far as I'm
aware -- and, again, |I'mnot a nenber of JEDEC
and have only observed the process -- is that
the proceedi ngs of the neetings are not to be
wi dely dissem nated. Whether that's enforced by
a nondi scl osure agreenent or by whatever
mechani sm t he nenbershi p neeti ng agreenent for
t he nenber conpanies, |'mnot privy to that.
BY ATTORNEY CHANDLER:

Q A person of ordinary skill in the
art can formtheir own conpany and joi n JEDEC,
right?

ATTORNEY WARRI CK:  (bj ecti on;
form also scope.

THE WTNESS: | don't know what
the nmenbership requirenents are for joining

JEDEC. | have no know edge about that.

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com
Samsung Ex. 1095, p. 492
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00455



© 00 N o o A W DN PP

[EEY
o

STEVEN PRZYBYLSKI, PH.D. Vol. Il February 16, 2024
Samsung v Netlist 493

BY ATTORNEY CHANDLER:

Q You told nme a nonent ago that you
did know, that -- you said a person can't do it,
a conpany has to do it.

A. Well, yes, |I know that it's
conpani es, but | don't know if there are any
ot her requirenents other than that, or whether,
you know, a conpany that's not actively involved
in the industry is -- isinvited or is allowed

to participate. | don't know. | have no

N N NN NN R B R BB R R R
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know edge of that.
Q Isn't it true that basically

every conpany that you've ever heard of is a
menber of JEDEC, in this field?

ATTORNEY WARRI CK:  (Cbj ecti on;
form (Qbjection; scope.

THE WTNESS: No, that's not at
all the case, that there are -- there are a
| arge nunber of conpanies in this field, and not
all of themare JEDEC nenbers. |'mpretty sure
of that. | don't know precisely which are and
whi ch are not, but the nenbership list of JEDEC
Is not in the thousands.
BY ATTORNEY CHANDLER:

Q It's in the hundreds though;
2 ESQUIRE 0241 DEPO (3T
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right?
ATTORNEY WARRI CK:  Sane
obj ecti ons.
THE WTNESS: | don't know that.
| certainly don't know that with regard to the
specific conmttees that are involved for these
standards. | would be surprised if it was
hundreds. The --
BY ATTORNEY CHANDLER:
Q And you know t hat Ranbus was a
menber of JEDEC, right?
A For a while it was, yes.
Q And Intel was a nenber of JEDEC?
A | believe so. | don't know for
sure, but | presume so.
Q Are you aware of any conpany t hat
was ever rejected fromjoining JEDEC?
ATTORNEY WARRI CK:  (bj ecti on;
form (Qbjection; scope.
THE WTNESS: | have no know edge
about any of that.
BY ATTORNEY CHANDLER:
Q To be clear, you are not offering
an opi nion today that FB-D MV were unknown to a
person of ordinary skill in the art as of
Z ESQUIRE Ozl o T
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July 1st, 2005; correct?

A No, I"'mnot form ng an opinion to
that effect, no.

Q And you're not offering an
opi ni on today that FB-D MV were unknown to a
person of ordinary skill of the art as of
January 19, 2005; correct?

A. It's -- nmy opinions in this
matter are related to the validity of these
clains and the argunents put forward by the
Petitioners and their expert; and | have
rebutted those argunents that seek to invalidate
the clains in question.

| do not offer any opinions
out si de of those four corners of the task in
front of ne.

Q So if | understand correctly, you
vi ewed your task as starting with the assunption
that the clains were entitled to a priority of
January 9th [sic], 2005; and then | ooking at
the argunents presented by the petition and
Dr. Wlfe, and responding to those argunents and
of fering the opinion of whether, in your view,
the argunents by the Petitioner and the opinions

by Dr. Wlfe were sufficient.
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ATTORNEY WARRI CK:  (bj ecti on;
form

THE WTNESS: | would say it's
t he other way around.

| start the process with an open
mnd as far as the validity and the valid
priority date of the application. | |ooked at
the argunents put forward by -- in the petition.
| found them | acking and, therefore, presuned
that there is no reason provided in the position
[sic] to anend the apparent priority date, per
the front page of the patents.
BY ATTORNEY CHANDLER:

Q There were sone questions about
the '417 and ' 215 patent and Ranbus.

Do you recall those?

A There were sone questions not
about Ranbus the conpany but with regard to
Ranbus channels as -- in general.

Q And by the tinme of the '417 and
' 215 patents, Ranmbus channels, in general, were
known to a person of ordinary skill in the art;
correct?

A Yes. W cane to that concl usion

yest er day.
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Q And nothing in the '417 and ' 215
patents explicitly excludes Ranbus channels from
being within the scope of the enbodi nents of the
"417 and ' 215 patents; correct?

ATTORNEY WARRI CK:  (Cbj ecti on;
form

THE W TNESS: Not hi ng
specifically excludes them But the fact that
Ranbus rins are not in the |ist of nodul ar types
enunerated is an indicator that at |east for the
I nventors the Ranbus channels were not front of
mnd as far as the inplenentation space of their
invention, that their invention is applicable
to.

So there's nothing -- there's
not hi ng explicit, but there are indications.
BY ATTORNEY CHANDLER:

Q But there are al so indications
goi ng the other way, and the nost notabl e being
that the inventors are very clear that the I|ist
of menory nodul es they say "includes but are not
limted to"; right?

A. Yes, and so --

ATTORNEY WARRI CK:  (nj ecti on;

form
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THE WTNESS: So it's not
explicit.

But the fact that they -- out of,
you know, 32 pages of specification, they didn't
add an additional word about a nodul e type that
they were aware of but didn't include with the
ot her nodul e types, that's kind of a strong
i ndi cation -- although not definitive, | wll
grant you that -- it's a strong indication as to
what the inventors understood to be the
applicability of their inventions.

BY ATTORNEY CHANDLER:

Q And it nmay al so be a strong
I ndi cation, by the 2004-2005 tinme franme, that
the vast majority of the industry was using
JEDEC-styl e nenory devi ces and JEDEC- styl e
buses; correct?

ATTORNEY WARRI CK:  (bjection to
form

THE WTNESS: They did include
FB-DI MM which was not commercially avail abl e
yet. So the volune is not an idea that clearly
played a role in determning what they put in
that |ist and what they didn't.

(Si mul t aneous cross-talk.)
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(Interruption by the court reporter to

clarify the record.)
BY ATTORNEY CHANDLER:

Q FB- DI MM was JEDEC; correct?

A But there are other DIMMtypes in
this list that, as far as | know, are not JEDEC.

Q Could you pull up Exhibit 2031,
and | et me know when you have it.

A. | have in front of ne
Exhi bit 2031, which is a portion of Rel ease 13
of JEDEC Standard 21-C starting at
page 4.1.2.10-1.

Q And counsel for Netlist asked you
sone questions about page 8 of Exhibit 2031. So
i f you could go there, Iet ne know when you have
it.

A. | am | ooki ng at page 8.

Q So on page 8 of Exhibit 2031
there's a table, and sone of the rows of the
t abl e have dashes or hyphens; correct?

A Yes. We discussed that.

Q And when | | ook at the table and
| see a row for O and then a dash in the next
row, and then a row following that for 32, |

read that to nean that any val ue between 0 and
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32 is permssible.

But if | understood your
testinmony, you're trying to say that all the
val ues between 0 and 32 are inpermssible. Is
that correct?

(Wtness reviews docunent.)

A It Is nmy presunption going into
this docunent, consistent with the other JEDEC
docunents, that dashes are inperm ssible val ues,
and there's no | anguage that | see el sewhere
Wi thin the docunent that would define it
ot herw se.

So that there are perm ssible
val ues, and there are other -- sonme of which are
currently used, sonewhere are effectively for
future expansion; and then there are other
val ues that are inperm ssible and that are not
anticipated to be presently used or ever used in
the future.

Q So you've interpreted the dash in
Exhi bit 2031 as indicating values that are
I nperm ssi ble; correct?

A Yes. |In other words, a nenory
controller reading a particular val ue out of the

SPD encountering a value that is -- that would
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normally fall into one of the dashed rows woul d
not be required to be able to interpret that
val ue.

It's a -- this standard is a
listing of what the nenory nodul e vendors are
allowed to put into the SPD and what the nenory
controllers are required to be able to interpret
as either valid or invalid or -- and
correspondi ngly the dashed |ines are outside of
that agreenent that this standard represents
bet ween nodul e nakers and systens conpani es
buyi ng t hem

Q You sure about that?

A As | said, there's no --1'"m not
finding any | anguage to di ssuade ne of that
general inpression of that's how JEDEC st andards
are fornul at ed.

Q Pl ease turn to page 13 of
Exhi bit 2031

You agree that the DRAM nenory
devi ces can be x4, x8, x16 or x32; correct?
Which is to say a width of 4 bits, 8 bits, 16
bits or 32 bits.

A. Most of them are, yeah. | think

t here have been sone -- there nay have been sone
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in history that are -- have additional bits.
Certainly the Ranbus-style devices were also in
x9 and x18, but | don't know whether there were
standar di zed or nonstandardi zed SDRAMs t hat had
ot her wi dths than that.

Q The tabl e on page 13 of
Exhi bit 2031 has a dash between 15 and 254; it
does not have any row for an SDRAM that's 16
bits wde, 18 bits wide, 32 bits wde or 36 bits
wi de, even though the text on page 13 of
Exhi bit 2031 nmakes clear those are all
perm ssible wdths; correct?

(Wtness reviews docunent.)

A. There's sonet hing odd about this
table, and | don't understand why it's
constructed the way it is and why there are not
val ues for x60 and x30 enunerated in the | ower
portion of the table. | would have expected
that to occur. Maybe this was revised in a
subsequent release. | don't know.

Q O maybe dashes don't indicate an
I nper m ssi bl e val ue.

A. That's plausible at this point,
but, again, |I don't know. W'd have to be sure

and | ook at other SPDs docunents.
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| do know that in other JEDEC
docunents, dashes are generally listed -- val ues
that are not wthin the agreed-upon set of
values that are permtted fromeither the vendor
side or the consuner side. So | do not
understand why this table appears to be
different.

But regardless of what it is --
whether it's different or if, as you suggest, ny
understanding of the table on Figure 8 is
I nadequate, it still doesn't affect any of ny
opinions in this mtter.

Q | ncl udi ng your opi nion that
El | sberry discloses an 8-bit-w de nenory nodul e;
correct?

A | believe ny testinony with
regard to Ellsberry is that it's -- the previous
figures in Ellsberry show a full 64-bit nodul e
with a plurality of slices that were narrower;
and that by the time we got to Figure 10, it
shows a control unit ASIC, a switch ASIC and 8
bits of data to a POSI TA that woul d be what's
shown as a conplete nodule x8, but it doesn't
make nuch sense commercially or technically; and

instead the Figure 6 of Ellsberry is nore
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i ndi cative of what a full nodule would | ook
like.

So ny testinony previously, as |
recall it, was that it could be interpreted
ei ther way by a POSI TA.

Q | ncl uding an 8-bit-w de nenory
nmodul e.

ATTORNEY WARRI CK:  (bj ecti on;
form

THE W TNESS: Again, Figure 10,
I f viewed by a POSI TA as a conpl ete nodul e,
woul d be an 8-bit nodule. But there are -- by
the tinme we get to 2004-2005, there are no
comercially viable 8-bit nodules in the
mar ket pl ace that use JEDEC standard SDRAMs. Al
of the standardi zed and hi gh-vol une nodul es of
that time franme are x32 or majority are x64.
BY ATTORNEY CHANDLER:

Q I f | understand your testinony in
response to questions fromcounsel for Netlist,
a person of ordinary skill in the art does not
forget the earlier prior art; right? They still
have in their know edge prior art that's nore
than a few years old; correct?

A. The -- ny testinony with counsel
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for Netlist was that if there's a piece of prior
art that is relevant to an argunent that happens
to predate the experience of a POSITA we don't
di scount that prior art and discard it because
it's too old. W still consider it valid prior
art.

ATTORNEY CHANDLER: Thank you,
Dr. Przybylski. No further questions. That
concl udes the deposition of today and yesterday.
Thank you.

THE COURT REPORTER  You
gent| enmen both want your rough drafts again
t oday?

ATTORNEY CHANDLER: Yes, please.
And just as a remnder, a final draft by
Thur sday, February 22nd, please.

THE WTNESS: Gail, do you need
any clarification of unintelligihble?

THE COURT REPORTER: | don't
bel i eve so, but hang on.

M. Warrick, you want the rough
draft today?

ATTORNEY WARRI CK:  Yes, pl ease.

THE COURT REPORTER  And do you

need requl ar delivery of the final?
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ATTORNEY WARRI CK:  That's fine.

THE COURT REPORTER:  Ckay.

THE VI DEOGRAPHER: And Counsel , |
apol ogi ze but | have to ask again: Does anyone
need a copy of the video?

ATTORNEY CHANDLER: My answer
will be the sane uncl ear answer, which is:
Eventual |y yes, but not right now.

THE VI DEOGRAPHER: Perfect.

That's fine.

M. Warrick, sir?

ATTORNEY WARRI CK:  Not at this
tine.

THE VI DEOGRAPHER: Thank you very
much.

Thi s concl udes today's deposition
of Steven Przybylski, Volume 2. W're off the
video record at 3:29 p.m Pacific Tinme on
February 16t h.

(Whereupon, at 3:29 p.m the

proceedi ngs concl uded.)
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| NSTRUCTI ONS TO DEPONENT

After reading this volune of
your deposition, indicate any corrections or
changes to your testinony and the reasons
therefor on the Errata Sheet supplied to you
and sign it. DO NOT make marks or notations on

the transcript volune itself.
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changes, for the follow ng reasons:

Page Line

ERRATA

| wish to nmake the follow ng

CHANGE:
REASON:

CHANGE:
REASON:

CHANGE:
REASON:

CHANGE:
REASON:

CHANGE:
REASON:

CHANGE:
REASON:

CHANGE:
REASON:

CHANGE:
REASON:

CHANGE:
REASON:
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CERTI FI CATIl ON

| hereby certify that | have
read the foregoing transcript of ny deposition
testi nony, and that ny answers to the questions
propounded, with the attached correcti ons or

changes, if any, are true and correct.

STEVEN PRZYBYLSKI, PH.D.,
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CERTI FI CATE OF SHORTHAND REPORTER

|, Gail | nghram Verbano,
Regi stered Di pl omate Reporter, Certified
Real ti ne Reporter, Certified Shorthand Reporter
(CA) and Notary Public, the officer before whom
t he foregoi ng proceedi ngs were taken, do hereby
certify that the foregoing transcript is a true
and correct record of the proceedi ngs; that
sai d proceedi ngs were taken by ne
st enographically and thereafter reduced to
typewiting under ny supervision; and that | am
nei t her counsel for, related to, nor enpl oyed
by any of the parties to this case and have no
interest, financial or otherwse, inits

out cone.

/Zﬂ/ Jﬂaéw;w 74/&!4/%)

Gail | nghram Ver bano, CSR, RDR, CRR

CA- CSR No. 8635
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