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Thur sday, COctober 27, 2022
9:29 a. m

THE VI DEOGRAPHER: Good norning. W are on
the record at 9:29 a.m on Cctober 27, 2022. This
begi ns the vi deoconference deposition of
Robert Murphy taken in the matter of Sanmsung
El ectronics Co., Ltd., vs. Netlist Inc. concerning
Cases | PR2022-00062 and | PR2022- 00064.

My nane is M ke Cooper. The court reporter is
Susan Magee, and we represent Esquire Deposition
Sol uti ons.

Wul d all counsel present please introduce
your sel ves and whom you represent.

MR. CHANDLER: Good norning. This is
Ted Chandler fromthe law firm of Baker Botts LLP on
behal f of the Petitioner Sanmsung El ectronics Co.,
Limted, and with nme is nmy coll eague Ferenc Pazandi
fromour San Francisco office.

MR ROE: And this is Scott Roe from G bson,
Dunn & Crutcher on behalf of the Patent Owner
Netlist, Inc. and the w tness.

And before we get started, Ted, your screen
Is frozen on our end. W're doing this renotely.

THE VI DEOGRAPHER: He's noving okay for ne.
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| "' m not sure about the court reporter.

MR. CHANDLER: | don't plan to present
anything on ny screen. |'mnoving on ny screen, SO
I"'mwilling to nove forward if you are. |If -- do you

want to go off the --
MR. RCE: Yeah, absolutely. Just wanted to
| et you know that there's that technical issue on ny

end if it becane an issue, but please proceed.

ROBERT J. MJURPHY,
havi ng been adm ni stered an oath, was exam ned and

testified as foll ows:
EXAM NATI ON BY MR CHANDLER

Q Please state your nanme for the record.

A.  Robert J. Muirphy.

Q \What do you do for a living, M. Mirphy?

A. | presently am-- | have two things |I'm
doing presently. |I'mthe vice president of
engi neering at a conpany called | C Manage that nakes
software, and it's software that does basically

revision control for sem conductor chips. And | w |

say with -- inside that, one of our custoners is
Sansung. |'ve had this job for slightly over a year
@ ESQUIRE 800.211.DEPO (3376)
DEROSITION SOLUTIONS EsquireSolutions.com

Samsung Electronics Co., Ltd.
Ex. 1077,p. 8



© 00 N o o0~ W DN P

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

ROBERT J. MURPHY October 27, 2022
SAMSUNG ELECTRONICS V. NETLIST 9

and a half, and | have -- since | started the case
before | got that job, | notified the conpany that I
had this ongoi ng case, and what we've done is
segnented the pieces out. | don't have any
interaction with Sanmsung. Everybody else at IC
Manage takes care of, like, the applications
engi neers who interact with Sansung in that matter.
So | do that, and then I al so have ny own
consulting firm Firenza LLC which |I've had for --
basically since 19- -- roughly 1998, and in that |
have designed intellectual property that is
subsections of integrated circuits for other people.
And then along the way, | got involved in
doing |l egal work for people with respect to patents
i n the sem conductor arena.

Q Could | ask you to do us a favor which is,
if you use a word that's not in the normal English
dictionary, could you spell it out? You'll have an
opportunity later after the end of the deposition to
correct the transcript, but it can be nore efficient
I f you renmenber just to spell it out at the nonent.

So | think you used the word "Firenza." How

do you spell that?

A Oh I'm-- I"msorry. F-i-r-e-n-z-a, and
it's an LLC.
@ ESQUIRE 800.211.DEPO (3376)
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Q M. Mirphy, were you retained by Netlist to
provide opinions related to Netlist's '218 patent?

A Yes.

Q Were you retained by Netlist to provide
opinions related to Netlist's '595 patent?

A Yes.

Q \What is your hone address?

A. M/ hone address is 72 Fairview,
F-a-i-r-v-i-e-w, one word, Plaza, Los Gatos, two
words, L-o-s Ga-t-o-s, California 95030.

Q And if sonebody wanted to reach you in the
future by tel ephone, what will be a good tel ephone
nunber to call?

A, (408) 396-6098.

Q And if sonebody wanted to reach you in the
future by e-mail, what would be a good e-mail address
to use?

AL murf@irenza-llc.com That's
mu-r-f-@f-i-r-e-n-z-a-Ilc.com

Q Gventhat this is a renote deposition,
meani ng that we're not in the sanme physical room
together, there are a few questions that | need to
ask starting with, where are you physically | ocated
right now during this deposition?

A. So I'"'mphysically located in the G bson Dunn

@ ESQUIRE 800.211.DEPO (3376)
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building in Palo Alto. I'msorry. | don't know the
exact address here. Maybe ny counsel can provide the
address if you need that.

Q And who else, if anyone, is in the roomwth
you right now?

A.  Just Counsel Scott Roe.

Q Anyone el se?

A.  No.

Q Gven that | cannot see the roomthat you
are in, will you please let us know if sonebody
enters the roomthat you're in at any tine before
this deposition ends?

A 1 will.

Q M. Mirphy, did you bring anything with you
to your deposition today?

A. | did not.

Q And | see sone binders of printed docunents
in front of you. Could you just generally describe
what those are? For exanple, are those sinply --

MR ROE: | will represent on the record,
Ted, you had asked that we print sone materials in
advance of the deposition here, and the materials
that you had requested are on the table there in the

bi nders. And there are sone additional materials

that -- you had asked of us for everything to be
@ ESQUIRE 800.211.DEPO (3376)
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printed. Those are at the end of the table here off
the screen. |If we need to get to those, |'ll provide
the witness those copies as well.

BY MR, CHANDLER:

Q And M. Mirphy, are you aware of anything in
front of you that | have not seen before? So for
exanpl e, anything that was not an exhibit or a paper
that was filed in these | PRs?

MR. ROE: That was not an exhibit? Ted,
| acks foundation. He hasn't even | ooked at the
bi nders yet, so that's -- | think that question |acks
foundation. 1'll represent to you that in the
bi nders are the papers fromthe | PR and exhi bits.
BY MR. CHANDLER:

Q And what I'mgetting at is, nothing else; is
that fair?

A. The only other thing is | brought nmy own
copies of these materials which are at the far end of
the table and that, as far as | understand, | am not
allowed to use for this. So that's why the binders
are here for ne. They're all clean copies.

Q Ckay. That's what I'mreally getting at is
if you're just working off of clean copies or if
there's any materials that are annotated or other

things that | haven't seen before.
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MR. ROE: And since we're in a renote
setting here, Ted, I'll represent to you that they
are at the far end of the conference room |f you
want nme to nove theminto an office that's fine too,
but they're not accessible to the wtness during the
deposi tion.

BY MR, CHANDLER:

Q And M. Mirphy, is there anything on the
conput er screen right now besides the video feed and
possi bly the exhibits for this case?

A. Wll, there's -- there are two screens here.
One is the screen you see ne on. The other is the

screen | see the frozen i mage of one of the

| awyers -- | don't know who it is we've tal ked
about -- whose video seens to be frozen. He's on the
second screen and still is not noving.

Q So during your deposition today we will take
breaks. But | want to rem nd you that during those
breaks you should not consult with your counsel about
t he substance of your testinony.

Do you understand that?

A. | do understand that.

Q And during your deposition | would ask that
you not | ook things up on the Internet or do other

things on a conputer or on your phone that we cannot
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see on the canera.

Do you under st and?

A. | understand that.

Q And you al so understand that during your
deposition you should not be e-mailing or texting
ot her peopl e?

A. | understand that.

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

A. At this point no, |I don't have any
gquestions. | have been deposed before. So if you
generally follow the standard arrangenent, I'm-- |I'm
wel | aware of what that is.

Q \What did Netlist ask you to do in this
mat t er ?

A. Netlist --

MR ROE: And I'Il caution the w tness not
to reveal the substance of any privil eged
communi cations you've had with attorneys.

THE W TNESS: (kay.

So Netlist asked ne to consider the '218
patent and the '595 patent -- I'msure it's okay to
reference themin that way. They're listed other --
in other places in the matter -- and to devel op ny

opinions with respect to whether the patents were
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supported by provisional and whether -- and whether |
could get to an opinion that woul d define what ny
thinking is about the petition generated by Sansung.
BY MR, CHANDLER:

Q D d anybody help you with your work, or did
you wor k al one?

A. No. The attorneys from G bson hel ped wth
respect to discussions and hel ped with sone of the
wording. So no, | did not work al one.

Q Oher than the attorneys at the G bson Dunn
law firm was there anyone el se that you worked with
I n preparing your opinions in this matter?

A.  No.

Q In preparation for this deposition today,
did you have an opportunity to neet with Netli st
| awers to prepare?

A Yes, | did.

Q And --

MR. RCE: Just objection. Vague as to
“Netlist |awers" and who you're referring to.
BY MR CHANDLER:

Q \Wio attended that neeting?

A. Those neetings were just nyself and M. Roe.

Q And when did those neetings take pl ace?

A.

They took place this week Mnday, Tuesday

@ ESQUIRE 800.211.DEPO (3376)
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and Wednesday.

Q And approximtely how |l ong did you spend
preparing for today's deposition?

MR. ROE: (bjection. Vague.

THE WTNESS: | would say | was here at the
office in Palo Alto for a total of 26 hours or so
bet ween the three days.

BY MR, CHANDLER:

Q And did you also prepare for the deposition
today on your own tine, not neeting wth other
peopl e?

A Yes, | did.

Q And how |l ong approximately did you prepare
on your own tinme in preparation for today's
deposi ti on?

A. Oh, | don't have a good accounting of that.
At | east not here today. | would have to check ny --
my records at honme in nmy office. But it was
generally a half a day to three-quarters of a day on
vari ous Saturdays and Sundays in preparation to, you
know, refresh ny nenory about the matter. And what
the cunmul ative title -- total is, I'"'mnot able to say
fromnmny nmenory today.

Q \What docunents did you review to refresh

your menory in preparation for today's deposition?

@ ESQUIRE 800.211.DEPO (3376)
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A. | nostly reviewed ny reports and any
exhibits that are in ny reports. | also read sone of

Dr. Alpert's testinony and read Dr. Al pert's report
and reread certainly the '218 patent and the '595
patent, the Hazel zet patent, the Buchmann patent and
t he various JEDEC exhibits at a m ni num
Q And for clarity, M. Mirphy, | don't knowif

you were saying Albert with a "b" or Alpert with a
“p," but | believe his last nanme is Alpert with a
"p" 2

| was trying to say Al pert with a "p."

Have you been deposed before?

| have.

Appr oxi mately how many tinmes?

| would say between 15 and 20.

A
Q
A
Q
A
Q Have you been called as an expert w tness
bef ore?

A.  Yes, | have.

Q And approximately how many tines?
A. | guess | don't really know the answer to
that. | don't really -- | don't really know the
answer to that. |'ve been in court nultiple tines,
and I would have to assume that | woul d have been
qualified to be the expert wtness to be allowed to

testify in court, but I don't knowif that's true or
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not .

Q Approximately how many tines have you
testified in court as an expert before?

A. M guesstimate woul d be maybe nine or ten.

Q In any of the previous cases where you
appeared as an expert w tness, has a judge ever
stricken any parts of your expert report or excluded
any opinions that you had offered?

MR. RCE: (bjection. Vague. Lacks
foundation. Calls for specul ation.

THE WTNESS: No, not to ny recollection.
BY MR CHANDLER:

Q Wien did you start your work for Netlist in
this matter?

MR. ROE: (bjection. Vague.

THE WTNESS: Sorry. | don't renenber
exactly when | started this work. As you -- as you
may know for cases, they very often start, last a
long tine, and experts get talked to or consulted
Wi th very sporadically, so | can't renmenber exactly
when | started working on this.

BY MR CHANDLER:
Q So to help you, the IPR petition in each of
these matters was filed in the fall of 2021. Does

that help you to refresh your recollection as to

@ ESQUIRE 800.211.DEPO (3376)
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approxi matel y when you nmay have started your work for
Netlist in this mtter?

MR. ROE: (bjection. Vague.

THE WTNESS: Well, ny perception is
definitely inside of 2021. The part | had difficulty
wthis | can't -- | can't get it -- | couldn't get
it down to a particular day or week or even nonths
for that point of view, but | do renmenber it being in
2021. But | didn't think that was a good enough
answer as to what you were | ooking for.

BY MR CHANDLER:

Q Do you have access to your declaration
mar ked as Exhi bit 2027 in | PR2022- 00062, which is --

A. | believe --

Q -- the expert declaration related to the
‘218 patent?

A. Yes. | believe it's in the binder here.

Q Is your expert declaration marked as
Exhibit 2027 in | PR2022- 00062 conplete as far as you
know, neaning does it provide a conplete statenent of
all the opinions you plan to express in this matter,
along with the basis and the reasons for your
opi ni ons?

A. Yes. As far as | believe right now, ny

declaration is conplete. Unless sone new i nformation

October 27, 2022
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Is made known to nme, | don't perceive that | would
add anything else to this, but that depends upon what
changes in the case.

Q Is your expert declaration marked as
Exhibit 2027 in | PR2022- 00062 accurate, neaning it
does not have any m stakes as far as you know?

MR. ROE: (bjection. Vague.

THE WTNESS: As far as | know, it doesn't
have any m st akes.
BY MR CHANDLER:

Q And then if you could turn to your other
declaration, I'Il ask the simlar questions. So go
ahead and | et ne know when you've got the other
declaration in front of you. This is Exhibit 2027 in
| PR2022- 00064 for the '595 patent.

A. | have it.

Q Is your expert declaration marked as
Exhi bit 2027 in | PR2022- 00064 conpl ete, neani ng does
it provide a conplete statenment of all the opinions
you expect to express in this matter, along with the
basis and the reasons for those opinions?

A Yes. As far as |'maware as of this date,
this is the -- nmy conplete decl arati on.

Q |Is your expert declaration marked as
Exhi bit 2027 in | PR2022- 00064 accurate, neaning it

@ ESQUIRE 800.211.DEPO (3376)
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does not have any mi stakes as far as you know?
MR. ROE: (bjection. Form Vague.
THE WTNESS: Yes. As far as | know, it
does not have any m st akes.
BY MR, CHANDLER:

Q Do you have any present plans to correct or
suppl enent either of your expert declarations nmarked
as Exhibit 20277

A I"'mnot --

MR. ROE: (bjection. Mscharacterizes the
record.

THE WTNESS: |'mnot aware of any plans to
add to or change any part of ny declaration as of
ri ght now.

Q Do you understand that you are testifying in
this deposition with respect to both | PR2022- 00062
and | PR2022- 000647

THE WTNESS: Yes. That's ny understandi ng.
BY MR, CHANDLER:

Q And would it be fair to say that many of the
exhibits in | PR2022- 00062 are the sane as in
| PR2022- 00064? Do you -- do you recall that?

MR. ROE: (bjection. Vague.
THE WTNESS: Well, your question,

Counsel or, started with is it better to say. Better
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than what, may | ask?
BY MR, CHANDLER:

Q | apologize. | said "is it fair," not is it
better. Is it fair? Is it fair to say?
A. Yes. | would say it's fair to say that.

Q So for sinplicity, during this deposition,
when | refer to an exhibit nunber, | will be
referring to the sanme exhibit nunber in both |IPRs.

| s that understood?

A | -- totell you the truth, I haven't
checked that they're marked the sane way. But if
you -- if you -- if you provide that as informtion
to ne, that's what | wll accept.

Q And that's what I'mtrying to represent to
you i s that, other than your declaration, pretty nuch
all of the exhibits are the same in the |IPRs, and so
"Il just use the exhibit nunber w thout specifying
which I PR the exhibit's in because it's the sane
exhibit in both IPRs.

| s that understood?

A. That -- | understand, and that's acceptable
to ne.

Q Now, you have two decl arations, both marked
as Exhibit 2027. And is it fair to say that your two

decl arations have a | ot of overlap, but they're not

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com
Samsung Electronics Co., Ltd.
Ex. 1077, p. 22



© 00 N o o~ W N P

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

ROBERT J. MURPHY October 27, 2022
SAMSUNG ELECTRONICS V. NETLIST 23

i dentical ?

MR. ROE: (bjection. Vague.

THE WTNESS: Yes. That is -- that's fair
to say. So in light of what we just tal ked about
with respect to the exhibits, since both of the
decl arations are | abeled as 2027, when you tal k about
the declarations, will you describe themto ne
differently than the exhibit nunber?

BY MR CHANDLER:

Q  Yes.

A.  Thank you.

Q And then do you have in front of you what
was previously marked as Exhibit 1078, which is a
redl i ne conparing your two decl arations nmarked as
Exhi bit 20277

A. | do not, but | believe counsel is finding
it at the end of the table.

MR. CHANDLER: Just l|let nme know when you

have it.

(Reporter clarification.)

MR ROE: I'msorry. D d you say 2027 or
10- -- I'msorry. Wich docunment would you Iike ne

to hand to the witness, Ted?
MR. CHANDLER: The redline, which | think is
1078.
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MR ROE: Cka. Al right. And I'll object
to Exhibit 1078 as -- on authenticity; foundation;
rel evance. And there's no -- there's no -- you know,
for the record, this is a docunent presented to be a
redline that was created by presumably counsel for
Sansung, and so there's no ability for counsel -- for
patent owner to determ ne the accurateness of that
docunent .

BY MR CHANDLER:

Q So M. Mirphy, I'lIl represent to you that
Exhibit 1078 is a redline that was generated by a
conmput er conparing your declaration marked as
Exhi bit 2027 in | PR2022-00064, to your declaration
mar ked as Exhibit 2027 in |1 PR2022-00062.

Do you understand that representation?

A. | do understand that representation, and |
will let you know that this is the very first tine |
have ever seen this docunent.

MR. CHANDLER: Ckay.

MR ROE: Wth that representation, 1"l
al so object as on reliability concerns.

BY MR. CHANDLER:
Q So given that your two expert depositions

overlap in many instances, to expedite the deposition

today, as a general matter, ny questions wll be
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directed to both of your declarations at the sane
ti me whenever possible. And to help us, feel free to
| ook at Exhibit 1078 to, you know, quickly determ ne
whet her the paragraph we're tal king about is the sane
and the two expert declarations there is different.
And obvi ously you can, you know, | ook at your two
expert declarations to confirm but that's only --
the only reason for Exhibit 1078 is just as a tool
that you and | can both use to try to get oriented
nor e qui ckly.
Under st ood?

A. | understand. Can you tell ne what the base
i nformation of 1078 is? |s the base '218 and then
nodified to include the '595 information? O was it
'595 and then nodified to include the '218
I nformation?

Q '218 was the base.

A. Thank you.

Q Al right. Do you have in front of you or
near by Exhibit 1001 in | PR2022-00062, which is U. S.
Pat ent No. 9, 858, 218?

A. | do.

Q During the deposition will it be okay to
refer to that exhibit as the '218 patent?

A. Yes.
2 ESQUIRE 800.211.DEPO (3376)
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Q Could you please turn to Exhibit 1001 in the
ot her |1 PR2022-00064, which is U S. Patent
No. 10, 474,5957

A. | have it.

Q During the deposition would it be okay if we
refer to this exhibit as the '595 patent?

A.  Yes. That's acceptable.

Q Could you please turn the Exhibit 1008,
which is U S, Provisional Application No. 61/186, 799

A. | have it.

Q During this deposition would it be okay if
we referred to this exhibit as the "provisional
application"?

A. Yes, that's acceptable.

Q Could you turn to Exhibit 1014, which is
U.S. Patent Publication No. 2008/ 0098277 to Hazel zet.

A. | have that.

Q During this deposition, would it be okay if
we refer to this exhibit as "Hazel zet"?

A. That's acceptabl e.

Q Please turn to Exhibit 1015, which is a
JEDEC ballot fromthe Commttee JC-4B.4 with the Item
No. 142.35, and the subject LR-D MM DDR3 Menory

Initialization Chapter Proposal.

A. | have t hat.
2 ESQUIRE 800.211.DEPO (3376)
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Q During this deposition would be okay if we
refer to this exhibit as the "JEDEC proposal "?

A.  Yes.

Q Please turn to Exhibit 1016, which is U S,
Patent No. 8,139,430 to Buchmann, et al.

A. | have it.

Q During this deposition would it be okay if
we refer to this exhibit as "Buchmann"?

A. Yes, that's acceptable.

Q And could you please turn to Exhibit 1039,
which is a presentation to JEDEC by | nphi, I-n-p-h-i,
dated June 4th, 2009, with Item No. 142. 35.

MR. ROE: (bjection. Lacks foundation and
to the extent it assunes facts in evidence as to the
document itself and the characterization of it.

THE WTNESS: And you said this was the MB
Initialization Sequence Item 142.35 dated 6-4-09 from
| nphi ?

BY MR, CHANDLER:

Q Marked as Exhibit 1039.

A.  Yes. | have that.

Q Wuld it be okay if we refer to this exhibit
as the "JEDEC presentation"?

A. Mght be helpful if you tacked on | nph

t here.
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Q Sure. So let's call it the "JEDEC
presentation by [nphi."
A.  That --
MR. ROE: (bjection. Lacks foundation, and
assumes facts not in the record.
THE W TNESS: That woul d be accept abl e.
BY MR, CHANDLER:
Q Have you read Netlist's '218 patent
careful ly?
A.  Yes, | have.
Q Do you believe that you understand Netlist's
‘218 patent?
A.  Yes, | do.
Q Do you believe you understand the clains at
the end of the '218 patent?
MR. RCE: (Qbjection. Vague.
THE W TNESS. Yes, | do.
BY MR, CHANDLER:
Q Have you read Netlist's '595 patent
careful ly?
A. Yes, | have.
Q Do you believe that you understand Netlist's
'595 patent?
A.  Yes, | do.

Q Do you believe you understand the clains at
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the end of the '595 patent?
MR, ROE: (bjection. Form
THE WTNESS: Yes, | do.

BY MR, CHANDLER:

Q Have you carefully read the provisiona
application marked as Exhibit 1008?

A.  Yes, | have.

Q Do you believe that you understand the
provi sional application marked as Exhibit 10087

A.  Yes, | do.

Q Have you carefully read Hazel zet marked as
Exhi bit 10147

A.  Yes, | have.

Q Do you believe that you understand Hazel zet
mar ked as Exhi bit 10147

A.  Yes, | do.

Q Have you carefully read the JEDEC proposa
mar ked as Exhibit 10157

A.  Yes, | have.

Q Do you believe that you understand the JEDEC
proposal marked as Exhibit 10157

A.  Yes, | do.

Q Have you carefully read Buchmann marked as
Exhi bit 10167

A. Yes, | have.
2 ESQUIRE 800.211.DEPO (3376)
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Q Do you believe that you understand Buchmann
mar ked as Exhi bit 10167
A.  Yes, | do.
Q Have you carefully read the JEDEC
presentation by |Inphi marked as Exhibit 10397
MR. RCE: Sane objections as to the
characterization of the docunent marked as
Exhi bit 1039.
THE WTNESS: Yes, | have.
BY MR CHANDLER:
Q I'mwondering if we should cone up with a
| abel that's not going to offend anyone with respect
to Exhibit 1039. |Is there a short --
MR. ROE: How about "Exhibit 1039," Counsel ?
MR. CHANDLER: Well, it's hard to renenber
nunbers.
BY MR, CHANDLER:
Q M. Mrphy, is there another way that you

think we mght want to refer to exhibit --

A. May | suggest the "l nphi presentation"?
Q How about the "lInphi presentation to JEDEC'?
A.  Yes.
Q Al right. Have you carefully read the
| nphi presentation to JEDEC marked as Exhi bit 10397
A. Yes, | have.
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Q

presentation to JEDEC marked as Exhibit 10397

characterizes the docunent, it |acks foundati on and

assunes facts in evidence -- not in evidence.

standi ng objection to Exhibit 1039 as the way you're
characterizing it, that's fine. Oherwise, | can
continue to nmake the objection as to the
characterization of the docunent that it |acks

f oundati on and assunes facts not i n evidence.

presentati on" be acceptable to everyone?

me, Counsel.
BY MR CHANDLER:

Q M. Mrphy, would "JEDEC presentation,” is
sonet hing that you can renenber as

A.  Yes.

Q Please turn to your expert declaration

mar ked as Exhi bit 2027, and go to paragraph 15 which
Is the sanme in both declarations, and | et ne know.

A
nmy copy of the '2- -- sorry, the '218, and

Do you believe that you understand the Inphi

MR. RCE: Sane objections. To the extent it

THE W TNESS: Yes, | do.
MR. RCE: Counsel, if you want to give ne a

MR CHANDLER: Wuld the | abel "JEDEC

MR, RCE: "Exhibit 1039" is acceptable to

So you said Exhibit 2027 for which |I'musing
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par agraph 157

Q Yes.

A.  And according to your Exhibit 1078, | don't
see any redlines in that paragraph at all.

So | have those.

Q Is it your understanding "that clains are
construed fromthe perspective of a hypothetical
person of ordinary skill in the art at the tine of
the clained invention"?

A.  Yes.

Q Is it your understanding that "clains should
be given their ordinary and accustoned neani ng as
under stood by one of ordinary skill in the art"?

(Reporter clarification.)
BY MR, CHANDLER:

Q Is it your understanding that "clains should
be given their ordinary and accustoned neani ng as
understood by one of ordinary skill in the art"?

MR. RCE: (Qbjection to the extent it
m scharacterizes the declaration. Calls for a |egal
concl usi on.

THE WTNESS: Yes, in view of the patent and
its file history.
BY MR. CHANDLER:

Q Please turn to paragraph 24 of your expert
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decl aration marked as Exhibit 2027, which | believe
is the sane in both, and |let nme know when you're
t here.

A I'mthere.

Q In your expert declarations, you opined that
the priority date of the '218 and '595 patents is
June 12t h, 2009; correct?

MR. ROE: (bjection. Vague.
M scharacterizes the decl aration.

THE WTNESS: Yes. | believe the date
stated in ny report is June the 12th, 2009.
BY MR CHANDLER:

Q During our deposition today, unless stated
ot herwi se, can you pl ease answer ny questions from
the perspective of a person of ordinary skill in the
art as of June 12th, 2009?

A | will do ny best to do that.

MR. ROE: (bjection. Lacks foundation.
BY MR, CHANDLER:

Q And can you al so answer ny questions in a
way that is consistent wwth what you believe is the
ordi nary and accustonmed neani ng of words to a person
of ordinary skill in the art as of June 12, 2009?

A. Yes, | believe | can do that.

Q Could you turn to your CV?
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MR. ROE: (bjection. Lacks foundation.
BY MR, CHANDLER:
Q Could you turn to your CV which, in
Exhi bit 2027 for the | PR2022-00062, starts on
page 116. Let ne know when you're there.
And in the other exhibit it starts on
page 120.
A, I'mthere.
Q Does this page and the next three pages |i st
all of your prior expert matters in which you were
ei ther deposed or testified at trial?
A. | believe it does, yes.
Q Are you aware of any matters that are not
l'isted?
A. Sitting here today, no, I'm-- | cannot
think of a matter not I|isted.
Q Before this case, had you ever done any work
for Netlist?
A. Yes, | believe | have.
Q Wien did you first do any work for Netlist?
MR. ROE: (bjection. Vague.
THE WTNESS: |['msorry. | cannot renenber.
| remenber at |east doing sonething in 2018, |
believe. Actually, if you | ook at Page No. 3 of ny

CV, one up fromthe bottomthere is an | TC case that
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| worked on that at |east started in the year 2017
which | did work for Netlist.
BY MR, CHANDLER:

Q Do you believe that was the first work that
you did for Netlist?

A. To tell you the truth, | cannot renenber
|"d have to -- I'd have to -- |'d have to do sone
research to figure that out.

Q CQutside of expert consulting and litigation
do you believe that you woul d have ever done any work
for Netlist in the past?

A. | have not ever done any work for Netli st
outside of -- outside of litigation,

Q And your CV by ny count lists four matters
that you provided expert opinions to Netlist on in
2017 and 2018.

As far as you know, is your CV conplete and
accurate with respect to the matters for which you
have provi ded expert opinions to Netlist?

A. To the best of ny ability sitting here
today, | believe it is conplete, yes, and accurate.

Q Approximtely how many hours have you spent
wor ki ng as an expert in the two IPRs that are the
subj ect of today's deposition?

A. | don't really have a running count of how
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many total hours | have spent. | generally only deal
wth that when | -- when | do a billing, and then |

don't keep a cunul ative record.
Q Do you have any estimate?
MR. ROE: (bjection. Calls for specul ation.
THE WTNESS:. Yeah. | really don't at this
poi nt, no.
BY MR, CHANDLER:

Q Currently how nuch are you charging Netli st
for your expert work?

A M rate is $700 per hour.

Q And how many ot her expert engagenents do you
currently have besides the work for Netlist?

A.  Zero.

Q Soto be clear, the two Netlist |IPRs that
are the subject of today's deposition is the only
expert work you're doing currently?

A. Correct.

Q And do you have an estimate of how nuch you
have charged Netlist in total in cal endar year 2022
to date?

A. | do not.

Q How woul d you go about finding that

i nformati on?

A. | would go back to ny records in ny office,
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| ook at -- first 1'd look at billings that | had
provided to Netlist, and then | would | ook at the
record of ny time spent fromny last billing until
today, and then do a sunmation of all those nunbers.

Q And do you bill for your tinme at the end of
each nont h?

A | try to, but generally | don't.

Q Can you explain that alittle bit nore?

A Well, the -- ny consulting work for this
| egal matter isn't the only thing that | do, and |I'm
quite busy at ny other -- ny other job. And | know
that it is part of the agreenent that Netlist and I
have made in the letter they sent to ne that they
want nme to bill every nonth, but often | don't -- |
don't get to it.

Q Before you were first engaged by Netli st
around 2017, did you know the naned i nventor on the
*218 and '595 patents identified as Hyun Lee, Hy-u-n
Lee?

MR. ROE: (bjection. Form Assunes facts
not in evidence. M scharacterizes prior testinony.

THE WTNESS: No. Before then | did not
know M. Lee, and since then | have not net nor

talked to M. Lee.
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BY MR CHANDLER:

Q Wen was the first tine that you had heard
of the naned inventor Hyun Lee?

A.  Probably when | would have read a patent
that he had been the author of.

Q As part of one of your expert engagenents
for Netlist?

A.  Yes. There would have been no other -- |
woul d have had no other interaction or to see his
nane ot herw se.

Q As has part of your work for Netlist on this
matter, did you personally talk to anyone el se?

A. Well, | have personally talked to a few
different | awers at G bson, but | cannot recall --
cannot recall at this point intinme if |I have talked
to anybody else. There is the possibility that |
m ght have net sonmeone from Netlist earlier if they
and | were at an I TC neeting, but | really -- |
cannot renenber.

Q Oher than the attorneys at G bson Dunn, is
there anyone else that you recall talking to as part
of your work on the two IPRs that are the subject of
today' s deposition?

A. No. There's no one else that |I've talked to

relative to the matter here at hand today.
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Q And do you recall the nanes of the attorneys
at G bson Dunn that you spoke to as part of your work
inthis mtter?

A. Sorry. | can renmenber Charlie. Don't
remenber his |ast nane. Sorry.

And | think there was one other, one other
attorney there that worked or at least | tal ked to.
But no, in general nost of ny -- nost of ny dealings
are with M. Roe.

Q Didthe attorneys at G bson Dunn provi de you
with any facts that you took into consideration in
form ng your expert opinions?

MR. ROE: (bjection. Vague.

THE W TNESS: Well, | --

MR ROE: [|'ll caution the witness to not
reveal the substance of any privileged conmuni cations
wi th any counsel, but you can answer that question if
you understand it.

THE WTNESS: So | guess facts would be a
pretty broad subject. Certainly |I received patents
from-- you know, the patents in the matter fromthe

attorneys at G bson Dunn. Do you consider those to

be facts?
BY MR CHANDLER:
Q Yes.
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A. They're docunents. They're -- they should
be factual.

So | received those. | received a copy of
the petition.

MR, RCE: And just aside, I'mgoing to
caution the wtness not to reveal the substance of
any privileged communi cati ons unl ess counsel here
sets the foundation under the Federal Rules of Gvil
Pr ocedure.

BY MR CHANDLER:

Q And to be clear, |I'm asking about facts or
docunents that you relied upon in form ng your expert
opi ni ons.

A Well, with respect to form ng ny expert
opinion, all of the things that |I relied upon are in
nmy declaration. And sone of those things -- sone of
those factual things, |ike the patents and the
petition, | received those docunents from G bson
Dunn.

O her things that are in ny declaration are
things that | found on the Internet to support
opinions | had about the matters at hand.

Q And --

A. They're all listed -- sorry. They're al

listed in ny declaration.
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Q Do you recall what docunents you found? So
i f you ook at your list of exhibits in your
decl aration, are you able to identify which docunents
you found?

MR. RCE: Counsel, are you referring to page
romanette iv which says "List of Appendices and
Exhibits," and it has one appendi x? |'mjust --
going off on a tangent here if you are assuning
sonething that may not be true, if there sone sort of

alist that you're referring to that isn't in

N NN N NN R B R R R R R R R
O A W N P O © 0 N O O »h W N B

Exhi bit 2027.

MR. CHANDLER: In the patent owner response
there's a list of exhibits, and that docunent was
filed August 15th, 2022, Paper 31.

THE WTNESS: |['msorry. Wat exhibit
nunber is that?

MR. CHANDLER: It's a paper. |It's Paper 31.

THE WTNESS: Oh.

MR RCE: And I'll hand that to the w tness,
Counsel. That's not in his binders.
Here's anot her binder for you. It should be

|isted in there.
THE WTNESS: Thank you.
BY MR. CHANDLER:

Q So for exanple, romanette vii and viii,
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there's an exhibit |ist.
MR ROE: Are we |ooking at the '218 or the
' 595, Counsel, for the record?
MR. CHANDLER: Well, whichever one you're
| ooking at, let nme know.
THE WTNESS: So | amlooking at -- so | am
| ooki ng at '218.
BY MR, CHANDLER:
Q Ckay.
A. Paper -- oh, yeah. They're both | abeled the
sane, so yes. '218, Paper 31.
Q And do you recognize which exhibits are
exhibits that you found and i ncl uded?
A. So for exanple --
MR. ROE: (bjection. Calls for specul ation.
THE WTNESS:. -- as stated in ny
suppl enent al decl arati on, Exhibit 2006, 2017, 2028.
To the best of ny ability sitting here
today, those are the ones that |I'mpretty sure that |
found. There m ght be sonething el se here, but |
cannot renenber exactly. Let's see. So yeah.
That's the best | can do.
For exanple, Exhibit 2016 is sonething that
| know the attorneys at G bson Dunn and | had tal ked

about, fully buffered D MVs, but | cannot renenber
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whet her | pulled that docunent or they pulled the
docunent and gave it to ne. That's an exanple of one
that |I'm not sure about.

Most of the other things that are on this
exhibit list are things that canme to nme, | believe,
via G bson Dunn.

BY MR, CHANDLER:

Q Wth respect to the three exhibits you
identified that you | ocated, Exhibit 2006, 2017 and
2028, were those exhibits you were famliar with
bef ore bei ng engaged by Netlist for the two | PRs that
are the subject of today's deposition, or are those
exhi bits that you went out and found as part of your
work for this matter?

MR. ROE: (bjection. Form

THE WTNESS: They were exhibits that | went
out and found as part of ny work for this matter.

MR. CHANDLER: Ckay. We've been going for
about an hour, so why don't we take our first break
for the norning. W can go off the record. But
before you run away, after we're off the record,
maybe just pause for a minute. W can see if the
court reporter has any quick spellings that she'd
like us to help her wth.

THE VI DEOGRAPHER: Going off the record at
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10:32 a. m
(Recess taken from10:32 a.m to 10:48 a.m)
THE VI DEOGRAPHER: (Goi ng back on the record
at 10:48 a.m
BY MR, CHANDLER:

Q M. Mirphy, during the break did you di scuss
t he substance of your testinony with anyone?

A.  No.

Q And are there any corrections or
clarifications you would Iike to nake to any of your
testinony earlier today?

A. Not at this tine.

Q Could you pull up the provisional
application marked as Exhibit 1008, and go to page
22, and | et ne know when you're there.

A I'mthere.

Q Do you see that the provisional application
mar ked as Exhibit 1008 refers to an acronym JEDEC,
J-E-D-E-C?

A. I n paragraph 2, for exanple?

Q  Yes.

A.  Yes, | see that.

Q Wat is JEDEC?

MR. ROE: (bjection. Vague.

THE WTNESS: M understanding is that JEDEC
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Is a standard settings group that was started by the
menory manufacturers, in addition to various
manuf act uri ng conpanies, to create standards for
devi ces and nenory chips -- well, not just nmenory but
chi ps and boards so that people could manufacture
them and have a common spec that they woul d neet so
that ot her manufacturers could be guaranteed a --
vari ous nunber of sources to supply these conplicated
products to them
BY MR, CHANDLER:

Q And what do you personally know about JEDEC?

MR. ROE: (bjection. Vague.
THE WTNESS: Well, personally I know what |

just told you. And then I know that, over ny work
hi story, we would see various specifications -- final
specifications cone out of JEDEC. And if they were
related to a part you were working on, then you paid
quite a bit of interest in themto nake sure that
your parts nmet a JEDEC spec. And that was one of the
t hings that the manufacturers of those chips
consi dered when they designed the chi ps because it
enabled themto get out and advertise to people that
woul d use the chips that those particular chips they

wer e maki ng net the, quote/unquote, JEDEC standard.

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com
Samsung Electronics Co., Ltd.
Ex. 1077, p. 45



© 00 N o o0~ W DN P

N N NN NN R P P R R PR R R
g A W N P O © 0 N O OO M W N PP O

ROBERT J. MURPHY October 27, 2022
SAMSUNG ELECTRONICS V. NETLIST 46

BY MR CHANDLER:

Q And did you personally work with JEDEC
standards or consult JEDEC standards as part of your
wor k?

A. | had seen JEDEC final standards as part of
my work, yes.

Q Could you explain that a little bit nore?

A Wll, as | said, for exanple, JEDEC has
specs for various chip parts, for various board
parts. The largest area that | would have had
exposure to this would have been in ny work in static
RAMs, SRAMs. And at the tinme | worked for National
Sem conductor, and we were a conpetitor to Intel, and
we were trying to make integrated circuits that would
be pin-for-pin conpatible, which neans you coul d take
an Intel part out of a particular design that
sonebody did and then replace it with one of the
Nat i onal Sem conductor parts. And, of course, we
tried to convince people to do this by having a
better pricing point.

And t he JEDEC spec allowed us to, for
I nstance, do testing to nmake sure that our products
net the sanme JEDEC spec that Intel |ooked to, and
then we also would do testing to show to oursel ves

the differences between the Intel part, for exanple,
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and then a National Sem conductor part, which would
hel p us understand where we did things better than
Intel did and/or where Intel had done better than us
so that we could anal yze whet her that nade a
difference to the custoners we were trying to sel
to, or sonetines we were able to nake a judgnent that
nost of the custonmers we saw weren't really
interested in a particular spec or Intel's
performance to that spec, and so we adjusted our --
our wor kl oad appropriately.

Q In your opinion would a person of ordinary
skill in the art have known about JEDEC?

MR. ROE: (bjection. Vague.

And al so -- sorry.

Counsel, this is a problemwhen you start
giving different nanes to exhibit nunbers. So to the
extent you're referring to sonething -- to a
particular exhibit, then there's an objection --
there's an objection to formto that too.

MR. CHANDLER: And to be clear, when | say
“"JEDEC' wi thout anything else, I'mreferring to the
standard setting organi zation that you just
ment i oned.

Under st ood?

MR. RCE: You -- counsel, you also referred
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to Exhibit 1015 as JEDEC and asked us to refer to
that in the deposition. So | --

MR, CHANDLER  No.

MR ROE: [|'ll have to give an objection to
any questions just about the word "JEDEC." |'m not
trying to be difficult wth you, Counsel, but this is
t he probl em when you start giving different nanmes to
exhi bits.

MR. CHANDLER: To be clear, that was --

Exhi bit 1015 we agreed was the JEDEC proposal.
BY MR CHANDLER:

Q M. Mirphy, do you understand the
di stinction between JEDEC and t he JEDEC proposal
mar ked as Exhibit 10157

A | do. And | will state that the answer that
| have just given about the use of "JEDEC' in the --
paragraph 2 of the provisional is -- nmy answer was
related to the JEDEC organi zati on because it talks
about the recent proposal in JEDEC

Sol -- 1 would see, in that |anguage, the
proposal as being sonething different than the
or gani zat i on.

Q So would a person of ordinary skill in the

art have known about JEDEC, the organization?

A.  As the person of ordinary skill in the art
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as defined in this matter, | think the best answer
that | could say woul d be naybe because there are
certain -- there are certain differences and
experience that certain type of people have versus
others. They may have -- for instance, they may have
not heard of JEDEC, they may have heard of JEDEC,
they may have a very cursory understandi ng of JEDEC
as an organi zation-setting standard. But given the
POSI TA that's described in this matter, |'m not
positive that they would have all known of JEDEC for
sure.

Q In formng your opinions in this matter, did
you believe a person of ordinary skill in the art
woul d have known about JEDEC, the organization?

A In formng ny opinion in this matter, | used
the opinion that JEDEC woul d have been known to one
of ordinary skill in the art, yes.

Q And you believe that's the correct opinion?

A | think for this matter it is, yes.

Q How woul d you descri be what a person of
ordinary skill in the art would have known about
JEDEC t he organi zati on?

MR. ROE: (bjection. Vague.
THE WTNESS: Well, | think I just spoke to

nost of that question. You may recall that the
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person of ordinary skill in the art that's been set
forth in this matter has nmultiple different what's
called in arenas that they have done work in or have
experience in. | think sone of those arenas, those
peopl e at best woul d have just a cursory know edge of
what JEDEC t he organi zation is.

O hers who have very specific experience,
then I would expect their JEDEC organi zati onal
knowl edge to be deeper, dependi ng upon the actual
j obs they've done.
BY MR CHANDLER:

Q I'malittle confused because normally we
thi nk of the hypothetical person of ordinary skill in
the art as a single person, and it sounded to nme |ike
your |ast answer was suggesting that there m ght be
different people of ordinary skill in the art. So
|"mjust trying to understand what the foundation was
for your opinions when you were form ng your opinions
as to what a person of ordinary skill in the art
woul d know.

A So --

MR. ROE: (bjection. Form There's no
questi on pendi ng.
BY MR CHANDLER:
Q So in formng your opinions, M. Mirphy,
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what did you believe a person of ordinary skill in
the art would have known about JEDEC t he
or gani zati on?

MR. ROE: (bjection. Vague.

THE WTNESS:. | think that a person of
ordinary skill in the art at a m ni nrum woul d have
known that JEDEC creates standards that other people
can use to build their parts to and then, for a
di fferent group of people, to use those parts to nake
ot her products.

BY MR CHANDLER:

Q Anything el se?

MR. RCE: Sane objection.

THE WTNESS: At this point, no, | don't
think I have anything else to add to that. Maybe --
maybe | ater sonething will come up in ny mnd.

BY MR, CHANDLER:

Q In your opinion would a person of ordinary
skill in the art have known about the JEDEC standards
rel evant to nmenory nodul es and nenory devices?

A. Yes. Wth respect to nmy opinion in this
matter that is -- that is what | believe w're

di scussing in this matter.

Q In your opinion would a person of ordinary

skill in the art have known about the presentations
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and proposals to JEDEC rel evant to nenory nodul es and
nmenory devi ces?

MR. ROE: (bjection. Vague. Lacks
foundation. Calls for speculation.

THE WTNESS: Yes. In this matter | believe
a person of ordinary skill in the art would know
t hose t hi ngs.

BY MR, CHANDLER:

Q In your opinion would a person of ordinary
skill in the art have been able to get a copy of the
presentations and proposals to JEDEC rel evant to
menory nodul es and nenory devi ces such as the recent
proposal to JEDEC about | oad-reduced DI MVs referenced
in the provisional application?

MR. ROE: (bjection. Lacks foundation.
Calls for specul ation.

THE W TNESS:. Yeah.

MR ROE: Vague.

THE WTNESS: | believe | have opined on
whet her they could get those things, and | believe
whet her JEDEC docunents as such were public
information is a different issue in this matter, one
that |1've not been asked to opine on.

I n general my experience is that one of

ordinary skill in the art is generally not able on
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their own to get anything that isn't a final
specification for a particular product or board |ike
a DDOMMfrom JEDEC until it's conpl eted done.
BY MR CHANDLER:

Q So it would be fair to say that, in your
opi nion, a person of ordinary skill would not have
been able to get a copy of the recent proposal in
JEDEC for | oad-reduced DI MV referenced on page 22 of
Exhi bit 1008, the provisional application?

MR ROE: (Object. Objection. Form Calls
for speculation. Lacks foundation. Inconplete
hypot hetical. Qutside the scope.

THE WTNESS: Well, | think with respect to
have a person of ordinary skill actually have been
able to get a copy of that proposal from JEDEC, ny
personal belief is one that they probably woul d not
have been able to, but that doesn't necessarily nean
that they woul dn't have already been aware of the
material that's being discussed in that proposal at
vari ous JEDEC neeti ngs.

BY MR CHANDLER:

Q So could you explain that a little bit nore
to ne because, if |I'mhearing what you' re saying,
you' re suggesting that a person of ordinary skill in

the art would not have a copy of proposals to JEDEC,
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but they woul d know about the contents of JEDEC
proposals, and |'mjust trying to understand what
you' re saying. So could you explainit alittle bit
nore, please.

MR. ROE: (bjection to the extent the
guestion m scharacterizes the prior testinony.

THE WTNESS: Well, the -- part that |'m
trying to explain is that, even though -- | didn't --
| don't believe the JEDEC proposals are public
information. The -- that doesn't -- that doesn't
nmean that one of ordinary skill in the art woul dn't
have been able to hear about them be it
wor d- of -nmout h or from sonebody who happened to be
wor ki ng in a conpany that was part of their JEDEC,

i ke their JEDEC representative.
And as is true in many industries, as things

change from one generation to the next, people start

tal ki ng about, well, you know, what w || the next
generation |look |ike? Wuat kind of things will it
have?

And as specifically in this case, not only
wer e devi ce manufacturers tal king about these types
of proposals, conpanies that were going to use the
parts to nmake their products were tal ki ng about the

pr oposal s.
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Soit's -- it's ny belief one of ordinary
skill in the art woul d have understood the issues

that were described in those proposals but not
necessarily have been able to get an actual copy of
the proposal or, for instance, a ball ot neasure.

(Reporter clarification.)

BY MR, CHANDLER:

Q In your opinion would a person of ordinary
skill in the art have known about the contents of
presentations and proposals to JEDEC rel evant to
menory nodul es and nenory devices, for exanple, by a
wor d-of -mouth in the industry even if they did not
have copies of those presentations and proposals to
JEDEC?

MR. ROE: (bjection. Lacks foundation.
| nconpl ete hypothetical. Calls for speculation.
CQut si de the scope.

THE WTNESS: Yes, | believe that that woul d
have been the case, and that is so reflected in ny
decl arati on.

BY MR CHANDLER:

Q And specifically with respect to the JEDEC
proposal s and presentations for LR-DIMV you believe
that a person of ordinary skill in the art would have

been famliar with the contents of the proposal s and
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presentation to JEDEC about LR-DI MM regardl ess of
whet her they actually had a copy of those proposals
and presentations?

MR. ROE: (Objection. Vague. Calls for
specul ation. Inconplete hypothetical.

THE WTNESS: | believe | just answered
that, and it is stated in ny declaration as
effectively a basis for ny opinion that one of
ordinary skill in the art woul d understand about the
content that was avail able in the JEDEC proposal s
I ndependent of how they got that information.

MR. ROE: Pause for a second.

Can the court reporter hear ne? Because not
all of ny objections are getting onto the realtine.

THE REPORTER: If you could speak up a
little bit. The very last objection, did | -- could
you pl ease repeat it?

MR. ROE: Sure. There was also "inconplete
hypot hetical." 1t's happened a couple of tines. |
didn't want to interrupt counsel, but if we're trying
to make a conplete record here, | want to nmake sure
you can hear nme given that we're doing this in a
renote setting, and | can't see you.

THE REPORTER  Yes, thank you. |If you can

pl ease speak up when you nmake your objections. You
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tend -- it tends to trail off a little bit near the
end.

MR RCE: I'll do ny best.

THE REPORTER: Thank you.
BY MR, CHANDLER:
Q For clarity, M. Mirphy, let ne ask the | ast
guestion again, and then pause so your counsel can

obj ect, and then pause before you answer the

questi on.
Under st ood?
A Yes.
Q In your opinion would a person of ordinary
skill in the art have known about the contents of

presentations and proposals to JEDEC rel evant to
LR- DI MM nmenory nodul es, for exanple, by word-of-nouth
in the industry even if they did not have copi es of
t hose presentations and proposals to JEDEC?

MR. ROE: (bjection. Lacks foundation.
| nconpl ete hypothetical. Calls for speculation.
Form

THE WTNESS: As | said previously, yes, |
believe they would. And this -- this is the basis
for nmy opinion set forth in ny declaration. And if
you need nore clarification, |I'mpretty sure this is

all covered in ny declaration.
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BY MR CHANDLER:

Q In your opinion if a person of ordinary
skill in the art was interested in nenory nodul es,
woul d they have been able to participate in JEDEC
neeti ngs involving proposals and presentations
relevant to nenory nodul es?

MR. ROE: (Objection. Qutside the scope.
Calls for speculation. Lack of foundation.

THE WTNESS: Yeah. | don't think | have
provi ded an opinion on that. And if | were to think
about it, |I'd probably have to think about it and do
sonme research to deci de whether or not a person of
ordinary skill in the art could participate in a
JEDEC, let's say, validate procedure or specification
review. So | don't think | can answer that here
t oday.

BY MR, CHANDLER:

Q In your opinion if a person of ordinary
skill in the art was interested in nenory nodul es,
woul d they have been able to join the JEDEC committee
that receives proposals and presentations relevant to
menory nodul es?

MR. ROE: (bjection. Qutside the scope.
Calls for speculation. Lack of foundation.

| nconpl ete hypot heti cal .
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THE WTNESS. So as | just said, this is not
sonething |'ve opined on. | amnot aware of what the
specific requirenents were to all ow soneone to join
JEDEC in the years that we're discussing, so | don't
think I can answer that here.

BY MR, CHANDLER:

Q In your opinion wuld a person of ordinary
skill in the art have known about the JEDEC standard
for DDR nenory devi ces?

MR. ROE: (bjection. Vague.

THE WTNESS. So | guess the first
clarification | would ask is which DDR nenory devices
are you referring to?

BY MR CHANDLER:

Q I'mgoing to ask you three questions, and
"Il start with the first generation which | believe
is referred to as DDR

But is there a different way that you refer
to that first generation of DDR nenory devices?

A. No, there's not. But the way the guestion
was phrased, | didn't know whether to answer rel ative
to DDR, DDR2 or DDRS.

Q In your opinion wuld a person of ordinary
skill in the art have known about the JEDEC standard

for the first generation of DDR nenory devices?
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MR. ROE: (bjection. CQutside the scope.
Calls for speculation. Lack of foundation.

THE WTNESS: Even though |I've not been
asked to opine on that particular matter, | believe
one of ordinary skill would have been aware of the
first generation of DDR specifications, yes.

BY MR, CHANDLER:

Q In your opinion would a person of ordinary
skill in the art have known about the JEDEC standard
for DDR2 nenory devices?

MR. ROE: (bjection. Sane objections.

Form

THE WTNESS: And ny answer is also the
sane. |'ve not been asked to opine on that, but |
woul d say generally one of ordinary skill in the art

at the tinme woul d have been aware of a DDR2
speci fication from JEDEC.
BY MR, CHANDLER:

Q In your opinion would a person of ordinary
skill in the art have known about JEDEC standard for
DDR3 nenory devi ces?

MR. ROE: | nconplete hypothetical.
(bj ection. Form
THE WTNESS: Again, |'ve not been asked to

opine on that. So | would say in general, one of

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com
Samsung Electronics Co., Ltd.
Ex. 1077, p. 60



© 00 N o o~ W N P

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

ROBERT J. MURPHY October 27, 2022
SAMSUNG ELECTRONICS V. NETLIST 61

ordinary skill in the art would be aware at the tineg,
so around 2009 woul d have been aware of a DDR3
specification from JEDEC

BY MR, CHANDLER:

Q In your opinion would a person of ordinary
skill in the art have known about DDR3 LR-DI MM nenory
nodul es?

A. | believe at the tine of this matter in
roughly 2009 that one of ordinary skill in the art

woul d have known about a DDR3 LR-DI MM nenory nodul e.

Q In your opinion would a person of ordinary
skill in the art have known about FBDI MM nenory
nmodul es?

A. A person of ordinary skill in the art is

defined in this matter. And at the tine of 2009, |
bel i eve they woul d have been aware of an FBDI WM
specification, especially because FBDI MM i nformation
was available five years earlier or roughly in 2004.
Q In your opinion would a person of ordinary
skill in the art have known about RDI MM nenory
nodul es?
A. Once again, in terns of the tinme franme of
this matter, 2009, | would -- | would agree that a
person of ordinary skill in the art have known about

an RDI MM nenory nodul e.
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Q In your opinion would a person of ordinary
skill in the art have known about the proposed JEDEC

standards for DDR3 LR-DI MM nenory nodul es?

A. As | have stated in ny report -- in ny
declaration, sorry -- it is -- it is sonething that I
agree to that one of ordinary skill in the art would

have known about a DDR3 LR- DI MM nodul e.

Q And woul d they have known about the
proposals within JEDEC concerning standards for the
DDR3 LR-DI MM nenory nodul e?

MR. ROE: (bjection. Vague. Inconplete
hypot hetical. Asked and answer ed.

THE WTNESS: Wth respect to the JEDEC
standards, It's ny belief that the -- that one of
ordinary skill in the art, as |I've stated in ny
decl aration, would have understand [sic] the content
of those proposals, even though they may not have
been specifically in JEDEC or on the committee.

BY MR, CHANDLER:

Q How would you explain to a | ayperson the key
di fferences between an RDIMVM an FBDI MM and a DDR3
LR-DI MM nenory nodul e?

MR, RCE: (bjection. Vague. Conpound.

THE WTNESS: Well, | think the -- 1 think

the biggest first point | would explain to soneone
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who was a | ayperson is that they -- these DIMs al
have very different architectures wth respect to how
they are built, and therefore different signaling
conventions, for exanple, about how they -- the
nodul es are run. The -- in each of those three
cases, the solutions that they try to solve can be
very different. |In fact, nost often they are very
different. And then those nodul es have all settled
on different architectures to try and -- to try and
achi eve the kind of performance power, cost, form
factor that they had set up for thenselves as a
particul ar goal .

So that would be -- that would be the first
thing that I would talk to people about, the fact
that the architectures are very different.

The second thing | would talk to people
about is the fact that they -- that they -- that they
handl e potentially different speeds, they cover
di fferent speed areas and potentially different
capacities, and so oftentines nodul es get -- nodul es
get refined, understanding what the target product is
and what kind of netrics they want to neet to get to
the goals that they've chosen for thensel ves.

MR. CHANDLER At this tine I'd like to

i ntroduce a new exhibit, and so nmaybe we should go
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off the record briefly so | can transmt it to
everyone, and then we can get back on when you have
the exhibit in front of you, okay?
MR. ROE: Ckay. W can go off the record.
THE VI DEOGRAPHER: Going off the record at
11: 22 a. m
(Recess taken from11:22 a.m to 11:39 a.m)
THE VI DEOCGRAPHER: Start of Video File
No. 2. We're back on the record at 11:39 a.m
(Exhi bit 1079, 5/8/17 Netlist Technol ogy
Tutorial for |IPR2022-00062 and | PR2022- 00064,
CDX- 200. 1- CDX200. 11, marked for identification.)
BY MR, CHANDLER:

Q M. Mirphy, I've marked as Exhibit 1079 in
bot h 1 PR2022- 00062 and | PR2022- 00064 t he same
docunent which is titled "Netlist Technol ogy
Tutorial."

Do you have Exhibit 1079 in front of you?
MR RCE: And I'magoing to object to the
exhibit as late and untinely, on rel evance,
authenticity, hearsay, foundation, reliability,
prejudice. | guess foundati on.

Did you get all those? For the court
reporter.

THE REPORTER | did. Thank you.
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BY MR CHANDLER:

Q M. Mirphy, do you have Exhibit 1079 in
front of you?

A. | do.

Q Have you --

MR RCE: And it's outside the scope of the

testi nony.
BY MR, CHANDLER:

Q M. Mirphy, have you seen Exhibit 1079
bef ore?

A. | cannot renenber.

Q Exhibit 1079 is Netlist Technology Tutoria
in one of the cases where you were one of Netlist's

expert witnesses; correct?

A. As | just said, | cannot renmenber. The
docunents are from 2017, so five years ago. It may
very well be. | just cannot renenber.

Q Wuld it refresh your recollection to | ook
at your CV to confirmthat you were retained by
Netlist as an expert w tness Investigation
No. 337-TA-1023 as shown on the cover of
Exhi bit 1079?

MR. ROE: (bjection. Qutside the scope.
THE WTNESS: Yes. It shows in ny CV that |

was an expert witness in that matter.
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BY MR CHANDLER:

Q And can you briefly summarize for us what
you opi ned on as an expert in that other matter where
Net|ist has engaged you as an expert. Wat was the
general subject matter?

MR. RCE: (Qbjection. Relevance. Qutside
t he scope.

THE WTNESS: ['msorry. | don't -- | don't
remenber. | nean, it was a patent matter, and it had
to do with DIMvs, | believe.

But you're asking ne to what | testified
five years ago. | -- sorry. M nenory is not that
gr eat .

BY MR, CHANDLER:

Q Did you help create Exhibit 10797

MR. RCE: (bjection. CQutside the scope.

THE WTNESS: | don't really know whet her
did or not. | mght have.

BY MR, CHANDLER:

Q Could you please turn to page 2 of
Exhibit 1079, and |l et ne know when you're there.

A. And so | can use the exhibit ending in --
fromIPR ending in -62, as these are identical?

can just stick with the one?

Q Correct. It's an identical exhibit in both
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| PRs. The only difference is the stanp with the case
nunber i s | PR2022- 00062 i n one copy, and then in the
other copy it has a stanp of | PR2022-00064; but
otherwse it's the identical docunent.

Under st ood?

A Geat.

MR. ROE: And so the record's clear, of
course ny objections to Exhibit 1079 was in both I PR
proceedi ngs. The questions are outside the scope.
BY MR CHANDLER:

Q So M. Mirphy, do you have page 2 of
Exhibit 1079 in front of you?

A. | have page 2, yes.

Q Does page 2 of Exhibit 1079 show a picture
of a DOMM which is to say Dual in-Line Menory
Modul e?

A. Yes, | believe it does.

Q Could you please turn to page 3 of
Exhibit 1079, and let nme know when you're there.

A. | have page 3.

Q Does page 3 of Exhibit 1079 al so show a
picture of a DIMM nenory nodul e at the bottom of the
page?

MR. ROE: (bjection. Qutside the scope.

Lacks foundation. Authenticity.
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THE WTNESS: Yes, | believe that's a D W
BY MR CHANDLER:

Q Do you agree that SDRAM nenory devi ces
enmerged in the 1990s and have been standardi zed by
JEDEC?

MR. ROE: (Objection. Qutside the scope.

THE WTNESS: Cenerally | would say that's
correct, although |I don't know the date for certain.
BY MR CHANDLER:

Q Do you agree that SDRAM nenory devi ces have
evol ved in several generations, including DDR, DDR2
and DDR3?

MR. ROE: (bjection. CQutside the scope.
Rel evance.

THE WTNESS: | do. That nmatches exactly
what's on this page.
BY MR, CHANDLER:

Q And does that match your understandi ng?

A.  Yes, it does.

Q And do you believe that matches what a
person of ordinary skill in the art woul d have
under st ood?

MR. ROE: (bjection. CQutside the scope.
THE WTNESS: Generally | would say yes.
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BY MR CHANDLER:
Q Please turn to page 4 of Exhibit 1079, and
| et me know when you're there.
A. I'mthere.
Q Do you agree that SDRAM nenory devi ces
contain several sections called "banks"?
MR. ROE: (Objection. Qutside the scope.
THE WTNESS: | do.
BY MR CHANDLER:
Q Do you agree that each bank within an SDRAM
menory devi ce consists of rows and colums of nenory?
MR. ROE: (bjection. Qutside the scope.
THE WTNESS: | do.
BY MR. CHANDLER:
Q And please turn to page 5 of Exhibit 1079,
and | et nme know when you're there.
A. I'mthere.
Q Do you agree that "a rank is a set of DRAMs
that are witten to or read fromtogether"?
MR. ROE: (bjection. Qutside the scope.
Calls for a | egal conclusion.
THE WTNESS: | do.
BY MR, CHANDLER:
Q Do you agree that DQis an acronymthat is

comonly used to refer to a data |ine?
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MR. RCE: (bjection. Relevance.

THE WTNESS: Yes. | agree that DQis an
acronymthat refers to a data |ine.

BY MR, CHANDLER:

Q And | have a question now that nobody's ever
been able to answer for ne, so I'd be grateful if you
can tell ne the answer.

Do you know why it's called DQ?

MR. ROE: (bjection. Qutside the scope. It
| acks foundati on.

THE WTNESS:. | think -- believe the history
is that -- and this is a very deep recollection --
that outputs on Bipolar RAMs used to be called Q |
don't know why. And then at -- sonmewhere along the
line it got nodified a little a bit to DQ but |
really -- | really don't have -- | don't have an
exact -- an exact know edge of that.

BY MR, CHANDLER:

Q In the nenory nodul e drawn on page 5 of
Exhibit 1079, is it fair to say that's illustrating
that 64 bits would be read fromthe nodule or witten
to the nodule at a tine?

MR. ROE: (Objection. Qutside the scope.
Lacks foundation. Calls for an inconplete

hypot heti cal .
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Al so, Counsel, | -- ny pagination on the
docunent you sent ne appears to be different than the
pagi nation indicated in the docunent itself, neaning,
the cover page is sonething called CDX-200.1 and then
your pagination is page 1, which would be consistent;
but then on page 2 in ny version it's CDX-200.3, and
then yours is a page 2.

|s this a conplete docunent? Can you nmake a
representation on the record? O is this an excerpt
from sone other docunent? | need to preserve ny
obj ections here, and I want to nmake sure it's not a
printing problemor sonething el se since we're doing
this renotely.

MR. CHANDLER: Well, | can tell you this,
that the page nunbers we're using are on the bottom
after Exhibit 1079, and there are ten pages, 1
t hrough 10.

And as to your question as to whether the
original tutorial was sequentially nunbered or
whet her it had gaps, that's not a question that | can
answer .

MR. ROE: So object to this docunent as
bei ng i nconpl ete and best evidence as well. That

refers to both Exhibits 1079 in both proceedi ngs.
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BY MR CHANDLER:

Q So M. Mirphy, on page 5 in Exhibit 1079, do
you agree the nmenory nodule that's drawn there woul d
read or wite 64 bits at a tine?

MR. ROE: (bjection. Qutside the scope.
Lacks foundati on.

THE WTNESS. Yes, | agree that that's the
case.
BY MR CHANDLER:

Q Could you please turn to page 6 of
Exhibit 1079 and | et nme know when you're there.

A, I'mthere.

Q Do you agree that the acronym"DQS" refers
to the data strobe signal?

MR. ROE: (bjection. Qutside the scope.
Lacks foundati on.

THE WTNESS:. Yes, | agree that's what DQS
stands for.
BY MR, CHANDLER:

Q Do you agree that the DQS data strobe cl ocks
the DQ data signal into and out of the DRAM nenory
devi ce?

MR. ROE: (bjection. Qutside the scope.
M scharacterizes the docunent.

THE WTNESS. Yes, | agree that that's the
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case.
BY MR, CHANDLER:

Q Can you please turn to page 7 of
Exhibit 1079 and | et ne know when you're there.

A. |I'mthere.

Q Do you agree that page 7 of Exhibit 1079
illustrates an unbuffered D MM al so known as a UD MW?

MR. ROE: (bjection. Qutside the scope.
Assunes facts in evidence. Lack of foundation.

THE WTNESS: Yes, | agree that that's what
that slide shows.

BY MR CHANDLER:
Q In your opinion did a person of ordinary
skill in the art know about UDI MM nenory nodul es?

MR. ROE: (Objection. Qutside the scope.

THE WTNESS: Wth respect to the tine frane
that we're tal king about for this patent in this
matter?

BY MR, CHANDLER:
Q  Yes.
MR. RCE: Sane objections.
THE W TNESS:  Yes.
BY MR, CHANDLER:
Q Using page 7 of Exhibit 1079, how woul d you

explain to a layperson what a UDIMM i s?
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MR. ROE: (bjection. Qutside the scope.
Rel evance.

THE WTNESS: So a UDIMMis an Unbuffered
DMM and that term nology refers to the fact that
t he Address, Command and O ock signals comng from
the nmenory controller comng on to the DIMMvia the
edge connectors and edge pins go directly to the
DRAMs, and this is also true of the DQ and DQS
signals comng fromthe nmenory controller through the
edge connections and the edge pins. Those signals
al so go directly to DRAMs No. 1 through 8.
BY MR CHANDLER:

Q And you referred to edge connectors and edge
pins. Were would those be |ocated on the
representation of the nmenory nodule that's shown in
Exhi bit 1079?

MR. ROE: (Objection. Qutside the scope.

THE WTNESS: So if we --

MR. ROE: Hold on.

THE W TNESS: Sorry.

MR ROE. bjection. Form CQutside the
scope. Assunes facts not in evidence. Lacks
f oundati on.

THE WTNESS: Ckay. So if we return back to
Exhi bit 1079, page 3 where we have a picture of a
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DM we can see specifically gold little verti cal
stripes at the bottomof the board. Those are al
aligned on a single edge of the board. Those would
be edge connect- -- those would -- that is literally
t he edge connector, and each one of those individual
gold fingers, if you wll, are the edge pins. That
is howall of the electrical signals get into and out
of a DIMM as shown here on this figure in this slide.

And then if we sinply take -- keep that in
m nd, when we | ook back at Slide No. 7, even though
the positioning of the RAMs and the nunber of RAMs do
not actually totally match what we saw on page 3, the
pi cture on page 3 of an actual device, the general
nonmencl ature of these schematic diagrans are nade to
match in certain details the kinds of things that we
see on the actual DIMMitself.

So for exanple, if we |look at the nenory
controller which is the box at the bottom we see
along the top edge a nultitude of circles that are
filled in with color. And fromthe left they are --
the -- the gold-colored ones are | abel ed DQ DQS, and
they cane -- and those -- the signals fromthose gold
circles conme up, cross over what is the edge of the
UDI MM and then proceed to go directly to the DRAM

And this is drawn this way to | et people
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understand that this is roughly how the signals get
fromthe nmenory controller to the -- |ike, for
i nstance, DRAM No. 1 through DRAM No. 8.

In addition to that, we see in the center of
the menory controller a red dot. And if we foll ow
that line up onto the UDDMM it also goes through to
the sane edge connector, and we see it's | abel ed
Address, Conmmand and Clock. And we see that it is
sent up through the center between the ei ght DRAMs,
swngs to the left, then conmes down, and then, in
successi on, goes across to the right, hitting DRAM 1,
2, 3, 4, 5 6, 7, 8, and then having a term nation
resistor at the end of that electrical line. So
this -- this picture hel ps one understand the general
| ayout and connections of a UDI MM

Does that answer your question?

BY MR, CHANDLER:

Q | think so. So for clarity, the edge
connections and pins would be along the bottomline
of the rectangle |abeled "UD MM ?

MR. ROE: (bjection. Qutside the scope.
Lacks foundati on.

THE WTNESS. Yes. |It's not only on the
bottomline of the -- this UDI MM picture here. But

if you refer back to picture -- the picture on
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Slide 3, it's on the bottom of that actual UD MM
And generally we call it the bottom because that's
the piece that goes into the slot in the notherboard.
And when the notherboard is sitting horizontally, the
pins are pointed down, being the bottom and there's
no pins on the top; correct.
BY MR, CHANDLER:
Q Could you please turn to page 8 of
Exhi bit 1079, and |let ne know when you're there.
A. I'mthere.
Q Do you agree that page 8 of Exhibit 1079
illustrates a Registered DI MM al so known as an RD MW
MR. ROE: (bjection. Qutside the scope.
Lacks foundati on.
THE WTNESS:. Yes, | do. This picture
represents schematically a Registered DI MM
BY MR, CHANDLER:

Q In your opinion did a person of ordinary
skill in the art know about RDI MM nenory nodul es?
A.  Yes.

Q And using this illustration on page 8 of
Exhibit 1079, how would you explain to a | ayperson
what an RDI MM i s?

MR. ROE: (bjection. Vague. Qutside the

scope.
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THE WTNESS: So this slide is specifically
titled "Evolution of DI Mvs: JEDEC Regi st ered"”
RDI MM -- oh, sorry. "JEDEC Registered DIMM (RDIMM . "

And so as | first tal ked about in the
begi nning, we can see -- one could see that the
architectural structure of the DDMMis different here
than a UDOMM Certain aspects fromthe UDI MM have
been kept unnodified, specifically the connections
fromthe nmenory controller up to the DRAM 1 t hrough
DRAM 8 which are identified at the top Iine of nenory
controller by the gold circles and | abel ed inside the
RDI MM as DQ DQS. Those signals still, like the
UDI MM get sent fromthe nmenory controller and go
directly to DRAMs Nos. 1 through 8.

However, what we see in the center of this
DOMMis [sic] been changed froma UDDMM In fact,
the architecture is different. W again still see a
red circle at the center top of the nenory controller
box. And of course, just as before, all of these
signals are through the edge connection and the edge
pins that we've previously tal ked about.

But inthis -- in this depiction, we see
that the lines |labeled at the top of the RD WM
center, Address, Command and C ock, do not go

directly to the DRAMs in question.
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A coupl e of things have changed here. One
Is the fact that the lines run into the register
directly, the box | abeled "Register” which is a
separate chip. And only after proceeding through
that register do those Address, Conmmand and C ock
i nes proceed up to get close to the top of the
DRAMs, the closest two DRAMs being DRAM 4 and DRAM 5,
again identified as with a red circle.

And then we see that those signals are
el ectrically split both to the left and to the right.
The | eft-hand side, the Address, Command and C ock
signals, are servicing DRAM Nos. 1 through 4. And at
the -- as the signal noves fromthe center point, it
traverses through DRAM 4, then DRAM 3, then DRAM 2,
then DRAM 1 and then hits a term nation resistor.

On the right -- that's the I eft-hand side.
And on the right-hand side we see that those signals,
Addr ess, Conmand and C ock, traverse fromthe center
red dot through DRAM 5, DRAM 6, DRAM 7, DRAM 8, and
then connect to a termnation resistor on the far
right.

So the architecture of the DI MM here has

been specifically been nodified. And besides having

the signals that go through the register -- that's

t he Address, Command and C ock signals -- the other
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thing that has changed is the physical |ayout of how
those signals get to DRAMs 1, 2, 3, 4, 5, 6 and 7, 8.

You'll see, if you essentially do a
conpari son between this slide and the slide on page
7, you could | ook at the UDI MM arrangenent for those
three signals -- Address, Command and C ock -- and
see that they take a circuitous route up the center
to the | eft down connecting through DRAM 1, 2, 3, 4,
5 6, 7, 8.

And since it's well known to a POSI TA t hat
el ectrical signals take tine to propagate in a UD MV
t he DRAM woul d see the Address, Command and C ock
signals before DRAM 1 woul d see those signals arrive
before those signals arrive at DRAM 8.

So there would be eight -- eight transitions
sitting on those signals, a transition there neaning
atransitioninthe -- in the out- -- in the
i npedance of the line and -- which results fromthe
connection of the DRAM onto those |ines, any one of
t hose DRAMs, whereas in slide 8, there is a less
circuitous route for the Address, Command and C ock
signals. They actually only traverse through four
DRAMs whi ch reduces the anount of reflections from
either the left side or the right side conpared to
the UDIMM And | owering the nunber of -- the nunber
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and type of reflections due to | oads enabl es one to
nove at a hi gher speed.
So two things really changed here.
Address, Command and C ock signals only get to the
DRAMs after they've been through the register, and
al so those signals are wired differently in a
di fferent physical configuration. The signals
related to DQ and DQS have generally not changed.
MR. ROE: For the court reporter, you asked
me to let you know if you m ssed objections. [|'m
trying ny best. There was an "outside the scope”
precedi ng the answer to that question that was m ssed
on realtine.
THE REPORTER  Thank you.
BY MR, CHANDLER:
Q M. Mirphy, do you see the square in the
m ddl e of the RDI MM nenory nodul e on page 8 of
Exhibit 1079 that's | abel ed "Register"?
A. | do.
Q \What does the register in an RDI MM do?
MR. ROE: (bjection. Vague. Qutside the
scope possi bly.
THE WTNESS: The register in the RDI MV
receives the signals comng to it fromthe nenory

controller and then buffers those signals and sends
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themout to all of the DRAMs.
BY MR, CHANDLER:

Q And how woul d you explain to a | ayperson
what the benefit or the purpose of a register on an
RDI MM i s?

MR. RCE: (Qbjection. Assunes facts not in
evi dence. Lacks foundation. CQutside the scope.

THE WTNESS: The benefit of a register
IS -- inthis case is that it reduces the total
anount of | oad that would be seen by the nenory
controller. So for instance, if we contrast the
I mage, the picture we have on page 8 versus the inmage
we have on page 7, for exanple, if -- and page 7 is
the UDOMM if we |look at the signals that cone out of
the nmenory controller in the center on the UD MV
page 7, we see that those signals are connected
directly to all eight of the DRAMs, which neans that
the |oad of all eight of those DRAMs is present on
the lines that conme fromthe nenory controller which
nmeans that the output driver of the nenory controller
has to drive all eight of those loads in a tinely
fashion, and neaning that the driver nust be big
enough.

The second problemw th the UDMMis that

each of the DRAMs creates an inpedance m smatch al ong
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that line. And as you go down the line noving from
left DRAM 1 to right DRAM 8, the waveform gets
di storted based on the change in the inpedance of the
W re.
And the register in the case of the RDI MM on

Slide 8, it only presents a nmuch smaller and single
| oad to the nmenory controller that is shown on
page 8, and the drivers for those signals that are
used in either the four DRAMs on the left 1 through 4
or the four DRAMs on the right | abeled 5 through 8,
those electrical paths are run in parallel in a
fashion that the goal would be to try and | ower the
anmount of tine that the UDI MM has for those signals,
the transition tine, and the transport tinme. And
here as you can see -- and |'ve said before -- as we
nove to the left, we only see four DRAMs in a
termnating resistor. And as we see to the right we
only see four DRAMS in a termnating resistor al
being driven by the register. So the register drives
all of that |oad, not the nenory controller.
BY MR CHANDLER:

Q And what's the benefit of having the nenory
nodul e reduce the load that is seen by the system
menory controller?

MR. ROE: (bjection. Qutside the scope.
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Lacks foundation and assunes facts.
THE WTNESS: Well, the general benefit is
that, since the load on any particular pin com ng

from-- sorry. Pin and signal on that pin com ng

fromthe nenory controller -- in this case the
Address, Command and the O ock signals -- they have
| ower -- lower |oads that are presented to the nenory

control |l er which would enable soneone to put, for
exanple, multiple DOMVs in parallel and still have
the nmenory controller see less load than if they had
multiple DIMVs, nultiple UDIMVWs all being driven by
the same nenory controller

BY MR, CHANDLER:

Q And can you explain a little bit nore to a
| ayperson what load is and why lowering the load is
beneficial ?

MR ROE: bjection. Form CQutside the
scope.

THE WTNESS:. Yeah. To a |ayperson | would
tell themthat load in electrical sense can very
easily be thought of bucket size in a water sense.
| f you have a source for water, |ike the connection
on the external part of the house that you coul d

attach a hose to, and if you have a hose that is

limted in size, if your bucket is -- let's say in
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one case your bucket is an 8-ounce cup, and you

have -- and the hose can go fromconpletely off to
conpletely on, and no other changes other than those,
the fact that your |oad or your bucket size -- in
this case an 8-ounce cup -- is small, that neans that
the hose, even with its limtations, is able to fil
up the cup quickly. In this case the water drops
woul d be representative of the el ectrons on

el ectrical wre.

On the other hand if, let's say, the bucket,
quot e/ unquote, at the end of the hose is not an
8-ounce cup but a 55-gallon barrel, given that -- the
fact that the hose is only so big, you' ve now
increased the load significantly, and it will take
much nore time to fill that 55-gallon barrel with
water than to fill the 8-ounce cup.

For an electrical system |oad pretty nuch
is very often dom nated by capacitance, and to make
the vol tage on a capacitance change, we have to add
or subtract electrons fromthe capacitance, and a
capacitor is a very short-termstorage elenent in
el ectrical system

So if I have very small capacitances and a

| arge capable -- a large capability to deliver
el ectrons, the signals get there very quickly. If |
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have -- even if | have the sanme |arge capability to
deliver electrons in the electrical systembut the
capaci tance i s now roughly 100 tines bigger, this
systemnoves in a very linear fashion. So whatever
the tinme would be generally to fill up the small
capacitor, to fill up the big capacitor it could be
100 tinmes slower.

And in that exanple, |I'mspecifically
Ignoring the resistance of the wres that carry the
el ectrons.

BY MR CHANDLER:

Q So if I understand correctly, as a benefit
of reducing electrical l|oad, that it can permt the
signaling on the nenory nodule to be faster?

MR. ROE: (bjection. Qutside the scope.

M scharacterizes the testinony. Assunes facts not in
evi dence.

THE WTNESS: Yes. GCenerally when the | oad
is lower, given that the source is fixed, the signal
Is able to get to the load in a quicker anmount of
tinme.

BY MR CHANDLER:

Q Could you please turn to page 9 of

Exhibit 1079, and |let ne know when you're there.

A. "' mthere.
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Q Do you agree that page 9 of Exhibit 1079
illustrates a Fully Buffered DIMM al so known as an
FBDI M\V?

MR. ROE: (bjection. CQutside the scope.
Vague. Foundati on.

THE WTNESS: Yes, | do.

BY MR, CHANDLER:

Q In your opinion would a person of ordinary
skill in the art have known about FBDI MM nenory
nmodul es?

A. Yes. This is the one | spoke to earlier as
havi ng cone roughly five years before the patent in
guestion, so yes.

Q Using page 9 of Exhibit 1079, how woul d you
explain to a | ayperson what an FBDI MM i s?

MR. ROE: (Objection. Qutside the scope.
Vague.

THE WTNESS: So an FBDIMM is yet another
exanple of a conpletely different architecture that
tries to get increased perfornmance and hopeful ly add
the ability to keep that performance as you add
capacity by buffering not only the Address, Conmand
and Clock signals in the red dots but also the data
and the data strobe signals |abeled DQ DQS in the

yel |l ow dots by putting the nmenory devices conpletely
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on the opposite side of the Advanced Menory Buffer.

And so as you see here, the biggest -- the
bi ggest change that you see here fromthe | ast one we
| ooked at, the RDIMM is that now instead of the
menory controller driving the signals DQ DQS directly
to the DRAMs, they nove the -- they nove those
signals fromgoing fromthe nenory controller
directly to the DRAMto going fromthe nenory
controller directly to the Advanced Menory Buffer.
That's what AMB stands for.

And in the Advanced Menory Buffer, those
signals get buffered up, nmeaning they are -- they
have a -- the signals apply very snall load to the
menory controller, and yet we use nultiple stages to
enable a very large drive capability on the output of
t he Advanced Menory Buffer.

The other thing that you see is that the --

Is that those output signals -- actually input and
out put signals -- because the DQlines are
bidirectional -- DQS also -- unlike the RDIMM we saw,

those lines all nove through the Advanced Menory
Buffer, and then they are distributed in the sane
sort of -- if youwll, it's a "T" fashion. They
come up in the center and then break left and right

and go -- so the left side transitions to DRAM 4,
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then DRAM 3, then DRAM 2 and then the term nation
resistor.

On the right-hand side the signals
transition past DRAM 5, then DRAM 6, then DRAM 7,
then DRAM 8, and then hits the term nation resistor.

So this is an attenpt to change the
architecture once again and provi de what peopl e hope
to be a good solution for increasing the speed that
the DI MM woul d operate at and hopeful ly increasing
t he amount of capacity that a systemm ght be able to
have.

The one thing -- for exanple, the one thing
that's different here with respect to the exanple on
page 7 of the UDIMMis that now the signals that get
to -- all of the signals now that get to the DRAMs in
the FBDI MM actual ly arrive there slower than the
exanpl e on page 7 in the UDI MM because the only thing
preventing the signals fromgetting to the UD WM
DRAMs is the delay fromthe wires in that
configuration and that architecture, whereas in the
FBDI MM architecture, the -- all of the signals nust
nove t hrough the AVMB, the Advanced Menory Buffer,
whi ch basically slows those signals down. The
architecture tries to make up for that by being able

to operate at a higher frequency, thereby naking the
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delay injected by the AMB | ess consequenti al .
BY MR, CHANDLER:

Q And did you say that AMB stands for Advanced
Menory Buffer?

A.  Yes.

Q Could you turn to page 10 of Exhibit 1079,
and |l et nme know when you're there.

A, I'mthere.

Q Do you agree that page 10 of Exhibit 1079
illustrates a DDR3 LR-DI MM nenory nodul e?

MR. ROE: (bjection. Qutside the scope.
Lacks foundation. Vague.

THE WTNESS. | believe it's probably --
it's probably only froma very high conceptual point
of viewthat to be true.

BY MR, CHANDLER:

Q In your opinion did a person of ordinary
skill in the art know about DDR3 LR-DI MM nenory
nmodul es?

MR. ROE: (bjection. Vague.

THE WTNESS: As |'ve testified already
today, | believe -- | believe that they did. |
don't -- | don't know that they would have perceived
it in the fashion that's shown here on -- on Figure
10.
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BY MR CHANDLER:

Q Can you explain that a little nore?

A. Yeah. The -- figure 10 is, in ny parlance |
would call it a 90,000-foot view. In reality |
believe at |least in sonme configurations that in an
LR-DIMM the buffers used to buffer DQ and DQS
actually sit bel ow each one of the DRAMs so that the
path for the data cones straight up fromthe nenory
controller into a small buffer and then into the
DRAM

And here the inpression | think one would
receive is that all of the -- all of the DRAM i nput
and out put signals, so DQ DQS, would nove through a
single box which is a conbination of a register and a
buffer, and that just -- that just to ny mnd goes to
rem nd nme of how nmuch of a wiring nightmare that
woul d be.

But it is certainly possible to do it this
way. It's -- and it does list this as Generation 1,
SO -- but the -- the other part that is sort of well
known is that the FBDI MM architecture with the
Advanced Menory Buffer generally did not survive very
long in the industry and whereas the LR-DIMMis very
much a standard even until today.

And the two conparison i mages that we have
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here m ght tend to nmake people think that they're
identical, and | think generally today the
distribution of the signals is a little bit different
than this.

Nonet hel ess, an LR-DI MM has buffers on the
data and buffers on the DQS and the Command and
Address and d ock.

Q In your opinion was it known to a person of
ordinary skill in the art that the data buffers could
be distributed along the bottom of the nenory nodul e
as you were describing earlier in an LR D MW

A Yes, | believe it was.

Q In your opinion was there also a version of
DDR3 LR-DI MM that had a single buffer as shown on
page 10 of Exhibit 1079 for all of the Conmand,
Address, C ock and data signals?

MR. ROE: (Objection. Qutside the scope.
Vague.

Let me just -- let nme get ny objections in.

bj ection. CQutside the scope. Vague.
M scharacterizes prior testinony. Asked and
answer ed.

THE WTNESS: M inpression fromreading
this slide is that there is -- that there was one.

cannot renmenber exactly what it |ooked |like or how
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much of -- how nuch of an adjustnent this slide has
had to it to nake it appeal able for whatever Netli st
wanted to do in this -- in this particular
presentati on.

MR. CHANDLER: Al right. Wy don't we take
a break for lunch. Let's go off the record.

THE VI DEOGRAPHER: (Going off the record at
12: 25 p. m

(Luncheon recess taken from12:25 p.m to
1:15 p.m)

- -00o0- -
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AFTERNOON PROCEEDI NGS

THE VI DEOGRAPHER: Goi ng back on the record
at 1:15 p. m
BY MR, CHANDLER:
Q M. Mirphy, during the break did you discuss
t he substance of your testinony with anyone?
A.  No.
Q And do you have any corrections or
clarifications to any of your earlier testinony
t oday?
MR. ROE: (bjection. Vague.
THE W TNESS: Not as of right now, no.
BY MR CHANDLER:
Q Could you pull up Exhibit 2007 and let ne
know when you have it.
MR RCE: | think it's in the |arge binder
t here.
THE WTNESS: GCkay. | have that.
BY MR CHANDLER:
Q And could you please turn to Figure 2 of
Exhi bit 2007, and then |l et nme know when you're there.
A. | have Figure 2.
Q Do you see on the left side of Figure 2 of
Exhibit 2007 it says, "DIMM Types Supported in
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St andard DI MM Connect or " ?
MR. ROE: (bjection. Qutside the scope.
Excuse ne. (bjection. Qutside the scope.
THE WTNESS: Looks like the fourth row

down.

BY MR, CHANDLER:

Yes.

Yes, | do.

What is a DI MM connector?

O > O

A. A DIMM connector is the receptacle that a
DDMMis put into, like a slot.

Q And what is your understanding of what is
meant in Figure 2 of Exhibit 2007 by the phrase "D MM
Types Supported in Standard DI MM Connector"?

MR. ROE: (Objection. Qutside the scope.
THE WTNESS:. So in general that woul d
reference all of the different types of DI Mvs that
m ght be supported in the connector that was on a
t wo- socket server as listed in the title.
BY MR. CHANDLER:

Q DdRDM UDI MM and LR-DI MM nenory nodul es
fit into the sane slot on a conputer?

MR. ROE: (bjection. Qutside the scope. It

| acks foundation and inconplete hypothetical.

THE W TNESS: It -- It seens to -- this
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table seens to give the inpression that that was a
case that's not sonething that | have specifically
researched conpletely or opined on in ny report in ny
declaration, | don't believe.
BY MR, CHANDLER:

Q In your opinion wuld a person of ordinary
skill in the art know whether or not RDIMM UDI MM and

LR-DI MM nmenory nodules could fit into the same sl ot
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on a conputer?
MR. ROE: (bjection. Qutside the scope.

Lacks foundation. |Inconplete hypothetical. Vague.
THE WTNESS: ['msorry. | didn't hear the
last part in that. Into the what?

BY MR, CHANDLER:

Q In your opinion would a person of ordinary
skill in the art know whether or not RDIMM UDI MM and
LR-DI MM nenory nodules could fit into the sanme sl ot
on a conputer?

MR. ROE: (Objection. Qutside the scope.
Lacks foundation. Inconplete hypothetical. Vague.

THE WTNESS: Well, | haven't opined on that
in ny declaration, and | haven't done any research
for it. Certainly this table seens to suggest that,
but at this point today | couldn't -- | couldn't say.

| couldn't answer that question.
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BY MR CHANDLER:

Q Wre UDOM RDIMM FBDI MM and LR-DI MMt he
primary types of nmenory nodul es that existed for
conputer systens at that tinme, or do you recall other
significant categories of nmenory nodul es that existed
at that tinme?

MR. ROE: (bjection. Vague.

THE WTNESS: Well, the one category that |
don't see listed here inthis tinme frane would be
DI MV that use Ranbus parts.

(Reporter clarification.)
BY MR, CHANDLER:

Q M. Mirphy, did you say Ranbus, R-a-mb-u-s?
The conpany Ranbus?

A. Correct.

Q And was there a nane or a termthat was used
by persons of ordinary skill in the art for DI M
made by Ranbus?

A. Yes, but | can't seemto reach out and grab
that. | don't renenber right this second. The
Ranbus parts had a conpletely different architecture,
SO -- but | don't renenber the pneunonic for it.

(Reporter clarification.)
BY MR, CHANDLER:
Q So aside fromub v RDIMM FBDIMM LR-DI WM
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and the Ranbus DIMM do you recall any other
significant categories of menory nodul es that existed
at the tinme, or do you believe that those were the
primary types of nmenory nodul es that existed for
conputer systens at the tinme?

MR. RCE: (Qbjection. Vague. Qutside the
scope.

THE WTNESS: As | sit here today, | can't
t hi nk of any others other than the Ranbus ones.

BY MR CHANDLER:

Q In your opinion would a person of ordinary
skill in the art have known about the tradeoffs
bet ween UDIMM RDI MM FBDI MM and LR- DI MVP

MR. ROE: (bjection. Vague.

THE W TNESS. Cenerally speaking | believe
they would. They -- they each have a different
architecture, and those architectures | end thensel ves
to certain performance netrics, and they definitely
woul d -- one of ordinary skill in the art would have
been at | east aware of those differences, yes.

BY MR CHANDLER:

Q Could you turn to Exhibit 2017, and let ne
know when you're there.

A. |I'mthere.

Q Could you turn to page 3 of Exhibit 2017,
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pl ease.

A. You said "3"; correct?

Q Yes.

A I'mthere.

Q Do you see at the bottom of page 3 of
Exhibit 2017 there's a headi ng that says, quote, Wen
| oad-reduced DIMV (LR-DI MMs) are best?

A. | see that.
Q In your opinion would a person of ordinary
skill in the art have known that LR-DI MV are better

than RDI MV when the goal is to have a very |arge
quantity of nenory?

MR. ROE: (bjection. Qutside the scope.

THE WTNESS: Well, 1'll note that this is
not sonething that | opined on. This docunent seens
to say that LR-DIMVs are the way to go for very |large
guantities. One of the things that it al so does note
is that they are still quite costly, and | think the
other part that is inportant to note here is the fact
that large quantities was not necessarily the only
goal for a nenory system
BY MR CHANDLER:

Q Could you turn to page 4 of Exhibit 2017,
and | ook at the bottom and |et nme know when you're

t here.
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A. I'mthere.
Q In your opinion wuld a person of ordinary
skill in the art have known that choosi ng LR- DI MVs

and RDI MVt depends on what performance
characteristics neets the needs of the application?

MR. RCE: (Qbjection. Mscharacterizes the
docunment or m sstates the docunent.

THE WTNESS: Well, that's what this --
that's what this docunent says here. But | wll note
that, in the sentence right after that, it al so says,
careful consideration of |atency, speed and capacity
as applied to your problemw ||l show you the way to
go.

So it wasn't -- it wasn't any one specific
design choice, if you wll. It was a conbination of
considering nultiple design choices. But yes, one of
ordinary skill in the art woul d have understood that.
BY MR, CHANDLER:

Q In your opinion wuld a person of ordinary
skill in the art have chosen between an LR-D MM and
an RDI MM based on factors such as |atency, speed and
capacity?

MR. ROE: (bjection. Qutside the scope.
| nconpl ete hypothetical. Vague.

THE WTNESS: | think that those certainly
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woul d be -- would be part of the consideration. |
think the things that were not nentioned in that
guestion woul d have been cost and power. Those all
woul d have been part of the design considerations
consi der ed.

BY MR, CHANDLER:

Q In your opinion wuld a person of ordinary
skill in the art have known about the tradeoffs with
respect to | atency, speed, capacity, cost and power
when choosing between an LR-DI MM and an RDI MW?

MR. ROE: (bjection. Vague.

THE WTNESS: Yes. | believe one of
ordinary skill in the art would have known that those
areas were all areas that need to be considered
bef ore nmaki ng a choice.

BY MR, CHANDLER:

Q Wuld a person of ordinary skill in the art
have known about the tradeoffs between a nenory
nodul e that buffers the data |ines, such as an FBDI MM
and an LR-DIMV and a nenory nodul e that does not
buffer the data |lines, such as an RDI MM and a UDI MW?

MR. ROE: (bjection. Vague. Assunes facts
not in evidence. Foundation.

THE WTNESS: As we've tal ked about earlier

today in the technical tutorial presentation that
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we' ve di scussed, | believe that a person of ordinary
skill in the art would understand that those -- that

those things are different anongst those
architectures, and that they would nake a difference
to the various design considerations that people had
to consi der.
BY MR, CHANDLER:

Q And woul d those design considerations
I nclude factors such as | atency, speed, capacity,
cost and power?

A.  Yes, | believe they woul d.

Q Wat were the known benefits at the tine of
having a Menory Buffer on an FBDI MM or an LR-DI W for
buffering the data |ines?

MR. ROE: (bjection. Qutside the scope.

| nconpl ete hypothetical. Assunes facts not in
evi dence.

THE WTNESS: Well, | think the -- in the --
in the general sense, the known -- the known benefits

woul d have been the reduction of |load to the data
lines thenselves. That's what buffers generally
provi de.
BY MR, CHANDLER:

Q And how woul d reducing | oad either help or

hurt with respect to | atency, speed, capacity, power

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com
Samsung Electronics Co., Ltd.
Ex. 1077, p. 102



© 00 N o o~ W N P

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

ROBERT J. MURPHY October 27, 2022

SAMSUNG ELECTRONICS V. NETLIST 103
and cost?
A Well, | think the one that is -- | think

probably the one that's easiest to | ook at in that
groupi ng i s capacity because the | ower capacitance on
the data pins would allow one to put nore DMV on a
particular driver that exists in a nenory controller.
| think the ones that -- the ones that consider --
t hat need nuch nore consideration would be the
| at ency, the speed and the power because the
i ntroduction of a data buffer changes those
characteristics on a DI MM

Q In your opinion did a person of ordinary
skill in the art understand the tradeoffs that would
be created by including a Menory Buffer on the nenory
nodul e - -

MR. RCE: (bjection.

BY MR, CHANDLER:

Q ~-- for buffering the data |ines?
MR. ROE: (bjection. Vague.
THE WTNESS: | think one of ordinary skil

in the art would truly understand that, if you took
data lines that have no buffers as in the RD MM and
the UDI MV and then added a buffer into all of those
signal paths, there would be certainly issues with

respect to speed of operation, with respect to --
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Wi th respect to the change in the architecture, the
change in the | atency and, dependi ng upon the speeds,
al so the change in the reliability to do reads and
writes.
BY MR, CHANDLER:

Q In what situations would an LR-DI MM nenory
nodul e be nore advant ageous than a nenory nodul e
W thout a data buffer?

MR. ROE: (Objection. Qutside the scope.

Just a second.

| nconpl ete hypot heti cal and vague.

THE WTNESS: So | believe that the -- the
bi ggest -- the biggest difference here would be that
peopl e understood that RDI MW had shorter | atencies.
At the -- at the tinme of conparison they were -- you
were able to run them at higher speeds, but that also
conmes about at a design choice of not having as nuch
capacity as the LRRDIMMs. So | would say generally,
I f you needed sonet hing high speed, you would -- and
somewhat | ower cost, you would be interested nore in
RDI MM than you would in LR-DIMVs. And if you need
sonet hing that needed | arge capacity, you would pick
the LR-DIMVs or anything that had a data buffer on
it.

That being said, the data buffer on the DI MV
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I ncreases the latency, and so just putting the buffer
on actually makes the performance go down. And

unl ess you can raise the operating frequency high
enough, you -- that's the only way to get that --
that | oss of speed back, so -- and that requires
really that you expend nore power to do it.

Q And when you nentioned in your answer |arge
capacity, are you referring to the total nunber of
bits that can be stored on the nenory nodul e?

A. Yeah. That's -- that's certainly one way to
consider it. | think another way to consider it
woul d be total capacity also of the lines that you're
driving as far as the data pins are concerned. So
for instance, if you're just doing a conparison
bet ween, you know, an LR-DIMM w th nenory buffers --
with data buffers on it versus an RDOMMwi th no data
buffers on it, clearly the nenory buffers are going
to give you a | ower |oad capacity than the RD MV
situation, and that |ower |oad capacity would | et you
I ncrease the total nunber of bits stored on the
LR-DI MM conpared to the RD WM

Q And can you give a rough approxi mati on of
how many nore bits could be stored on an LR- D MV
menory nodul e conpared to an RDI MM nenory nodul e? So

for exanple, are we tal ki ng about tw ce the nunber of
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bits on an LR-DIMM as conpared to an RDIMW O four
times? O how would you characterize it?

MR. ROE: (Objection. Qutside the scope.
| nconpl ete hypot hetical. Vague.

THE WTNESS. At -- this point in tineg,
since that wasn't sonething | was asked to opi ne on,
| haven't researched it, so | wouldn't be able to
gi ve you an accurate answer, and | really want to
research it before | did.

BY MR CHANDLER:

Q Do you believe it would be a multiple of the
nunber of goods though, so at |east tw ce as nmany?

MR. ROE: (bjection. Qutside the scope.
| nconpl ete hypot heti cal .

THE WTNESS: | don't have the information
here to answer that question.

BY MR, CHANDLER:

Q Could you turn back to Exhibit 1079, the
technol ogy tutorial, and |let ne know when you have
that in front of you

A. | have it.

Q Could you turn back to page 9 of
Exhibit 1079 which is the page show ng an FBDI MM and
| et me know when you're there.

MR, RCE: Qutside the scope and | ack of
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f oundat i on.
THE WTNESS: So |'mthere.
BY MR, CHANDLER:
Q D d the JEDEC standards for FBDI MM nenory
nodul es provide for any type of training?

MR. RCE: (bjection. CQutside the scope.
Vague. Calls for speculation.

THE WTNESS: ['msorry. | wasn't ever
asked to opine on anything with respect to the
FBDI MV6, and | don't have that answer right off the
top of ny head today.

BY MR CHANDLER:

Q Before LR-DI MVs, was training sonething that
a person of ordinary skill in the art knew was
possi ble to do on a nenory nodul e?

MR. RCE: (bjection. Vague.

THE WTNESS: M general concept of that is
there probably was, but | haven't researched when
that actually happened, so | couldn't say for sure,
and that's -- here today that's the best answer |
coul d give you.

BY MR CHANDLER:
Q Could you turn back to page 8 of
Exhi bit 1079 which is the page showi ng an RDIMM and

l et me know when you're there.
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Did the JEDEC standards for RDI MM nenory
nmodul es provide for any type of training?

MR. ROE: (Objection. Qutside the scope.
Vague.

THE WTNESS: Again, | wasn't asked to opine
on that. | haven't gone back and revi ewed any of the
JEDEC RDI MW speci fications.

BY MR, CHANDLER:
Q Did the JEDEC standards for RD MM nenory
nodul es provide for an initialization node?

MR. ROE: (bjection. Qutside the scope.

THE WTNESS: Well, in general all of the
nmenory used in conputers for quite a while and quite
a few years now have had an initialization sequence.
For exanple, nmaking sure that you could read and
wite data to the nenories, making sure that what you
wrote was actually what you read. So they -- and
DRAMs especially, especially after the synchronous
change, so from before -- before synchronous
DRAMsE until synchronous DRAMs, all of those DRAMs
have initialization procedures in them because the
DRAMs have functional differences that can be -- that
can be very different fromone another inside the
part, neaning that the part will either let you

function this way or this way, and those bits of
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information telling the device what to be gets set in
the initialization sequence.
BY MR, CHANDLER:

Q So wuld it be fair to say that a person of
ordinary skill in the art would know that RDI MM and
FBDI MM and LR-DI MM nenory nodul es woul d have an
initialization node?

MR. ROE: (bjection. Vague.

THE WTNESS: Yes. Cenerally that's the
case, Yyes.

BY MR CHANDLER:

Q As the speed of the DRAM nenory increases,
for exanple, fromthe DDR2 nenory devices to the DDR3
menory devices, would initialization becone nore
I nportant?

MR. RCE: (Qbjection. Assunes facts not in
evi dence.

THE WTNESS: Well, once again, | haven't
been asked to opine on that so | don't have an
opinion here. But in general, | would say one of the
things that generally occurred every tine the DRAMs
changed. So from SDRAMto DDR to DDR2 to DDR3, the
features and functions inside those devices generally
changed from generation to generation. And on the

basis of just the fact that there were nore features;
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therefore, nore things that potentially had to be
initialized, | would say in general the answer to
your question is yes because, now instead of
potentially having five things to set up to get the
part to work, maybe | had eight things to set up.
And so the initialization sequences becane nore

i nportant at least in that fashion.

BY MR, CHANDLER:

Q And would it be fair to say that it was
known for nenory nodul es, including LR-D MM and
FBDI MM and RDIMM that, in addition to an
initialization node, there would be a nornmal node of
oper ation?

MR. ROE: (bjection. Vague.

THE WTNESS: Yes. That was -- that was
very well known to one of ordinary skill in the art
that there was an initialization node, and there was
a normal nmode. And until the initialization node had
conpl eted successfully, the normal node woul d not
function correctly.

BY MR CHANDLER:

Q Could you turn to page 10 of Exhibit 1079

which is the page showing DDR3 LR-DIMM and |et ne

know when you're there.

A. "' mthere.
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Q \What types of training existed for DDR3
LR- DI MM nenory nodul es?

MR. ROE: (bjection. Vague.

THE WTNESS: Well, the types of training
that | have identified in nmy declaration specifically
relate to wite training and read training.

BY MR, CHANDLER:

Q Could you keep this page in front of you
and then also turn to page -- to Exhibit 1015, the
JEDEC proposal. And |et nme know when you have both
docunents organized in front of you.

A. So | have 1015 avail able. Wat page woul d
you |ike?

Q Page 4.

A. | have it.

Q Do you see on the top of page 4 of
Exhi bit 1015, the JEDEC proposal, there's an overview
of the initialization of the Menory Buffer on a DDR3
LR- DI Mv?

A. | do.

Q And for clarity, on page 10 of Exhibit 1079,
where is the Menory Buffer that's referenced in
Exhi bit 10157

MR. ROE: (bjection. Qutside the scope.

Lacks foundation. Assunes facts not in evidence.
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THE WTNESS: Well, as | said, in this
90, 000-f oot view of the LR DI MM shown on page 10, as
drawn, all of the buffers exist inside the box that's
| abel ed "Regi ster/Buffer."”

BY MR, CHANDLER:
Q Al right. Wich trainings for a DDR3
LR-DI MM i nvol ve the Menory Buffer?

MR. ROE: (bjection. Vague. Lacks
foundation. |It's outside the scope to the extent the
question refers to 1079.

THE WTNESS: So we --

THE REPORTER |I'msorry. Do you m nd
repeating after, "Lacks foundation."”

MR ROE: Yes. |It's outside the scope. It
| acks foundation. And to the extent that question is
referring to 1079 specifically, it |acks foundation.

| can't renenber the other objections.

THE REPORTER.  Thank you.

THE WTNESS: So would you like to repeat

t he question, please?

N N DN NN DN
aa b~ W N B

BY MR CHANDLER:
Q \Wiich trainings for a DDR3 LR- DI MM nenory
nodul e i nvol ve the Menory Buffer?
MR. ROE: (bjection. Vague.
THE WTNESS: So if we look at Figure 1 and

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com
Samsung Electronics Co., Ltd.
Ex. 1077, p. 112



© 00 N o o0~ W DN P

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

ROBERT J. MURPHY October 27, 2022
SAMSUNG ELECTRONICS V. NETLIST 113

we start at the top of that overview, we see a bubble
| abel ed " Power-Up," anot her bubbl e | abel ed " SPD
Readout . "

A third bubble starts with "Host Interface,"
the fourth bubble is |abeled "MB Initialization," and
the fifth RAMis -- the fifth bubble is |abel ed "DRAM
initialization," and the sixth bubble is |abeled
"DRAM ZQ Cal i bration.™

And the next elenment there is a box as
opposed to a bubble, and it says "MB-DRAM I nterface
Training," and this is specifically talking about the
signals that would go fromthe Menory Buffer that we
see on page 10 specifically | abel ed

"Regi ster/Buffer,'
to the DRAMs t hensel ves.

the signals that go fromthere out

Proceedi ng down the Initialization Overview,
t he next bubble that we see is |isted as "Host-M
Training," and that would reply to the signals that
run between the nenory controller, the host; and MB,
the Menory Buffer, which on page 10 of Exhibit 1079
is |abel ed "Register/Buffer."

So a conbi nation of MB-DRAM i nterface
trai ning which handles the signals on one side of the
buffer and then also the training of the other side

of the buffer which the signals communicate to the

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com
Samsung Electronics Co., Ltd.
Ex. 1077, p. 113



© 00 N o o~ W DN P

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

ROBERT J. MURPHY October 27, 2022
SAMSUNG ELECTRONICS V. NETLIST 114

host with, Host-M Training.

And just one other thing. The |ast bubble
in the overview is the bubble | abel ed "Nornma
Qperation," basically identifying that all of the
el ements before in this group of things need to be
done and conpl ete successfully before nornal
operation could be achi eved.

Q Does "Host Interface CA dk-to-Crd Traini ng"
I nvol ve the Menory Buffer?

MR. ROE: (bjection. Qutside the scope.

THE WTNESS: [It's not possible to get that
i nformation from Exhibit 1079, page 10. And | w |
note, at the bottomthat is one of the itens that's
starred, and at the bottomit says, This step is
optional for a Menory Buffer but may be done by sone
pl at f or ns.

But you cannot derive that information from
Exhi bit 1079, page 10.

BY MR, CHANDLER:

Q But I was -- to be clear, | was asking about
Exhi bit 1015, page 4, the JEDEC proposal. Do you
have that page --

A. | -- yeah, | have that page in front of ne,
and | al so have the page that you wanted ne to
conpare it to, which is Exhibit 1079, page 10. And |
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did that. | just did that conparison for you.

And the Host Interface CA dk-to-Cmd
Training is not -- is not shown anywhere on -- is not
shown anywhere on page 10 that you -- that you tal ked
about, so | can't conpare it to sonething that's not
t here.

Q So what is Host Interface CA dk-to-Crd
Tr ai ni ng?

MR. ROE: (Objection. Qutside the scope.

THE WTNESS: So it is training basically
that tal ks about the Command/ Address/ Cl ock and where
that is turned into a -- turned into a specific
command to get the timng done correctly.

BY MR CHANDLER:

Q And when you say "to get the tim ng done
correctly,"” the timng between what and what ?

A Well, between the -- between the host
i nterface and where the commands are decoded usi ng
the Cock and the CA. So that would -- that would
nore than |ikely happen in the Register/Buffer that's
listed on Exhibit 1079, page 10, but it's not
specifically stated there.

Q Does Exhibit 1015, page 4, refer to the
initialization of the Menory Buffer of a DDR3
LR- DI Mv?
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A. Yes. |'ve talked about that at Bubble 1, 2,
3 -- Bubble No. 4 has Menory Buffer initialization.

Q And so would all of the bubbles on page 4 of
Exhibit 1015 be perfornmed wth respect to the Menory
Buf fer of the DDR3 LR-DI MV?

MR. RCE: (bjection. CQutside the scope.
Asked and answered. Vague.

(Reporter clarification.)

THE WTNESS: So the -- a certain nunber of
t he bubbles there are not related to the Menory
Buf fer per se. An exanple would be the "Power-Up"
bubbl e, the "SPD Readout" bubble, the "DRAM
Initialization" bubble, the "DRAM ZQ Cali bration”
bubbl e. Those -- those bubbles generally, at nost
the MB, m ght be involved in passing signals through
fromthe nenory controller to the DRAMs, for exanple,
or fromthe -- to any of the other chips fromthe
menory controller to any of the other chips that
m ght be on the board.

But for instance, the Menory Buffer, it only
holds -- or sorry. Passes through information, for
exanple, for, like, the DRAMinitialization or the
DRAM ZQ cal i brati on.

BY MR CHANDLER:
Q And do you see the asterisks with the

October 27, 2022
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footnote that --

A. | do.

Q -- "the Host Interface CA O k-to-CWVD
Training"? Do you see that asterisk and footnote?

A. | do.

Q And does that tell us that Host Interface CA
Ck-to-CVD Training is an optional training for the
Menory Buffer, abbreviated NVB?

A.  Yes, it does.

Q Does the MBinitialization step involve the
Menory Buffer?

A. Wll, MB stands for Menory Buffer; so |
bel i eve so, yes.

Q So it would be fair to say that on page 4 of
Exhi bit 1015, the JEDEC proposal, that the
initialization steps that directly inplicate the
Menory Buffer can include Host Interface CA
Clk-to-CVD Training, MB Initialization, M- DRAM
| nterface Trai ning and Host-MB Trai ni ng.

Is that a fair summary?
MR. ROE: (bjection. Vague.
M scharacterizes the prior testinony.

CQut si de t he scope.

THE REPORTER: | didn't hear it.
THE WTNESS: | would say only insofar as
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the -- two of the ones you list, the host interface
one and the Host-MB Training, which are both tagged
as being optional, if they were actually needed for
the platformin question.

THE REPORTER: And | didn't hear your | ast
obj ection, M. Roe.

MR. RCE: Qutside the scope.

THE REPORTER.  Thank you.
BY MR CHANDLER:

Q On a DDR3 LR-DIMM which of the trainings
that involve the Menory Buffer require the edge
connections to be active?

MR, ROE: (bjection. Form

THE WTNESS: Well, the only ones that
requi re the edge connections to be active are the
Host - MB Training, which is optional as shown here on
Figure 1 of Exhibit 1015, page 4; and Host Interface
CA A k-to-CVD, Training, which is also shown as being
active on the sane figure.

And I'msorry. Could you -- could | ask you
to repeat? In that question you were asking about

initialization or training?

Q Training.
A. And -- yeah. So ny answer is -- stands as
I S.
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Q On a DDR3 LR-DIMM which of the trainings
that involve a Menory Buffer require the pins to be
active?

MR. ROE: (bjection. Form Vague.

THE WTNESS: Well, the answer to that
guestion relates to the fact that the pins -- |
believe that the pins you' re tal king about are the
pins of the edge connector, and nmy answer is the
sane.

BY MR CHANDLER:

Q Soit's the Host-MB Training and the Host
Interface CA Ck-to-CMD Training that require the
edge connections to be active and the pins to be
active? |Is that a fair summary?

MR. ROE: (bjection. Mscharacterizes prior
testi nony.

THE WTNESS: Yes, if they are required in
the particular platformthat's being dealt wth.

BY MR, CHANDLER:

Q On a DDR3 LR-DIMM which of the trainings
that involve the Menory Buffer do not require the
edge connections or the pins to be active?

MR. ROE: (bjection. Vague.

THE WTNESS: Al of those trainings would
be in the square box | abeled "NMB-DRAM I nterface
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Trai ni ng. "
BY MR, CHANDLER:

Q Does the step of MB Initialization on a DDR3
LR-DI MM require the edge connections and the pins to
be active?

MR. RCE: (bjection. CQutside the scope.
Vague.

THE WTNESS: In general this step is --
I nvol ves commruni cations fromthe nenory controller to
the Menory Buffer because generally nenory buffers
w || support different types of DI MV on the board or
at different latencies, and so the MB Initialization
Is to set up the internal workings of the Menory
Buffer. So those require comrunications through the
edge connectors and the edge connector and the edge
pi ns back to the nenory controller.

MR. CHANDLER: All right. | want to mark an
exhibit, so why don't we do what we did before. Take

a quick break. | will, | guess, e-mail it to Scott
and the court reporter, we'll get it printed, and
then we'll reconvene after that.

THE VI DEOGRAPHER: (Going off the record at
2:05 p.m

(Recess taken from2:05 p.m to 2:20 p.m)

THE VI DEOGRAPHER: Start of Video File
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No. 3. We're back on the record at 2:20 p. m

MR. CHANDLER: So M. Murphy, I'd like to
I ntroduce a new exhibit which I'll mark as
Exhi bit 1080 in both | PR2022- 00062 and | PR2022- 00064.

(Exhi bit 1080, Annotation of DDR3 LR-DI WM
for |1 PR2022-00062 and | PR2022-00064, marked for
i dentification.)

BY MR, CHANDLER:
Q Do you have Exhibit 1080 in front of you?

MR ROE: W will object to this docunent as
| ate and untinely, authenticity, hearsay, foundation,
undue prej udi ce.

THE WTNESS: | have themin front of ne,
yes.

BY MR, CHANDLER:

Q Do you see that Exhibit 1080 includes a
drawi ng of a DDR3 LR-DIMM | i ke what we saw on
Exhi bit 1079 except that here in Exhibit 1080 sone
| abel s have been added that are highlighted in green,
red and purple?

MR. ROE: (bjection. Qutside the scope.
Lacks foundati on.

THE WTNESS: | see that. And | assune that
both of these are identical so that we can just deal
with, Iike, the one marked ending in -627?
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BY MR CHANDLER:

Q Correct.

A Geat.

Q Do you see on the bottomright of
Exhibit 1080 there's a label in purple that says
"Edge Connecti ons/ Pins"?

A. | do.

Q Does the horizontal purple line on
Exhi bit 1080 provide a reasonabl e approxi mati on of
where the edge connections and pins would be | ocated
on a DDR3 LR-DI MM nenory nodul e?

MR. ROE: (bjection. Qutside the scope.
Vague. Lacks foundation. M scharacterizes prior
testi nony.

THE WTNESS: As |'ve already testified
today, | conpared -- sorry -- page -- page 10 of
Exhibit 1079 with page 3 of Exhibit 1079, both -- the
| PR nunber ending in -62. And this purple |line seens
to coincide with what | described previously today.
BY MR CHANDLER:

Q And to be clear, what you descri bed
previously today with respect to the | ocation of edge
connections and pins?

A.  Yes.

Q Do you see in the upper right in
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Exhibit 1080 there's a | abel in green?
MR. ROE: (bjection. Qutside the scope.
THE WTNESS: | see the | abel.

BY MR, CHANDLER:

Q Wuld it be fair to say that on a DDR3
LR-DI MM t hat MB-DRAM I nterface Trai ning does not
requi re the edge connections and pins to be active as
suggested by the label in green on Exhibit 10807

MR. ROE: Let ne digest that question.

bj ection. CQutside the scope. Vague.
Lacks foundati on.

THE WTNESS: | believe that that | abel
iIs -- is poorly placed because of the fact that the
person who did the graphic put that |abel on a
hori zontal |ine which goes between the ei ght DRAM,
yet the | abel says "NMB-DRAM I nterface Training,"
whi ch al so includes the vertical line fromthe |line
that's presently highlighted in yellow down to the
Regi ster/Buffer which is, at a m ninum covered by
anot her bl ue |ine.
BY MR CHANDLER:

Q But would it be fair to say that, on a DDR3
LR-DIMM that MB-DRAM I nterface Training does not

requi re the edge connections and pins to be active?

A. Yes, | believe that's the case.
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Q And that's because MB-DRAM I nterface
Training is between the buffer, which is illustrated
in the square in the center, and the DRAM nenory
devi ces above the buffer.

s that fair?

MR. RCE: (Qbjection. CQutside the scope to
the extent this is directly directed to this inmage in
1080 or in 1079. And assunes facts not in evidence,
and m scharacterizes prior testinony.

THE WTNESS: | think -- | think that |abel,
as | said, points to a |ine that goes across all of
the DRAMs here and doesn't include the buffer, the
line that would go down to the buffer for that
training, but | agree that, to do that training in a
DDR3 LRDRAM you do not have to have the edge
connections and -- or pins active.

BY MR, CHANDLER:

Q | just want to understand a little bit
better your concern about what the green arrowis
poi nting to.

Wuld it be fair to say that the orange
circle indicating data |ines would connect both
horizontally to the DRAMs but also vertically down to
the Menory Buffer?

MR. ROE: (bjection. Mscharacterizes the
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docunment. Assunes facts not in evidence. CQutside
t he scope.

THE WTNESS: The exanple that we have in
front of us has only a single -- a black [ine noving
up fromthe Register/Buffer. And in the portion of
that black line that then goes horizontal at the
| oner portion of the DRAMs, those, because of the
yel |l ow dot, would be recogni zed as the DQ DQS |i nes
based on the yellow dot just above the center of the
Menory Controller whereas the lines that go left --
the horizontal lines at the top of the DRAMs with the
red dot represent the Command, Address and C ock

lines distributed across the top of the DRAMs in this

di spl ay.

And t he appearance here is that the vertical
line going fromthe Register/Buffer up to -- upto
those two horizontal lines that | just discussed

shoul d have a conbination of a red and a yel |l ow dot
on them because those lines in this depiction carry
bot h the Command, Address and Cl ock |ines and the
DQ DQS | i nes.

|s that clear?
BY MR, CHANDLER:

Q | think so. And, you know, that's the
reason that -- for the exhibit is to, you know, nake
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sure that we're both clear with each other.

So if | understand what you just said, would
it be nore clear or accurate if there was a second
green arrow pointing to the red dot on the top
hori zontal 1ine?

MR. RCE: (bjection. CQutside the scope.
Lacks foundati on.

THE WTNESS: Actually that wasn't -- |

wasn't thinking of that at all. But the fact of the
matter is that the -- that the training does in
both -- does both involve the, for instance,

Command, Address and Clock lines and the DQ DQS
l'ines.

| -- it just seens to ne like you're trying
to take a poor depiction and couch it as covering
everything, and it's -- it's just a poor depiction.
BY MR, CHANDLER:

Q But explain again. What's the poor
depiction with respect to MB-DRAM I nterface Training?
So | understand --

MR. RCE: Sane objections.
BY MR. CHANDLER:

Q -- your last coment was that | guess it

i ncludes both data |ines and command |ines, so both

the orange dot and red dot horizontally.
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Was there sonething else that you thought

A Well, that --
Q -- poorly depicted?

MR. RCE: So objection. |Inproper narrative.
M scharacterizes testinony and outside the scope.

THE WTNESS:. So the poor depiction, | would
say, is to do MB-DRAM I nterface Training, which would
i nclude read and -- reads and wites, you not only
have to have data on the data pins, you need to have
addresses. You need to have the clock. You need to
have a command, you know, saying you're doing that,
those things. It looks like this only points to one
of those.

Does that clarify it for you?

BY MR, CHANDLER:

Q | think so. 1'mjust wondering, you know,
wor king within the confines of what we have avail abl e
to us here, would it be a better depiction if there
was a second green arrow that went to the red dot to
convey that the MB-DRAM I nterface Training involves
both data signals but al so command signal s?

MR. ROE: (bjection. Qutside the scope.
Still lacks foundation.

THE WTNESS: So given --
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THE REPORTER: |'msorry. | --
THE WTNESS: So given that | | ooked at

Exhi bit --
THE REPORTER  |I'msorry. | only heard

"out side the scope.™
MR, ROE: Still lacks foundation.
THE REPORTER  Thank you.
THE WTNESS: So given that | | ooked at

Exhi bit 1079 which is the tutorial, page 10, it's
very obvious to nme that you clip this information on
Exhi bit 1080, page 1, and then added the | abels that
you wanted to add to it.

BY MR, CHANDLER:

Q Correct.

A Rght? My -- ny coomentary here relates to
the fact that | probably would not have | abeled this
in this fashion. And if your intent is to ask ne
whet her the pins and the edge connections are active
during MB-DRAM Trai ning, Interface Training, |
believe |I've already answered that.

Q kay.

A. The part that | have said and tried to
explain with respect to this depiction is that |
think nore than the DQDQS lines are involved in

doing the MB-DRAM interface training, and this
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seens -- this |abel seens to only point to the yell ow
dot up near the DRAMs.

Q Okay. Do you see on the bottomleft of
Exhibit 1080 there's a |abel in red?

A. | do.

Q Wuld it be fair to say that, on a DDR3
LR-DIMM that "Host-MB Training," "Host Interface CA
Clk-to-Cnd Training,"” and "MB Initialization" each
requi re the edge connections and pins to be active?

MR. ROE: (bjection. Qutside the scope.
Conmpound. Asked and answer ed.

THE WTNESS: Yeah. As |'ve testified
before, | believe that Host-MB Training, Host
Interface CA dk-to-Crd Training and MB
Initialization wll all need the edge connections and
pins to be active so that the signals can be brought
fromthe Menory Controller to the box in this diagram
| abel ed "Regi ster/Buffer."

BY MR, CHANDLER:

Q And do you believe that a person of ordinary
skill in the art would have known that?

MR. ROE: (bjection. Vague. Qutside the

scope. Conpound. Lacks foundati on.

THE WTNESS: Well, if they -- certainly

we -- |'ve already testified that they woul d have
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been aware of the -- at |east the content in the
JEDEC proposal which is Exhibit 1015. And since
these itens are all listed in 1015 and there's

di scussi on about them | believe that they woul d be
awar e.

MR. CHANDLER: Al right. | have another
exhibit, so could we take a quick break, and I'1I|
send an e-mail .

MR. ROE: Let's go off the record.

THE VI DEOGRAPHER: (Going off the record at
2:35 p.m

(Recess taken from2:35 p.m to 2:53 p.m)
THE VI DEOGRAPHER: (Goi ng back on the record
at 2:53 p. m
MR. CHANDLER: 1'd like to introduce a new
exhibit which I'l'l mark as Exhibit 1081 in both
| PR2022- 00062 and | PR2022- 00064.
(Exhi bit 1081, Annotation of DR3 LR-DI WM for
| PR2022- 00062 and | PR2022- 00064, narked for
i dentification.)
BY MR CHANDLER:

Q M. Mirphy, do you have Exhibit 1081 in
front of you?
A. | do.
MR RCE: And we will object to this exhibit
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as late and untinely; irrelevant; unreliable; no
foundati on; outside the scope.
BY MR, CHANDLER:

Q And simlar to what we di scussed just a
nmonment ago, do you see that Exhibit 1081 includes a
drawi ng of a DDR3 LR-DIMM | i ke what we saw on page 10
of Exhibit 1079, except in Exhibit 1081 sone | abels
have been added that have been highlighted in green,
red and purple?

MR ROE: W also object to this docunent as
hearsay as well and m scharacterizing testinony.

THE WTNESS: So | see the |abels, yes.
BY MR, CHANDLER:

Q And do you see on the upper right of
Exhibit 1081 there's a | abel in green?

A | do.

Q Wuld it be fair to say that, on a DDR3
LR-DIMM that MB-DRAM I nterface Training does not
requi re the edge connections and pins to be active?

A. Yes. Based on the JEDEC proposal,

Exhi bit 1015, that woul d be the case.

Q And do you believe that a person of ordinary

skill in the art would have known that?
MR. ROE: (bjection. Vague.
THE WTNESS: Yes, | believe that that is --
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woul d have been knowl edge to =- available to a person
of ordinary skill in the art.

BY MR, CHANDLER:

Q Do you see on the bottomright of
Exhibit 1081 there's a label in purple that says
"Edge Connection/ Pi ns"?

A Yes.

Q Does the horizontal purple line on
Exhi bit 1081 provide a reasonabl e approxi mati on of
where the edge connections and pins would be | ocated
on a DDR3 LR-DI MM nenory nodul e?

MR. ROE: (bjection. Qutside the scope and
asked and answer ed.

THE WTNESS: Yes, it does.
BY MR, CHANDLER:

Q Do you see on the bottomleft of
Exhibit 1081 there's a |abel in red?

A. | do.

Q And in your opinion would a person of
ordinary skill in the art have known that, on a DDR3
LR-DI MM nmenory nodul e, that Host-MB Traini ng, Host
I nterface CA O k-to-CMD Training and MB
Initialization each require the edge connecti ons and
pins to be active?

MR. ROE: (Objection. Qutside the scope.
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Asked and answer ed.

THE WTNESS: Yes, | believe that's the
case.
BY MR, CHANDLER:

Q Al right. You can put that exhibit down.
You're welcone to ook at it or refer toit. | mean,
you don't have to put it too far way, but |'m going
to ask you a different question, and | don't want to
sort of confuse you by thinking that -- that you need
to look at that exhibit to answer ny next question.

Under st ood?

A.  Yes.
Q In your opinion would a person of ordinary
skill inthe art know that "MB" is a well -known

acronymfor Menory Buffer?

A. Wth respect to the subject matter we're
tal king about in this IPR, yes, they woul d.

Q In your opinion would a person of ordinary
skill in the art know that the MB on a DDR3 LR-DI MM
refers to a Menory Buffer that buffers data, address
and command si gnal s?

A. Yes. Based on the information, they would
have known via the word of nmouth, et cetera, fromthe
JEDEC proposal, Exhibit 1015.

Q Wuld a person of ordinary skill in the art
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have known that a DDR3 LR-DI MM has edge connecti ons
and pins for communi cating data, address and command
signals to a system nenory control |l er?

MR. ROE: (bjection. Vague. Conpound and
to the extent it calls for a | egal conclusion.

THE WTNESS: Yes, | believe that would be
the case in that many of those signals existed in
prior art DDR RAMs previous to the DDR3.

BY MR CHANDLER:

Q In your opinion would a person of ordinary
skill in the art know that an RDI MM nenory nodul e
buf fers address and command signals but not data
signal s?

MR. ROE: (bjection. Vague.

THE W TNESS: Sorry.

(Reporter clarification.)

BY MR CHANDLER:

Q In your opinion would a person of ordinary
skill in the art have known that an RDI MM nenory
nodul e buffers address and command si gnals but not
data signal s?

MR. ROE: (bjection. Lacks foundation.

THE WTNESS: In general | believe that to
be true, especially based on the patent from

Hazel zet.
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BY MR CHANDLER:

Q In your opinion wuld a person of ordinary
skill in the art have known how to train a nenory
buffer on a nenory nodul e such as an LR- DI M\?

MR. ROE: (Objection. Lacks foundation.
| nconpl ete hypot heti cal .

THE WTNESS: Well, | guess the first part
of that | would answer by saying that, prior to them
seeing the information, that would have been in the
JEDEC proposal, Exhibit 1015, they would -- they
woul d probably not know that information and --
however, it -- it's true they would have known of
training in general as there were nultiple nenory
patents avail able that had training discussed in
t hem

So they woul d have known training fromthat
background, but until they had seen or had
comuni cated to themthe JEDEC proposed -- proposal
that we see in Exhibit 1015, | don't believe they
woul d have been able to know the exact details of the
training involved in an LR-DIMM -- DDR3 LR-DI MM
BY MR CHANDLER:

Q At the tinme of the provisional application
mar ked as Exhibit 1008, which is to say June 12th of

2009, in your opinion wuld a person of ordinary
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skill in the art have known howto train a Menory
Buf fer on an LR DI MV?

MR. RCE: (Qbjection. Vague. Inconplete
hypot het i cal .

THE WTNESS: Well, | think that the only --
the only information that we have concerning that
Wi th respect to that particul ar date woul d have been
what isn't actually in the provisional which just
talks to a recent JEDEC proposal. And so it's -- it
certainly is -- presents an interesting question
about whether the proposal for the LRDIMMis the one
that's tal ked about in the provisional. For our
pur poses here, that's -- that is what ny declaration
I's based upon.
BY MR, CHANDLER:

Q To be clear, in your opinion would a person
of ordinary skill in the art at the tinme of the
provi sional application marked as Exhi bit 1008 have
known how to train a Menory Buffer on an LR-DI MM as
i ndi cated in the JEDEC proposal marked as
Exhibit 10157

MR. ROE: (bjection. Vague. Inconplete
hypot hetical. Goes beyond the scope of the direct
testinony. Conpound.

THE WTNESS: Wth respect -- with respect
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to the JEDEC proposal that's listed in the

provi sional Exhibit 1008, since it does not talk
about which proposal it is tal king about, and al so as
| previously testified, the -- a person of ordinary
skill in the art would only know about this proposal
fromword-of-nouth through or interaction wth other
nmenbers potentially at their conpany that knew about
t he JEDEC proposal, that's the only way that |
bel i eve they woul d know a person of ordinary skill in
the art woul d know that information.

BY MR CHANDLER:

Q In your opinion would a person of ordinary
skill in the art at the tine of the provisional
application marked as Exhibit 1008 know how to train
a Menory Buffer on an LR-DI MM using the steps that
are listed on page 4 of Exhibit 1015, even if they
did not have a copy of Exhibit 1015 at the tine?

MR. ROE: (bjection. Qutside the scope.

| nconpl ete hypothetical. It's conpound. Asked and
answer ed.

THE WTNESS: | think it's very hard to tel
whet her one of ordinary skill in the art, having

never seen this specification and only conmmuni cated
to via word-of -nouth or sone other neans of

communi cation, it's hard to tell that they would
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understand every exact limtation that's put into
this -- or this proposed specification or the DDR3
LR-DI MM Menory Buffer installation proposal.

BY MR, CHANDLER:

Q Wuld it be fair to say that in your opinion
it is unclear whether a person of ordinary skill in
the art, at the tinme of the provisional application
mar ked as Exhi bit 1008, knew how to train the Menory
Buf fer on an LR DI MW?

MR. ROE: (bjection. Vague. Inconplete
hypothetical. |It's conpound. Parts of it are
out si de the scope.

THE WTNESS: So with respect to your
guestion, are we tal king about a person of ordinary
skill in the art who had this information
comuni cated to themvia word-of-nouth or that type
of thing, or did they have the proposal given to them
by sonebody? How did they -- how did this person of
ordinary skill in the art conme upon this information?
BY MR CHANDLER:

Q I'mtrying to understand your opinion on
that question, and | guess I'mless interested in how
they canme to knowit. [I'mnore interested in whether
or not they did knowit, but | do have sone interest

i n how you believe they woul d have | earned what ever
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it is they knew.

But the first question, though, is, you
know, what did the person of ordinary skill in the
art know at the tinme of the provisional application
mar ked as Exhi bit 10087

MR. RCE: (Qbjection. Vague.

The witness: So as | have --

MR ROE: (bjection to formto the -- to
that question, as to that question that's asked on
t he record.

THE WTNESS. So as | have noted in ny
declaration, it was -- known to a person of ordinary
skill in the art that nenory systens and enpl oyed
Menory Buffer to buffer the data |ines between a host
and a nmenory nodul e conponent such as DRAM were wel |
known in the art at the tinme of the provisional, and
the exanple | gave there was FBDI Mvk.

So a POSI TA woul d have understood and known
that those systens that enployed a Menory Buffer
woul d hand off training conducted between a Menory
Buf fer, between the Menory Buffer and the DRAMs to
the Menory Buffer, giving the host a reduced

wor k|l oad.
BY MR CHANDLER:
Q Ckay.
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A. Those issues were well known. All, for
exanpl e, a PCSI TA woul d have to have known with
respect to an LR-DIMMis that the nenory output pins
use data buffers in themthat would have indicated to
a POSITA that MB-DRAM training is critical to
inplement in those LRRDIMMinitializations.

So the question in ny mind still at hand is
whet her or not the person of ordinary skill in the
art had seen the -- had seen the JEDEC proposal and
was able to ascertain all of the information that it
i ncluded within it.

The -- given that proposal, given that they
had seen it or had been tal ked to about it, then they
woul d have understood how that JEDEC proposal talks
about dealing with MB training.

Q | want to clarify your |ast statenent.

So is it your opinion that a person of
ordinary skill in the art would have known at the
time of the provisional marked as Exhibit 1008 about
how to train the Menory Buffer on an LR-D MM as
expl ai ned on page 4 of Exhibit 1015 even if the
person of ordinary skill in the art did not have a
copy of Exhibit 1015?

A, AmIl -- | think that's exactly the point

that I"'mtrying to understand fromyou in that what |
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said is that, if Menory Buffers included data
buffering were known -- and they certainly were known
in the industry -- then one of ordinary skill in the
art would understand that, if you buffered the
menory, then you would need to do MB-DRAM trai ni ng.
It's very clear fromlooking at the JEDEC
proposal that not every portion of an LR -- an
LR-DIMM or DDR3 is taught in that -- what is it? A

ni ne- page docunent, | believe. So it's -- it's quite
an ask, | would say, for you to ask ne if it's ny
opi nion that the person of ordinary skill in the art

in 2009 knew of all those details sinply fromthe

ni ne- page di sclosure of the JEDEC proposal .

Q | wasn't trying to ask about all the
details. | was nore focused on whether a person of
ordinary would -- skill in the art would know how to

train the Menory Buffer, and --
MR. ROE: (bjection.
Sorry.

BY MR CHANDLER:

Q ~-- it's still alittle unclear to ne as to
your opi ni on about whether or not the person of
ordinary skill in the art, at the tine of the
provi sional marked as Exhibit 1008, would know how to

train the Menory Buffer on an LR-DI MM

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com
Samsung Electronics Co., Ltd.
Ex. 1077, p. 141



© 00 N o o~ W DN P

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

ROBERT J. MURPHY October 27, 2022
SAMSUNG ELECTRONICS V. NETLIST 142

MR. ROE: (bjection. Qutside the scope.
Vague, and it's an inconplete hypothetical.

THE WTNESS: So as far as the docunents
that the petitioner has put up with discussion of
this matter is a single nine-page docunent called the
JEDEC proposal which tal ks about a nenory buffer to
DRAM initialization, |I don't know whether | would --
| don't think | would call it a schene, but let's
just call it an overview

The reason the issue for ne wth your
question causing ne to have difficulty is that
that that nine-page disclosure does not tell one how
to do nenory training. |t certainly tries to
descri be the order of certain pieces of it. For
i nstance, if we exam ne that docunent and | ook i nside
iIt, we see that there's no di scussion whatsoever
about how wite levelling is supposed to be
acconplished. It just literally says that you shoul d
do wite level. And the docunent also is roughly the
same in content with respect to read enabling.

So if you're asking if one of ordinary skill
in the art would know from just that docunent how to
do those specific tasks which are part of M- DRAM
training, wthout any description of howthey're

supposed to be acconplished in the docunent, right,
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then one of ordinary skill in the art would have to
remenber what they have seen in the prior art that

t hey' ve seen sonewhere el se of which you included no
other prior art in the petition.

And then, once they had understood what
training was with respect to nenory systens that --
where the data was buffered, they would have to
under stand how t hose concepts get adjusted for the
design that an LR -- a DDR3 LR- DI MM was.

And it's pretty clear to ne that the -- the
Docunent 1015 doesn't spell nuch of any of that out.
And so | find it very hard to answer your question
about whether one of ordinary skill in the art would
know how to inplenment MB training fromjust that
docunent at the tine of provisional.

BY MR, CHANDLER:

Q And to be clear, I"'mnot trying tolimt the
question to the nine pages of Exhibit 1015. 1I'm
focused on what a person of ordinary skill in the art

woul d know, whether it cones from Exhibit 1015 or
whet her it cones from another source. So let ne just
pause right there.

So I'lIl ask a question, but first am| clear

about that, that I'mnot trying tolimt the

guestions |I'masking you to just 1015? I|I'mtrying to
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focus nore on what a person of ordinary skill would
know. |s that understood?

A.  Yes, that's understood. The point |I've been
trying to make here is that you're asking for an
opi ni on about what one of ordinary skill in the art
woul d know from either word-of-nmouth or hearsay or
sonme sort of know edge event that happened that here
| amyears later trying to figure out and the
i nclusion of the JEDEC Proposal Docunent 1015,

Exhi bit 1015.

Q So wuld it --

A. And so in doing that, I'mtrying to answer
your question accurately, correctly, and in ny own
m nd under stand where the information, where woul d
one of ordinary skill in the art have the information
to answer the question that you asked.

Q Wuld it be fair to say that in your opinion
a person of ordinary skill in the art reading the
provi si onal application marked as Exhibit 1008 would
not know how to performtraining of the Menory Buffer
on an LR-DI MW?

MR. ROE: (bjection. Qutside the scope and

vague.

THE WTNESS: Well, | think the answer to
this is certainly -- is certainly wapped around the
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fact that clearly one of ordinary skill in the art
understands data buffers used in other nenory
subsystens and understands that, you know, they have
to be handled correctly.

The -- the proposal that's identified in the
provisional is -- is one that tal ks about the fact
that, you know, the initialization sequences of which
the MB training -- MB-DRAMtraining is part of are
going to be handed over fromthe MCH to the Menory
Buf fer.

And one of skill in the art at the tine
woul d have to have know edge that, if you
specifically tie that to the LR -- the LR-D MM DDR3
product -- or architecture, if you wll, is a better
word -- then they have that know edge of what that
architecture is, and they have to be able to get that
sonmehow.

So if they have -- if they have seen that
information and participated in sone discussions wth
peopl e or they got a copy of the proposal sonehow,
then -- then | think they woul d understand how t he
MB -- in general, they would understand how t he
VB- DRAM t rai ni ng wor ks.

But like |I said, if you |l ook inside of the

docunent, there is -- there are no details about how
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you do a read or wite training given in that
particul ar JEDEC proposal .
BY MR, CHANDLER:

Q In your opinion wuld a person of ordinary
skill in the art know that training could be
performed during the initialization of a nenory
nodul e?

MR. ROE: (bjection. |Inconplete question or
hypot het i cal .

THE WTNESS: | think in general one of
ordinary skill in the art would understand t hat
training can be done during the initialization. It

can be one of the initialization sequences that can
happen inside of the nenory nodul e.
BY MR, CHANDLER:

Q In your opinion wuld a person of ordinary
skill in the art know that training the Menory Buffer
on an LR-DI MM woul d be needed to achi eve opti nal
per f or mance?

MR. ROE: (bjection. Vague.

THE WTNESS: Well, as |'ve al ready answered
if the -- if one of ordinary skill in the art knew
that on an LR-DI MM data buffering was goi ng to be
part of the solution, then fromother informtion

that was avail able before the LR-DIMM they woul d
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know that that training would need to be perforned to
make -- to nmake that data buffering be viable and be
opti mal, yes.

BY MR, CHANDLER:

Q And to be clear, | nean, an LR-DI MM has data
buffering Menory Buffer; correct?

A. That's basically identified in the
provi sional, yes.

Q And woul d that have been known before the
provi si onal ?

MR. ROE: (bjection. Vague.

THE WTNESS: Yes. Before the provisional,
data buffering was known in, for exanple, FBD MV in
2004.

BY MR, CHANDLER:

Q Was it known before the provisional marked
as Exhibit 1008 that LR-DI MM nenory nodul es had a
Menory Buffer to buffer data signal s?

A. | think that that -- the answer to that
woul d be that one of ordinary skill would know t hat
had they seen or received sonehow the information
fromthe JEDEC Proposal 1015 -- Exhibit 1015 we've
been tal ki ng about.

Q And in your opinion would a person of

ordinary skill in the art have seen or received
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sonehow the information fromthe JEDEC proposal
mar ked as Exhibit 1015 by the tinme of the provisional
application marked as Exhibit 1008?

MR. ROE: (bjection. Qutside the scope.
Unintel ligible question.

THE WTNESS:. | don't -- | don't see how you
coul d draw an opi ni on about how a person of ordinary
skill in the art would absolutely know this
information. If they were involved in LR-DIMW - -
DDR3 LR-DIMVs in sonme fashion in internal discussions
within their conpany or they had seen the JEDEC
proposal Exhibit 1015 we're tal king about, then I
think -- then | think they woul d know t hat.

| think they would know that, if there was
di scussi on about the fact that LR DI MM usi ng DDR3s
intended to buffer the data pins fromthe know edge
that was already available in the art, that they
woul d understand that nethods were probably going to
be needed to offset the -- offset the extra | atency
that those data buffers add to the situation and that
the general solution to that woul d have been to
I ncrease the speed, and increasing the speed
generally requires you to add training to the
hi gher-speed signals to keep the right reliability at
the right |evel.
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BY MR CHANDLER:

Q In your opinion wuld a person of ordinary
skill in the art, at the tinme of the provisional
application marked as Exhibit 1008, have been
interested in LR-DI MM nenory nodul es?

MR. RCE: (Qbjection. Vague.

THE WTNESS: | think that's -- that's a
question that depends upon the individual person of
ordinary skill in the art. For -- for exanple, we've

tal ked about the fact that our DIMWs are able to
achi eve higher speeds in the tine frane than LR- D Mvk
were. And so if the person of ordinary skill in the
art we're tal king about was really doing systens,
nostly focused on doing RDI MM work or systens that
used RDIMVs to nmake their solution, then they may not
have been very interested in LRDIMM at all.
Certainly people who were interested in

significantly increasing the capacity of a conputer
system | think those people of ordinary skill in the
art woul d have been nuch nore interested in an
LR- DI MM ar r angenent .
BY MR CHANDLER:

Q In your opinion at the tinme of the

provi sional application marked as Exhibit 1008, were

October 27, 2022
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interested in increasing the capacity of a nenory
nodul e and thus interested in an LR-DI MM nenory
nodul e?

MR. ROE: (bjection. Qutside the scope of

the direct. Vague, Inconplete hypothetical question.

THE W TNESS: Yeah. | don't believe |'ve

been asked to offer an opinion there, so | won't

offer one today. |'d have to research that to get a

good, accurate answer.
BY MR, CHANDLER:

Q Wll, I nean, that's all I"mtrying to get
at. So in your opinion you can't say whether a

person of ordinary skill in the art reading the

provi sional application marked as Exhi bit 1008 woul d

have known anyt hi ng about the LR-DI MM proposal,
correct, because you don't know, in your opinion,
whet her that person had any interest in increasing
t he capacity.

|s that a fair summary?

MR. ROE: (bjection. Mscharacterizes the
testinony, and it's an inproper narrative question,

so form

THE WTNESS: No, | don't believe that's how

| testified previously. What | said is that there

were -- |I'msure that there were persons that were
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interested and aware of the information that's
presented here in the provisional, and | would be
remss to say that that was every person of ordinary
skill in the art in the industry at the tine.
The industry is very broad. People get

focused on certain things and not on other things.
But it's -- | think that it's pretty clear that there
woul d have been enough people of ordinary interest in
the art who read the provisional and understand what
It descri bed.
BY MR CHANDLER:

Q And in your opinion those persons of
ordinary skill in the art at the tinme of the
provi sional marked as Exhibit 1008, would they have
understood how to train a Menory Buffer on an LR- DI MM

nmenory nodul e?

MR ROE: (bjection. It goes -- it's
conmpound. Parts of it goes beyond the scope. It's
an i nconpl ete hypothetical. Vague.

THE WTNESS: Well, as | have said before,
data buffers on nenory nodul es or buffered data
signals on nenory nodul es had been in existence for
years before the provisional. Certainly one of
ordinary skill in the art understands -- understood

that. They understood that those buffers created
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| atency. They | engthened the |atency of the response
of the DIMM they also understood that that had
created issues for making sure the performance was
correct, and they certainly understood that, as they
i ncreased the speeds talking to those buffers |ike
FBDI MVs, they had to nake sure that the increase in
speed woul d offset the fact that adding the data
buffers would | engthen the | atency.

Now, in addition to that, that really
descri bes the fact that people knew about buffering
data pins and the issues that they had and the -- |
woul d say that the provisional sets out pretty
succinctly that the information that was in a recent
JEDEC proposal required that the MCH hand over the
process of MB training -- |'"msorry, MB-DRAMtraining
to the MB because it was inefficient in that the host
was tied up in the proposal having to wait for the
training to be acconpli shed.

So the fact that people knew about training
before, they knew about data buffers before, even if
they had not seen the specific JEDEC proposal, they
woul d at | east have understood that for -- well, in
the provisional it's called LB DIMM but it's been
said as | oad-reduced DMV so LR-DIMM -- they woul d

at | east have understood that this initialization
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sequence that was proposed was nuch nore efficient in
maki ng the LR-DIMW nore usable to the system
BY MR, CHANDLER:

Q In your opinion would a -- would this person
of ordinary skill in the art reading the provisional
application marked as Exhibit 1008 know about
addi tional training of the Menory Buffer of an
LR- DI MM beyond MB- DRAM trai ni ng?

MR. ROE: (bjection. Lacks foundati on.
Vague questi on.

THE W TNESS: So when you say "additional
training," can you narrow that down to ne to what
you' re tal ki ng about ?

BY MR CHANDLER:

Q In your opinion would the person of ordinary
skill in the art reading the provisional application
mar ked as Exhibit 1008 only know about MB- DRAM
training of the Menory Buffer on an LR-DIMW O
woul d that person know about other types of training
of the Menory Buffer on an LR- DI MW?

A Wll, if you -- if you | ook at second
par agr aph on page 22 of Exhibit 1008 which is the
provisional it succinctly states there, "In general,
there's no nethod of handshaki ng between the MCH and

a nmenory subsystemduring initialization since the
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MCH does not nonitor the error out signal fromthe
nmenory subsystem "

So clearly what's identified here is that
the DMMitself has initialization, and it is -- it
is well known from previous nenory systens that
training can take place in any place where high-speed
signal limtations require that, to inprove or to
guarantee certain reliability levels, that signals
nmust be optimally tinmed to nake sure that those data
are captured reliably. So they would have known --
t hey woul d have known t hat.

Q Wuuld a person of ordinary skill in the art
at the tinme of the provisional application marked as
Exhi bit 1008 know how to configure the timng on a
DDR3 LR-DI MM nenory nodul e so that the nenory nodul e
woul d operate correctly?

MR. ROE: (bjection. Qutside the scope.

Vague and i nconpl ete.

THE WTNESS: Well, | don't believe |I've
of fered an opinion about that, but a -- timng is an
I ssue that any person of ordinary skill in the art

has to understand to be able to use the devices at
hand. It is -- it is true over many generations
various timng considerations have changed. So from
SDRAM to DDR to DDR2 to DDR3, even now DDR4 and DDRS,
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the timng continues to change as the frequencies get
hi gher and higher. So | think a person of ordinary
skill in the art is well versed in the fact that
timng considerations are paranount to maki ng any
nmenory subsystemwork well -- work correctly.

BY MR, CHANDLER:

Q In your opinion wuld a person of ordinary
skill in the art at the tine of the provisional
application nmarked as Exhibit 1008 have known t hat
LR-DI MM nenory nodul es would not run at their ful
speed w t hout having previously conpleted training of
the Menory Buffer?

MR. RCE: (Objection. Assunes facts not in
evi dence. Qutside the scope.

THE WTNESS: | think one of ordinary skil
inthe art at the tinme of the provisional would have
known that any nenory subsystemthat uses training is
required to have that training set the timng
optimally so that the part can achieve its highest
performance and have its best reliability. And I
don't think it matters whether it was LR-DIMVs or a
different -- a different type of nenory architecture.
BY MR, CHANDLER:

Q So in other words, you think a person of

ordinary skill in the art would know that to be true
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for all nmenory nodules with training?

MR. ROE: (bjection. Vague. Lacks
f oundat i on.

THE WTNESS: Well, | think that, for nenory
subsystens that have very high-speed signals on
them -- Buchmann is an exanple here. W haven't
tal ked about Buchmann yet, but those signals run in
the nultiple gigahertz range.

| f you do not have tim ng on them set
correctly, they do not work very well at all. The
system doesn't work very well at all. So -- and that
was certainly around the tine of this provisional,
and that was -- that was known.

BY MR. CHANDLER:

Q In your opinion would a person of ordinary
skill in the art at the tinme of the provisional
application marked as Exhibit 1008 know how to
configure the timng for a read operation as part of
the initialization of a -- DDR3 LR DI MM nenory
nodul es so that the read operations work correctly?

MR. ROE: (bjection. Qutside the scope.

THE WTNESS: Well, this gets back to our
di scussion before. So froma historical point of
view, clearly one of ordinary skill in the art

understands what read timng is all about, and they
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understand it inside of the scope of the particul ar
architecture they are working with. At the tine of
provi sional, an LR-DIMM was a new architecture stil
bei ng proposed and tal ked about. And so they would
have understood that, if the speed in the LR-D W
nodul es were -- were being -- was being pushed up and
the fact that the data buffers were being used, they
woul d have understand that the timng i ssues would
have been very difficult and probably require
training, yes.

BY MR CHANDLER:

Q And would they know how to performthe
training so that the nmenory nodul e operated
correctly?

MR. ROE: (bjection. Qutside the scope.

THE WTNESS: Well, | hadn't opined on that
in ny declaration. Wuat | would talk to with respect
tothat is that | don't see -- | don't see any
information available to one of ordinary skill in the
art fromthe JEDEC proposal, Exhibit 1015. Certainly
one of ordinary skill in the art at the tine of the
provi si onal woul d have understood that read tim ngs
and wite timngs to operate DDR2 and DDR3 parts on
DMV were very critical and that you had to get them

right.
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| woul d expect that they would understand
that, if there was a new proposed nodul e com ng out
like LR-DIMM that they -- that they would still have
those types of timng issues wth respect to reading
and witing, that they had to be very careful to
get -- to get them done correctly.
BY MR, CHANDLER:

Q In your opinion would a person of ordinary
skill in the art at the tinme of the provisional
application marked as Exhibit 1008 know how to
properly configure the timng of the data signals
goi ng through the Menory Buffer of an LR-DI MM as a
part of the initialization sequence such that
read-and-wite operations would work correctly?

MR. ROE: (bjection. Qutside the scope.

THE WTNESS: Well, clearly at the tinme of
the proposal, both DDR2 and DDR3 parts were
avai l abl e, and the timng considerations at the DRAM
interface, neaning the actual DRAM chi ps, were very
wel | known.

| f, then, this ordinary person, a POSITA,
had | earned that data buffers had been put into place
in the new nodul es, then they would have under st ood
that the timng Ilimtations that were set up on the

actual chip pins would have to be understood. And
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the interface through the data buffer would have to
be maintained so that those timng situations would
occur correctly throughout the nodul e as a whol e.
BY MR, CHANDLER:

Q In your opinion would a person of ordinary
skill in the art know how to performread and wite
operations for DDR3 LR-DI MM nenory nodul es?

MR. ROE: (bjection. Qutside the scope.

The -- it's an inconplete hypothetical. Vague.

THE WTNESS: Certainly | had not opined on
that. In general | would say that that really
depends upon whet her or not the person of ordinary
skill in the art at the tine of the provisional had
seen information that would allow themto do that.
don't see that kind of information in the JEDEC
proposal, Exhibit 1015. Just sinply, you know, the
detail just isn't there.

And so | -- | think it's -- | think it's one
of those things that woul d depend upon, you know, how
much -- how nuch of the information about what was in
t he whol e JEDEC proposal for LR-DIMVs detailed out to
t hem
BY MR, CHANDLER:

Q So it would be fair to say that, in your

opi ni on, you cannot draw any concl usi ons based on the
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provi sional application marked as Exhibit 1008 as to
whet her or not a person of ordinary skill in the art
could actually nake an LR-DIMM that was usable with
respect to being able to performread-and-wite
operations after any training that m ght have taken
pl ace?

MR. ROE: (bjection. Qutside of this scope.
It's clearly outside the scope if you' re talking
about -- we can go off the record, but this is well
beyond the trial practice guidelines about the scope
of testinony here if you're tal king about enabling.

MR. CHANDLER  And Counsel, I'd like to
rem nd you that, under the trial practice guide,
speaki ng objections are strictly prohibited.

BY MR, CHANDLER:
Q M. Mirphy --

MR, RCE: |'mrem nding you, Counsel, that
the trial practice and trial guide remnd you the
scope of your exam nation, sir.

BY MR CHANDLER:
Q M. Mirphy, do you understand the question?
A 1'd like you to repeat it, please.
Q Wuld it be fair to say that, in your

opi nion, you cannot draw any concl usi ons based on the

provi sional application marked as Exhibit 1008 as to
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whet her or not a person of ordinary skill in the art
could actually nake an LR-DIMM that was usable with
respect to being able to performread-and-wite
operations after any training that m ght have taken
pl ace?

MR. RCE: (bjection. CQutside the scope.

THE WTNESS:. | haven't been asked to opine
on that. And sitting here today w thout research,
there's no way | could answer that question
accurately.

BY MR CHANDLER:
Q So wuld it be fair to say that in your
opi nion --

MR. ROE: Counsel, we asked to take a break.
Are you not allowng the witness to take a break?

THE WTNESS: | think he just didn't hear.

| asked to take a break. Is that okay? O
do you have anot her question to --

MR. CHANDLER: | have another question, but
why don't we take a break, a short break, and we'l]l
pick it up again.

THE VI DEOGRAPHER: (Going off the record at
3:53 p.m

(Recess taken from3:53 p.m to 4:10 p.m)

THE VI DEOGRAPHER: Start of Video File
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No. 4. W're back on the record at 4:10 p. m
BY MR, CHANDLER:

Q M. Mirphy, would it be fair to say that you
are not offering any opinion that a person of
ordinary skill in the art reading the provisional
application marked as Exhibit 1008 woul d actually be
able to make and use an LR-DI MM nenory nodul e t hat
woul d work for its intended purpose which includes
performng read-and-wite operations? |Is that fair?

MR. ROE: (bjection. Qutside the scope.

THE WTNESS: Counsel or, ny opinions are
all -- it's not in ny declaration, | don't have
opi nion on any of it.

Can you reference ne to a particul ar
paragraph in nmy declaration that relates to this?

(Reporter clarification.)

THE W TNESS: Counselor, ny opinions in this
matter are listed in ny declaration. Al of ny
opinions are in this -- in this matter are in ny
decl arati on.

Do you have a particul ar paragraph in ny
declaration that you would like to understand that
you don't understand now that is a question about ny

decl arati on?
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BY MR CHANDLER:

Q Yes. That's ny question about your
declarations. | don't see any paragraph or any
suggestion that you have offered any opinion that a
person of ordinary skill in the art reading the
provi si onal application marked as Exhibit 1008 would

actually be able to nmake and use an LR-DI MM nenory

nodul e that would work for its intended purpose. |Is
that --

A At this --

Q ~-- fair?

MR. ROE: (Objection. |Inproper narrative and
out si de the scope.

THE WTNESS: At this point intinme |
haven't been asked to offer an opinion with respect
to those matters or that matter, and so | reserve ny
right to add an opinion at a |later date.
BY MR, CHANDLER:

Q And M. Mirphy, you have not offered any
opinion that a person of ordinary skill in the art
readi ng the provisional application marked as
Exhi bit 1008 woul d actually be able to nmake and use a
menory nodule as clained in the '218 patent; correct?

MR. ROE: (bjection. Qutside the scope. |If

| understand that question correctly, it's outside
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t he scope.

THE W TNESS: Counsel or, do you have a
reference paragraph for ne where this question is
tal ked about or referred to in ny declaration?

BY MR, CHANDLER:

Q No. That's what I'mtrying to confirm
because | don't see any paragraph or any suggestion
that you have offered any opinion that a person of
ordinary skill in the art reading the provisional
application marked as Exhibit 1008 woul d actual ly be
able to nake and use a nenory nodule as clained in
the '218 patent; correct?

MR. RCE: (Qbjection. |Inproper narrative.
Qut si de the scope.

THE W TNESS: Counsel or, all of my opinions
are included in ny declaration. As of this date they
are as accurate as | believe they can be and up to
date. If I'masked at another tine to nmake an
opi ni on about the question you asked, | will do so
then, and | reserve ny right to do that at that tine.
BY MR CHANDLER:

Q And to be clear, do you have any opinion on
that right now?

A. M opinions, Counselor, are inside of ny

decl ar ati on.
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Q I'mtrying to ask you a straightforward
guestion, and you understand that | have the
decl aration and have read it, but I"'mtrying to ask
you your opinion to nmake sure |I'm not m sconstruing
anyt hi ng.

Do you have any opinion as to whether a
person of ordinary skill in the art reading the
provi sional application would actually be able to
make and use a nenory nodule as clained in the '218
pat ent ?

MR. ROE: (bjection to form | nproper
narrative. Qutside the scope.

THE W TNESS: Counsel or, can you point ne to
a paragraph in nmy declaration that has any opi nion
like this init?

BY MR, CHANDLER:

Q No. As far as | know, it doesn't exist, but
| want to give you the opportunity to correct the
record if I'mincorrect.

A. M statenent still stands as previously
stated. M opinions in this matter to this date are
all listed in ny declaration. |If at sone tine in the
future |I'm asked for other opinions, then | reserve
the right to give those opinions at that tine.

Q Do you have any opinion as to whether a

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com
Samsung Electronics Co., Ltd.
Ex. 1077, p. 165



© 00 N o o0~ W DN P

N NN N NN R P P R R PR R R
g A W N P O © 0 N O OO M W N PP O

ROBERT J. MURPHY October 27, 2022
SAMSUNG ELECTRONICS V. NETLIST 166

person of ordinary skill in the art reading the
provi si onal application marked as Exhibit 1008 would
actually be able to make and use a nenory nodul e as
clainmed in the '595 patent?

MR. ROE: (Objection. Qutside the scope.
And to the extent it calls for a | egal concl usion and
vague.

THE WTNESS: Counsel or, can you point ne to
any paragraph in ny declaration, Exhibit 2027 in
| PR2022- 00064, in which | expressed an opinion with
regard to this question in any way, shape or fornf
BY MR CHANDLER:

Q No. | don't see any opinion by you as to
whet her a person of ordinary skill in the art reading
t he provisional application marked as Exhibit 1008
woul d actually be able to nake and use a nenory
nodul e as clained in the '595 patent, but | want to
ask you the question nowto allow you to offer the
opinion or point to the opinion if it exists and if
you have it.

MR. ROE: (bjection. |Inproper narrative.
Form Qutside the scope.

THE W TNESS: Counselor, at this point in
time all of ny opinions with respect to this matter

in the IPR of the '559 [sic] are included in ny
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declaration. |f at sone tine |I'm asked to provide
addi tional opinions, then | wll provide themat that

time, and | reserve the right to do so.
(Reporter clarification.)
BY MR, CHANDLER:

Q And M. Mirphy, you understand that this --
this is ny tine to ask you questions, so |'m not
going to get another opportunity in the future to ask
you your opinions. Nowis the designated tine for us
to conduct this deposition. So | just want to be
sure, give you the opportunity to express any opinion
you have now wth respect to whether or not a person
of ordinary skill in the art readi ng the provisional
application marked as Exhibit 1008 would be able to
make and use a nenory nodule as clainmed in the '218
patent or the '595 patent.

MR. ROE: (bjection. Vague. Qutside the
scope.

THE W TNESS: Counsel or, can you point ne to
a particular paragraph in ny declaration that talks
about either making or using an LR-DIMM wi th respect
to the '595 patent in ny declaration?
BY MR, CHANDLER:

Q No. Again, that's the question we're trying

to get clarity onis | don't see that you' ve offered
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any opinion that a person of ordinary skill in the
art reading the provisional application marked as
Exhi bit 1008 woul d be able to nake and use a nenory
nodul e that practices the clains of either the '218
patent or the '595 patent. But if |'ve overl ooked
sonet hi ng, please |et ne know.

MR. RCE: (Qbjection. Form | nproper
narrative. Conpound. Vague. CQutside the scope.

THE WTNESS: As of this point in tine
t oday, Counsel or, ny opinions, all of my opinions on
this matter, are included in ny declaration. They
are the opinions that | have been asked to offer.
BY MR, CHANDLER:

Q And --

A. If at sone point in the future |'masked to
of fer other opinions, then | will feel free to do the
research, put in the work and generate opinions on
those things that | amasked to do, and | reserve the
right to do that. My opinions are all in ny
decl arati on.

Q And in preparation for the deposition today,
you revi ewed your decl arations marked as
Exhi bit 2027; is that correct?

A 1 did.

Q Carefully?
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A Yes.

Q And are you aware of any opinion on whet her
or not a person of ordinary skill in the art reading
t he provisional application nmarked as Exhibit 1008
wi Il be able to nake and use a nenory nodul e t hat
practices the clains of either the '218 patent or the
'595 patent?

A. Counselor, as |'ve --

MR. ROE: (bjection. |Inproper narrative.
It's conpound. It's vague. |It's outside the scope.

THE W TNESS. Counselor, as |'ve already
stated, my opinions as |I've been asked to give them
are in ny declaration. |'ve stated to you before to
the best of ny know edge that ny declaration is
accurate and up-to-date. As of today, those are ny
opi nions, the ones that are in ny declaration. |If at
a later date |I'masked to create nore opinions, then
| will do that, and | reserve the right to do that.
BY MR, CHANDLER:

Q \What is an open drain output?

MR. ROE: (Objection. Inconplete
hypot het i cal .
THE WTNESS:. So are you asking with respect

to, for exanple, a pin on an integrated circuit?
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BY MR CHANDLER:

Q |Is there a difference between an open drain
output on a pin on an integrated circuit versus on a
menory nodul e?

MR. ROE: (bjection. Vague.

THE WTNESS: So we are limting ourselves
to el ectronics.
BY MR, CHANDLER:

Q Sure.

A. Okay. And you asked if there's a difference
bet ween an open drain output on a nenory device and
on a nmenory nodule. | don't believe that one of
ordinary skill in the art would understand themto be
di fferent, no.

Q And how woul d you explain to a | ayperson
what an open drain output is?

MR. ROE: (bjection. Lacks foundation.

THE WTNESS: An open drain output is a --
usual ly a pin, whether on a DRAM or a nenory nodul e
or some other piece of electronics in which generally
speaking digital data is provided, and that data is
provi ded actively only in one | ogical direction,
nmeani ng that we generally in electronics, especially
digital electronics, use a voltage | evel to represent

eilther a 0 or a 1.
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| n an open drain output which can be
configured both in one fashion or its conplenentary
fashion, the -- let's take, for exanple, the case
where the active signal fromthe device pulls,
meani ng di scharges the output pin to, in this case, a
good exanple would be ground. There is no
conpl ementary device on that sane pin within the
device to pull that particular open drain output to a
hi gh. That device is specifically left out.

The idea here is that one is able to create
what's called a wired-or configuration where if,
|l et's say, end devices are connected together on
their open drain outputs, so one pin designated as an
open drain is connected to, let's say, seven other
| Cs, and then that wire has a pull-up resistor to a
positive power supply |like BDD, then any one of the
eight integrated circuits that have an open drain
connected to that wire would be able to pull that
wire to a logical |ow neaning close to ground
i ndependent of the action of any other of the
integrated circuits connected to that wre.

And the action that this makes is that, any
one of the integrated circuits that it has its open
drain connected to that wire can pull the wire | ow,

but none of themcan pull the wire high, which neans
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that, if the open drain driver on each one of the
integrated circuits is active, that that outside wre
will be pulled to O.

And that coul d happen from Integrated
Circuit No. 1 doing it or Integrated GCrcuit No. 3
doing it, or any one of the individual circuits or
all of themin unison pulling that wire down to a | ow
or -- a lowvoltage which would be a 0 digital piece
of i nformation.

On the other hand, when all of those
integrated circuits with their open drains are
I nactive, there is no current going into the pin from
the wire on the outside, and the pull-up resistor
that's connected to the wire will nake that wire go
to a high voltage which would be representative of a
1, which indicates that all of the integrated
circuits that are connected to that wire with open
drain outputs are presently inactive.
BY MR, CHANDLER:

Q \Wihat is the benefit of using an open drain

out put ?

MR. ROE: (bjection. Vague. Lacks

f oundation. Assunes facts not in evidence. Qutside

t he scope.
THE WTNESS. One of ordinary skill in the
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art understands that the benefit of an open drain
output is that this configuration of wired-or |ogic
can be distributed across nultiple chips, and the
signals conbine for nmultiple chips generating a
single digital piece of information that is outside
of all of those chips.

BY MR, CHANDLER:

Q And in your opinion, did a person of
ordinary skill in the art know what an open drain
out put was and what the benefit of an open drain
out put was?

A. | believe a person of --

MR RCE: |It's outside the scope.

THE WTNESS: | believe a person of ordinary
skill in the art understands what an open drain
output is and al so understands what the benefits are
and what the detrinments are.

Q \What were commpn-use scenarios for an open
drai n out put?

MR. ROE: (bjection. Vague. Qutside the
scope.

THE WTNESS: So a conmmon-use case is the
use case that | just talked to you about where you're
taking an individual logic signal fromnultiple chips

and using the open drain outputs on each of those
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chips to create an external signal line to those

chips and then creating this wired-or |ogical-type

gat e.

BY MR, CHANDLER:
Q So --
A So --

MR ROE: Hold on. He's not done, Counsel.

THE WTNESS: So that, as | explained, if
any one of those chips pulled the signal down, the
signal would stay low If five of thempulled it
down, the signal would stay low. The -- doesn't
matter how many pulled down. The signal would stay
| ow.

What is unique about the |ogical signal here
is that, when all of themare inactive, the signal
wi Il go high because the pull-up resistor in this
case allows current to flowinto the wire and pull it
to the high voltage, what |I'mused to and peopl e of
ordinary skill in the art would say BCC or BDD

It's also true that the opposite polarity of
a W red-or can be designed, it's a design choice.

And in those cases the active state of the individual
chips is a state that tries to pull the external wre
hi gh and hold it there whether one is active -- one

chip is active or three are active or seven are

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com
Samsung Electronics Co., Ltd.
Ex. 1077, p. 174



© 00 N o o0 B~ W DN P

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

ROBERT J. MURPHY October 27, 2022
SAMSUNG ELECTRONICS V. NETLIST 175

active, and it's not until all of the chips and their
respective open drain pins are inactive. Then in
that situation, the external wire would be allowed to
go to alow, logical level. And in this case, it
woul d have a pull-down resistor on the wire to
acconplish that.
BY MR, CHANDLER:

Q \Were there common exanpl es of when an open
drai n out put would be used on a nenory nodul e?

MR. ROE: (bjection. Vague.

THE WTNESS: Well, if you think about
the -- think about the exanple that | just gave you,
you could use -- you could use an open drain w red-or

| ogi cal technique to share | ogical signals between
nmenory DIMMs if you wanted to. So for exanpl e,
I nstead of having, let's say, a single nenory DI MM
with eight DRAMs on it, you had two nenory DIMVs with
ei ght DRAMs each on it. One could create a | ogical
signaling systemthat would tell you a particul ar
condition that would exist on not just one of the
nodul es but on both of the nodul es.

So in that case, as we've discussed in the
first portion of ny answer where the system has a
pull -up resistor, it would take all eight of the

DRAMs on DIMM No. 1 to have their output -- their
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open drain outputs inactive. And all of the eight
DRAMs on Modul e No. 2, their output -- their open
drain outputs would have to go inactive, and then the
w re that would have been on Mddule 1 has to be
connected to the wire on the Mddule 2, and then a
pul I -up resistor would be -- need to be connected to
that to get a logical high out of that | ogic system

The only tine a | ogic high would occur in
that case is when all 16 of the total DRAMs in that
system had their open drain pins inactive.

BY MR CHANDLER:

Q | believe that you said a nonent ago
"Wred-or"; is that correct?

A. Correct.

Q And --

A. Correct.

Q Wen you say "wred-or," do you nean the
| ogi cal "or"?
A. Yes. The electrical engineering -- the

el ectrical engineering termis wi-r-e-d-o-r,

wired-or. And it conbines the two words: "or
nmeani ng the | ogical function, and "w red" neaning the
fact that the function is acconplished by having

vari ous open drain drivers connected to a particul ar

W re.
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Q So if I understand you correctly, you're
saying that an open drain output can create a
W red-or between --

A. | am not.

Q Ckay. Wll, then | m sunderstood. So
what's the rel ationship between the open drain output
and this phrase "wred-or"?

A.  An open drain output in and of itself is
effectively never used alone. The reason it's never
used al one is because, when it's active, in the case
of a pull-down, it can only pull a signal to ground.

| f you don't connect it to sonething else,
it can never pull high because that portion of the
gate in the driver is mssing. W literally only put
a pull-down on that driver. No pull-up.

So the -- a wired -- an open drain output in
and of itself and only having itself is kind of
usel ess. You can only ever output a | ow.

What the wiring part says is, oh. [If | have
two or nore, | can wire themtogether, and then put
on a passive pull-up resistor in this case to
generate the high signal in that system And then
when | |l ook at the two open drain pins that are
connected to that wire, either one or the other can

pull that wire down to ground, causing a |ogical O.
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When both of them are off, inactive or high
Z (phonetic), the passive resistor on the wire pulls
the wire to a high which is alogical 1. And in
havi ng that passive resistor, you are able to deliver
both levels of logic in a two-level system You can
deliver a 0 whenever one or both of the open drains
are active, or you can deliver a high when only both
open drains are inactive.

Q So if I understand correctly, a conbination
of an open drain output plus pull-up or pull-down
resistor would result, as a functional matter, in a
wired-or? Is that a fair sumary?

A. Yes. That particular -- that particular
| ogi c woul d be, you know, sonething very sinple. Is
the light on in the roon? |If the light is on in the
roomand if the dog is in the room then the -- a
particular thing m ght happen. Sorry. Wong |ogic.

If the light is onin the roomor the dog is

in the room a particular thing m ght happen. That's

the logic "or.

Q In your opinion would a person of ordinary
skill in the art have known that an open drain out put
in conbination with a pull-up or pull-down resistor
would result in a wred-or function?

MR. ROE: (bjection. Vague. Qutside the
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scope.

THE WTNESS: Yes. One of ordinary skill in
the art would have known this. It's probably 40
years ol d.

BY MR, CHANDLER:

Q D d a person of ordinary skill in the art
know t hat an open drain output in conbination with a
pul | -up or pull-down resistor could be used for a
notification signal on a nenory nodul e?

MR. ROE: (bjection. Vague. Inconplete
hypot het i cal .

THE WTNESS: | guess | don't -- | don't
really know exactly what the right way to phrase ny
answer to that is. Certainly one of ordinary skil
in the art would have known how to create a w red-or
| ogi cal gate which creates a logical signal. And |
guess if one of ordinary skill in the art wanted to
declare as a design choice that signal to be sone
sort of a notification signal, then | would say the
answer to your question would be yes. O course if
the person of ordinary skill in the art did a design
choi ce and declared that to be sone other kind of
signal, then it would not be a notification signal.
Basically any signal can be put on a wired-or |ogical

gat e.
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BY MR CHANDLER:

Q Are you aware of concrete exanpl es of
menory nodul es that used open drain outputs in
conbination with a pull-up or pull-down resistor?
And if so, you know, what was the function that
you're aware of ?

MR. ROE: (bjection. Vague.

THE WTNESS: |'d have to think for a
second. Hold on.

So I'lIl reference you to Exhibit 2027 for
the '218 patent, page 103 as an exanple, here at the
top is a portion of Figure 4B that's annotated which
identifies in Hazel zet an open drain signal that is
used for the /ERROR (UE).

BY MR, CHANDLER:

Q Can you turn to paragraph 101 of your
declaration. 1In | PR2022-00062 which is the same as
paragraph 110 in your declaration marked as
Exhi bit 2027 exhibit -- in | PR2022-00064, and let ne
know when you're there.

A I'msorry. Wuld you say the first
par agr aph agai n.

Q 1001 [sic]. 101.

A. Paragraph 101 on page 56 of Exhibit 2027 in
the ' 2187

October 27, 2022
180

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com
Samsung Electronics Co., Ltd.
Ex. 1077, p. 180



© 00 N o o~ W N P

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

ROBERT J. MURPHY October 27, 2022
SAMSUNG ELECTRONICS V. NETLIST 181

Q Correct. And if you want to | ook at the

correspondi ng declaration? It's Exhibit 1- --

paragraph 110. | think they're the sane. Just |et
me know when you're ready and I'll ask the question.
A. Okay. | have checked your redline, and it

appears based on that the two paragraphs are
identical. And |I'mready.

Q \What is address mrroring?

A. Address mrroring is the technique to adjust
the pin -- adjust the addresses that are connected to
certain pins on the DRAM devi ces.

Q In you opinion wuld a person of ordinary
skill in the art have known about address mrroring?

A. At the tinme of provisional?

Q Correct.

A.  Yes, | believe they woul d have under st ood
what address mrroring is.

Q In your declaration you refer to a statenent
that the controller nust have the capability to do
address mrroring.

Do you see that?

A. In the sane paragraph, yes.

Q |Is the controller that you're referring to
I n paragraph 101 of your expert declaration marked as
Exhibit 2027 in the | PR2020-00062 or alternatively
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paragraph 110 in Exhibit 2027 of |PR2022-00064, is
that the system nenory controller?

A.  Yes. That paragraph specifically tal ks
about this information com ng from Hazelzet. And in
Hazel zet, Item 19 on Figure 1 is the nenory
controll er process.

Q But in the previous sentence where you
i ndicate that the controller nust have the capability
to do address mrroring, I'mtrying to get clarity on
are you referring to the systemnenory controller or
to the controller on the nenory nodul e?

MR. ROE: (bjection. Vague.

THE WTNESS: Wich controller -- which
menory nodul e are you tal king about and whi ch
controller? Please identify.

BY MR, CHANDLER:

Q Wll, I'mtrying to ask you about what you
wote in paragraph 101 of Exhibit 2027 of the
| PR2022- 00062, which is the sane as in paragraph 110
of Exhibit 2027 of |PR2022-00064.

A Ckay. So --

MR ROE: Hold on. Objection. |It's vague

as to the controller referenced in that paragraph.

October 27, 2022
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what -- which one. | nean, you're not answering his
guesti on.

MR. CHANDLER: No. There's only one

r ef erence.
BY MR, CHANDLER:

Q You say "the controller nust have the
capacity to do address mrroring."

Do you see that?

THE REPORTER  |I'msorry. Do you m nd
repeating the quote. | didn't hear it.

BY MR CHANDLER:
Q "The controller nust have the capability to
do address mrroring."

MR ROE: darification, Counsel. The
paragraph refers to -- well, I'll leave it at that.

THE WTNESS: Sorry. | have to find the
ri ght docunent.

So if in this paragraph we go back to the
begi nning, this paragraph starts, "As an initial
matter, that sanme docunent that the Petition and
Dr. Alpert cite for their conclusory positions (EX.
1036, LR-DI MM Design Specification) contradicts them
describing that "[a]s" designed -- or sorry. "As
defined, the controller nust have the capability to

do address mrroring."
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So that's Exhibit 1036 at page 5.
BY MR, CHANDLER:

Q And ny -- and feel free to |l ook at that
exhibit if you want to or need to. M question to
you is, is the controller that you're referring to
the system nenory controller or the controller that's
on the nenory nodul e?

A. kay. So let's now read the sentence that
cones after what | just left off at. "Hazelzet does
not teach a controller with the capability to address
mrroring, and neither the Petition nor Dr. Al pert
contends that it does. Thus, even the docunent the
Petition and Dr. Alpert cite for their generic
assertions contradicts their positions.”

So that neans you have to go | ook at
Hazel zet, which is Exhibit 1014. And in Hazel zet
Figure 1, there is no controller on the D MM I abel ed
as Elenment 10 in Figure 1. The only controller
| abeled in this figure is the Menory Controller at
the bottom | abel ed as El enent 19.

So as |'ve tal ked about somewhat before,
there are different architectures for different
DI M. Hazelzet is a very different architecture
than LR-DIMM DDR3 LR-DIMM Its controller was not

on the DOMM Its controller was on the not herboard.
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And so when -- when Dr. Alpert referenced
this section, right, he was doing it in a fashion
that related to Hazelzet. And in the paragraph
before starting at paragraph 100, | was sinply
responding to himthat a POSI TA woul d not sinply swap
out RDIMs for LR-DIMW and that the petition failed
to denonstrate how t he proposed conbi nati ons of
ei ther Hazel zet and JEDEC or Hazel zet and Buchmann
coul d have done that, and there would have been no
reasonabl e expectati on of success there.

Further in that paragraph | say, "The
Petitioner nerely makes the conclusory contention
that [s]uch an upgraded LR-DI MM woul d have wor ked
even in Hazelzet's RDIMM platforns (wWth appropriate
Bl OS exchanges)."

The trouble is, the reference that
Dr. Alpert uses from Exhibit 1036 tal ks about a
controller that has to have the capability of doing
address mrroring, and Hazel zet specifically does not
use address mrroring. |In fact, if you |look at -- |
believe it's paragraph 5. Let ne find it for you.

| n paragraph 5 in Hazel zet which is
Exhibit 1014 page 19, Hazel zet specifically talks
about, "OQther possible fault-tol erant i nprovenent

met hods such as nenory mirroring, synbol slicing and
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extensive fornms of fault rejection and redundancy,
provi de enhanced nenory systemreliability, but due
to negative inpacts such as increased cost, power,
and reduced performance have been considered only for
ni che applications where the price is not of high

I nportance as these subsystem quality enhancenents
are very expensive to inplenent."”

So specifically, Hazelzet taught away from
using nmenory mrroring in his patent. It was too
expensi ve, and he believed that his solution solved
the particular problemthat was shown in his
architecture in Hazel zet in the RDI MV

Now, in a different architecture, you m ght
have di fferent constraints and therefore need
di fferent proposals to solve those constraints
because the architecture is conpletely different.

But with respect to Hazel zet, he didn't need address
mrroring, and so you don't find address mrroring in
Element 19 in Figure 1 of Hazel zet.

Q | think I may have confused you because you
started referring to nenory mrroring, and --

A. I'msorry. Any statenent | nade about
nmenory mrroring should be address mrroring.

Q In Exhibit 1036 at page 5 where you quote

the statement that "the controller nust have the

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com

Samsung Electronics Co., Ltd.
Ex. 1077, p. 186



© 00 N o o~ W N PP

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

ROBERT J. MURPHY
SAMSUNG ELECTRONICS V. NETLIST

October 27, 2022

capability to do address mrroring," is the
controller in that quote the system nenory
controller?

A. | don't think it's specified here in this
product description which is page 5 of Exhibit 1036.

Q Is it your understanding --

A Sorry.

Q o ahead.

A. If I could continue, it's quite clear

that -- that address mrroring can be perforned in
mul tiple places either in the Menory Buffer or in the
controller. You could even inplenent it in the
LR-DIMM | nean, in the DDR3 parts if you wanted.
The -- the appearances fromthis docunent that -- it
appears that the mrroring is done by the nenory
controller when the LRRDIMMis wired to use address
mrroring.

Q So if I understand correctly, LR DI MM nenory
nmodul es can be wired to use address mrroring, but
they're not required to use address mrroring on the
menory nodule? |s that a fair summary?

A, Well, not of this docunent. This docunent
states, Since the wwring on the LRRDIMMis different
to support this feature, neaning address mrroring,

it nust be used when the LR-DIMMis wred to use
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address mrroring.

So it sounds like fromthis it's a condition
of what was the design choice about address
mrroring, and then was that design choice carried
out in doing the wwring of the LR-DIMM and then the
choice of forcing the LR-DIMMto use address
mrroring.

Q Is it correct that an LR-DI MM can use
address mrroring but is not required to use address
mrroring?

A. | believe that's correct.

Q \Wereas the systemnenory controller nust
have the capability to do address mrroring in the
event that the LR-DIMMis using address mrroring.
| s that your understandi ng?

A. Sitting right here today, that's what |
woul d get out of this paragraph of this docunent. O
course it's only a proposed docunent off the top of
nmy head. | don't know whether this has gotten

changed over the novenent of the proposal or not.

Q In the provisional application nmarked as
Exhibit 1008 -- |let ne know when you have that.
A. | have it.

Q If you look at pages 22 to 25 of the

provi sional application marked as Exhibit 1008, is
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there any reference to the word "data" on those
pages?

MR. ROE: (bjection. Vague.

THE W TNESS: And what exactly is the
definition of data you're using or you want ne to
consi der ?

BY MR, CHANDLER:

Q | was just using the word "data"” in its
ordi nary fashi on.

A. So "data" is just information then?

MR ROE: (Objection. Calls for a |egal

concl usi on.
BY MR, CHANDLER:

Q It was really the word "data" or an
abbreviation for data or specifically data.

MR. ROE: Sane objections.

THE WTNESS: So | -- | amnot able to find

find nultiple references to information bei ng passed

I n various directions which, dependi ng upon your
definition of data, would be data and woul d

understand to be dat a.

So the literal word itself | cannot find in

t he docunent.
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BY MR CHANDLER:
Q How about data referring to DQ signals?
MR. ROE: (bjection. Vague.
THE WTNESS: Well, since the word "data" at
| east fromny search today | cannot find, data that

woul d be tagged or identified as data for a DQ

signal, | wouldn't -- | don't see that here either.
Nonet hel ess, | would say that quite a few
people of ordinary skill in the art understand what a

menory subsystemis and the fact that it handl es data
and stores data and gives data back, but if you just
want to know whet her the -- whether the English word
"data" or "DQ' is in this docunent, | don't see them
her e.

BY MR, CHANDLER:

Q In your opinion wuld a person of ordinary
skill in the art know about read-or-wite operations
on a nmenory nodul e that are not associated with
training?

MR. ROE: bjection. Calls for a |egal
concl usi on.

THE WTNESS: |'msorry. You specifically
said read-or-wite nenory operations that are not

specific to training?
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BY MR CHANDLER:

Q Wuld a person of ordinary skill in the art
know about read-and-wite operations on a nenory
nodul e that are not associated with training?

MR. ROE: (bjection. Vague.

THE WTNESS. Yes, | believe they woul d.

BY MR, CHANDLER:

Q Wuuld a person of ordinary skill in the art
know about read-and-wite operations on a nenory
nodul e that are associated with training?

MR. ROE: (bjection. Vague. Inconplete
hypot heti cal .

THE WTNESS: Yes, | believe there are
systens that predate the patent or that predate the
provi sional that had read-and-wite operations that
were not -- that were -- I'msorry, read-and-wite
operations that were part of training;, correct?

BY MR, CHANDLER:

Q Yes. That was ny --

A. |Is that the question?

Q VYes. Solet nme ask it again. Wuld a
person of ordinary skill in the art know about
read-and-wite operations on a nenory nodule that are
associated with training?

MR. RCE: (bjection. Vague. Inconplete
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hypot heti cal and | acks foundation. Calls for |egal
concl usi on.

THE WTNESS. Yes, | believe one of ordinary
skill in the art would have known about nenory
operations, nenory read-and-wite operations that
woul d have been part of training.

BY MR, CHANDLER:

Q In the provisional application nmarked as
Exhi bit 1008, is the only training that is disclosed,
quote, MB training, end quote?

A. Are you asking if that's literally the only
time the word "training"” is used?

Q Let's start there. Is literally the only
tinme that the word "training” is used in the
provi sional application marked as Exhibit 1008,
guote, MB training, end quote?

A. Yes. Fromny scan right now, the only
literal use of that terml can find is in a note
bel ow Fi gure 3 on page 25.

Q Is it fair to say that your opinion is that
t he provisional application marked as Exhibit 1008
does not describe any training occurring during
nor mal operation?

A. Can you reference ne to a portion of ny

declaration that tal ks about that?
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Q Take a | ook at paragraph 52 of your
Exhibit 2027. See if that refreshes your
recol | ecti on.

A. Yes. So as stated as my opinion in
Exhi bit 2027 of the '218 declaration, ny declaration,
the provisional does not describe any training
occurring during normal operation.

Q In your opinionis it possible for training
to occur during normal operation, or do you not have
any opinion on that?

MR. ROE: (Objection. Inconplete
hypot heti cal .

THE WTNESS: At this point intinme |
haven't been asked to opine on that, and | reserve ny
right to do that at a later date.

BY MR, CHANDLER:

Q In your opinionis it possible for training
to occur after initialization of the nenory nodul e,
or do you have no opinion on that?

MR. ROE: (bjection. Inconplete
hypot het i cal .

THE WTNESS: So if | understand the
guestion correctly, | have two choices: Training can
happen after initialization or training can happen

before initialization; correct?
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BY MR CHANDLER:

Q No. So ny question is, after initialization
of the nmenory nodule and during that initialization
maybe there's training, maybe there's not training.

But ny question is, after the initialization
of the nmenory nodule, is it possible for there to be
training after initialization, or do you not have an
opi nion on that?

MR. ROE: (bjection. Vague. Inconplete
hypot heti cal .

THE WTNESS: M opinion wth respect to
training and initialization is in ny report in the
last two |ines of page 28, Exhibit 2027, page 28 in
the '218, continuing to the next two |ines on page 29
of the sane docunent. And it's ny opinion that the
provi sional only discloses training that occurs
during initialization. That is the MB-DRAM trai ning.
That' s ny opi ni on.

BY MR, CHANDLER:

Q M questionis alittle different. 1In your
opinion is it possible for training to occur after
initialization of the nmenory nodul e, or do you not
have an opi nion on that?

MR. ROE: (bjection. Vague. Foundati on.
| nconpl ete hypot heti cal .
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THE WTNESS: | don't believe |'ve been
asked to give an opinion on that, and at this point
intim | will not be doing that. | reserve ny right
to add to that at a |later date.

BY MR, CHANDLER:

Q Could you turn to -- toward the beginning of
your expert declaration marked as Exhibit 2027 in
| PR2022- 00062 and go to paragraph 29.

MR. ROE: Counselor, are we swtching topics
here? W' ve been going well over an hour.

MR. CHANDLER: W can take a quick break if
you want .

MR. RCE: Do you want a break, M. Mirphy?

THE W TNESS:  Yes.

THE VI DEOGRAPHER: W are going off the
record at 5:21 p.m

(Recess taken from5:21 p.m to 5:33 p.m)

THE VI DEOGRAPHER: Goi ng back on the record
at 5:33 p.m
BY MR CHANDLER:

Q M. Mirphy, would it be fair to say that
Netlist did not invent the nenory nodul e? |In other
wor ds, nenory nodul es were known before
June 12, 20097

MR. ROE: (bjection. Vague.
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THE WTNESS: So would you -- are you
specifically tal king about nenory nodules that are --
that have DRAMs on them or any kind of nenory on them
or --

BY MR, CHANDLER:
Q Any kind of nenory.

MR. ROE: (bjection. Vague. Qutside the
scope. Lacks foundati on.

THE WTNESS: Yeah. | think that that is a
true commentary that Netlist didn't invent nmenory
nodul es.

BY MR CHANDLER:
Q Netlist did not invent printed circuit
boards wi th edge connections; correct?

MR. ROE: (bjection. Vague. Qutside the
scope. Lacks foundati on.

THE WTNESS: That's correct al so.

BY MR, CHANDLER:
Q Netlist did not invent the RDI MM nenory
nodul e; correct?

MR. ROE: (bjection. Vague. Lacks
foundati on. CQutside the scope.

THE WTNESS: | believe that's correct also.
BY MR. CHANDLER:

Q Netlist did not invent the LR DI MM nenory
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nodul e; correct?
MR. ROE: (bjection. Vague. Lacks
f oundat i on.
THE WTNESS: Yes. | believe that's correct
al so.
BY MR, CHANDLER:
Q Netlist did not invent the FBDI MM nenory
nodul e; correct?
MR. ROE: (bjection. Vague. Lacks
foundation. CQutside the scope.
THE WTNESS: Yes, that's correct.
BY MR CHANDLER:
Q Netlist did not invent the AVB, Advanced
Menory Buffer; correct?
MR. ROE: (bjection. Vague. Lacks
foundation. Qutside the scope.
THE WTNESS:. That's correct. They did not
i nvent the Advanced Menory Buffer.
BY MR, CHANDLER:
Q Netlist did not invent Dynam ¢ Random Access
Menory or DRAM correct?
MR. ROE: (bjection. Vague. Lacks
foundation. Qutside the scope.
THE WTNESS: That's correct. They did not
i nvent DRAM
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BY MR CHANDLER:
Q Netlist did not invent DDR nenory devices or
DDR2 nenory devices or DDR3 nenory devices; correct?

MR. ROE: (bjection. Vague. Lacks
foundation. Qutside the scope and conpound.

THE WTNESS:. Yes, that's correct. They did
not invent any of those DDR devices that you
ment i oned.

BY MR CHANDLER:
Q Netlist did not invent an initialization
node for nmenory nodul es; correct?

MR. ROE: (bjection. Vague. Lacks
foundation. Qutside the scope.

THE WTNESS: That's correct. It did not
invent initialization for nmenory nodul es.

BY MR, CHANDLER:
Q Netlist did not invent a normal node for
menory nodul e; correct?

MR. ROE: (bjection. Vague. Lacks
foundation. CQutside the scope.

THE WTNESS: Yes, that's correct. It did
not i nvent normal operation node.

BY MR, CHANDLER:
Q Netlist did not invent training sequences

for nmenory nodul es; correct?
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MR. ROE: (bjection. Vague. Lacks

foundation. Qutside the scope.
THE WTNESS: Yes, that's correct.

BY MR, CHANDLER:
Q Netlist did not invent training sequences

for LR-DI MM nenory nodul es; correct?
MR. ROE: (bjection. Vague. Lacks

foundation. CQutside the scope. Calls for -- calling

for a | egal concl usion.

THE WTNESS: Well, do you consider the type

of notification signal that's identified in the '218

of the '595 patent to be a part of training?
BY MR, CHANDLER:

Q M question is about a training sequence.
So maybe -- let nme ask you, do you consider a
notification signal part of a training sequence?

MR. ROE: (bjection. Vague.

THE WTNESS: | would certainly consider it
to be part of a nmethodol ogy that enables a training
sequence to happen. | haven't -- | haven't thought
about whether it's literally part of the sequence or
not. | -- 1 don't think | can answer that --

BY MR, CHANDLER:
Q Netlist did not --
A. -- today at |east.
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THE REPORTER: | didn't hear that.
MR. ROE: Are you done with your answer?
THE W TNESS:  Yes.

BY MR CHANDLER:

Q Netlist did not invent --

THE REPORTER | didn't hear that [ ast
statenment. Sorry.

THE W TNESS: From who?

MR. ROE: From Counsel, from Sansung's
counsel. W can't hear him
BY MR CHANDLER:

Q Netlist did not invent an open drain out put
coupled with a pull-up or pull-down resistor;
correct?

MR. ROE: (bjection. Vague. Lacks
foundati on. Qutside the scope.

THE WTNESS: That's correct.
BY MR, CHANDLER:

Q Are there any corrections or clarifications
that you would like to nake to your testinony today?

A. As far as today is concerned, no, not right
now.

MR. CHANDLER: All right. | pass the
W t ness.

MR. ROE: (Ckay. Let's go off the record.
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Do you agree, Counsel? W can't hear you
over here.

MR. CHANDLER:  Yes.

So Vi deographer, we can go off the record.

THE VI DEOGRAPHER: Sorry. (Going off the
record at 5:39 p.m

(Recess taken from5:39 p.m to 5:58 p.m)

THE VI DEOGRAPHER: Goi ng back on the record
at 5:58 p. m

MR. ROE: Thank you, M. Mirphy, for your
time. | do not have any questions for you at the
nmoment .

W will reserve the right to review and
sign, and thank you very nuch.

THE W TNESS: Thank you.

MR. CHANDLER: Thank you.

And so for the court reporter, we'd like a
rough either tonight or in the norning, and a fi nal
by -- in five days, which is Thursday, Novenber 3rd.

THE VI DEOGRAPHER: And do all counsel need
the video or just the noticing party?

MR. ROE: W can go off the record and do
| ogi stics.

MR. CHANDLER: Ckay. Sounds good.

THE VI DEOGRAPHER: (Okay. W are going off
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the record at 5:59 p.m

MR ROE: So we'll -- 1 don't think we need
a vi deo.

THE VI DEOGRAPHER:  Ckay.

MR ROE: | will circle back if we do want a
vi deo.

As far as the rough, send it when you have
it, and we'll take the final when you send it to the

noti ci ng counsel.
THE REPORTER  Sounds great. Thank you very

much.

(The renote video deposition concluded at
6:00 p.m)

- - 000- -

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com

Samsung Electronics Co., Ltd.
Ex. 1077, p. 202



© 0o N o o b~ W N Pk

R
e

12
13
14
15
16
17
18
19
20
21
22
23
24
25

ROBERT J. MURPHY October 27, 2022
SAMSUNG ELECTRONICS V. NETLIST 203

REPORTER S CERTI FI CATI ON

I, Susan F. Magee, RPR, CCRR, CLR, Certified
Short hand Reporter, in and for the State of
California, do hereby certify:

That the foregoing wtness was by ne duly
sworn; that the deposition was then taken before ne
at the tine and place herein set forth; that the
testi nony and proceedi ngs were reported
stenographically by me and | ater transcri bed into
typewiting under ny direction; that the foregoing is
a true record of the testinony and proceedi ngs taken
at that tine.

I N WTNESS WHEREOF, | have subscri bed ny
nane this 30th day of COctober 2022.

7

Susan F. Magee, RPR, CCRR, CLR
CSR No. 11661
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DEPCSI TI ON ERRATA SHEET
Qur Assignnent No. J8710929
Case Capti on: Sansung El ectronics Co., Ltd. vs.
Netlist, Inc.

DECLARATI ON UNDER PENALTY OF PERJURY

I declare under penalty of perjury that I
have read the entire transcript of ny deposition
taken in the captioned matter or the sane has been
read to ne, and the sane is true and accurate, save
and except for changes and/or corrections, if any, as

i ndi cated by ne on the DEPCSI TI ON ERRATA SHEET

hereof, with the understanding that | offer these
changes as if still under oath.
Signed on the day of

, 2022.

ROBERT J. MJRPHY
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DEPCSI TI ON ERRATA SHEET
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Page No. Li ne No. Change t o:

Page No. Li ne No. Change t o:

Reason for change:

SI GNATURE: DATE:
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DEPCSI TI ON ERRATA SHEET (conti nued)
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