N

o o~ W

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

DR. WILLIAM MANGIONE-SMITH June 04, 2024
Samsung Electronics Co., Ltd. vs Netlist, Inc. 1

SAMSUNG ELECTRONICS CO., LTD.,

NETLI ST, | NC.,

REPCORTED BY:
MONNA J. NI CKESON, RPR, CRR, CCR, CSR CA 14430

JOB:

UNI TED STATES DI STRI CT COURT
PATENT AND TRADEMARK OFFI CE
BEFORE THE PATENT TRI AL AND APPEAL BOARD

Petitioner,

VS.
CAUSE NO. | PR2023-00847

Pat ent Omner.

N N N N N N N N N N

REMOTE VI DEOTAPED DEPOSI TI ON UPON ORAL
EXAM NATI ON OF
DR WLLI AM MANG ONE- SM TH

JUNE 4, 2024
9:06 A M

(Al participants appeared renotely)

TAKEN AT THE | NSTANCE OF THE PETI Tl ONER

J11139007
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APPEARANCES:

FOR THE PETI TI ONER:

BAKER BOTTS L. L. P.

Attorneys at Law

1801 Century Park East, Suite 2400
Los Angeles, California 90067

BY: THEODORE W CHANDLER, ESQ

BAKER BOTTS L. L. P.

Att or neys at Law

101 California Street, Suite 3200
San Francisco, California 94111
BY: FERENC PAZNMANDI , ESQ

FOR THE PATENT OWNER:

| RELL & MANELLA LLP

Att orneys at Law

840 Newport Center Drive, Suite 400
Newport Beach, California 92660
BY: JONATHAN M LI NDSAY, ESQ

| RELL & MANELLA LLP

Attor neys at Law

1800 Avenue of the Stars, Suite 900
Los Angeles, California 90067

BY: HONG ANNI TA ZHONG ESQ

ALSO PRESENT:
DANA BACHVMANN, VI DEOGRAPHER
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I NDE X

SAMSUNG VS. NETLI ST
NO. | PR2023- 00847
JUNE 4, 2024

W TNESS: DR WLLI AM MANG ONE- SM TH PAGE
EXAM NATI ON BY MR CHANDLER: 6
EXAM NATI ON BY MR, LI NDSAY: 228
EXAM NATI ON BY MR CHANDLER: 242

MARKEDI / | DENTI FI ED EXHI BI TS
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NUMBER DESCRI PTI ON PAGE

Exhi bit 2013 Declaration of Dr. WIIliam Henry 13
Mangi one- St h

Exhi bit 1046 U. S. Patent No. 10, 860, 506 20

Exhi bit 1076 Declaration of Dr. WIIliam Henry 21
Mangi one-Smith dated 1/31/2023

Exhi bit 1075 Depositi on of Mangi one-Smth dated 22
May 4, 2023

Exhi bit 2014 JEDEC St andard JESD79- 2F, DDR2 SDRAM 42
Speci fication

Exhi bit 2015 JEDEC St andard JESD79- 3F, DDR3 SDRAM 43
St andar d

Exhi bit 2018 JEDEC St andard JESD79, Doubl e Data 43
Rat e, DDR, SDRAM Specification

Exhi bit 2019 JEDEC St andard JESD79- 3A, DDR3 SDRAM 44
Speci fication

Exhi bit 1020 JEDEC St andard JESD79- 3C, DDR3 SDRAM 45

Exhi bit 1059 JEDEC St andard JESD82-20, FBDI MM 45
Advanced Menory Buffer, AMB

Exhi bit 1018 JEDEC St andard 21-C, PC2100 and 47
PC1600 DDR SDRAM Regi stered DI MM

Exhi bit 1077 Netlist's Technology Tutorial, Bates 48
nunmber CDX-200.1 through 200. 14

Exhi bit 1078 Annot ated ' 608 Patent Figure 2C 66

Exhi bit 1079 Annotated Hiraishi Figure 7 68

Z ESQ

UIRE

DEPOSITION SOLUTIONS

800.211.DEPO (3376)
EsquireSolutions.com

Samsung Ex. 1074, p. 3
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



© 0 N oo o b~ w N P

i
— O

12
13
14
15
16
17
18
19
20
21
22
23
24
25

DR. WILLIAM MANGIONE-SMITH June 04, 2024

Samsung Electronics Co., Ltd. vs Netlist, Inc.

I NDE X

SAMSUNG VS. NETLI ST
NO. | PR2023- 00847
JUNE 4, 2024

W TNESS:

NUMBER
Exhi bit 1085
Exhi bit 1021
Exhi bit 1080

Exhi bit 1084
Exhi bit 1070

Exhi bit 1069

DR. W LLI AM MANG ONE- SM TH

MARKEDI / | DENTI FI ED EXHI BI TS

DESCRI PTI ON PAGE
2008 Presentation on read and wite 72
| evel i ng
Menory Systens Cache, DRAM D sk, 91
Bruce Jacob, et al.
'608 Patent Figures 15 and 16 146
U S. Patent No. 7,215, 584 187

Reprints several of the paragraphs 214
fromthe Hiraishi reference narked

as Exhibit 1005

Si npl e picture of Hiraishi 248
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5

BE | T REMEMBERED t hat on JUNE 4, 2024, at
9:06 AAM, the renote videotaped deposition of
DR, WLLI AM MANG ONE- SM TH was taken before
Monna J. Nickeson, Certified Realtinme Reporter,
Regi stered Professional Reporter, Certified
Li veNote Reporter, Certified Court Reporter
(WA 3322), Certified Shorthand Reporter
(1D 1045), (OR 16-0441), (CA 14430), the
foll ow ng proceedi ngs took pl ace:

ok * % %

THE VI DEOGRAPHER: Good npbrning. W're
now on the record at 9:06 a.m Pacific tinme on
June 4th, 2024. This begins the videoconference
deposition of Dr. WIIiam Mangi one-Snith taken
in the matter of Sansung El ectronics Co., Ltd.,
versus Netlist, Inc., filed in the U S Patent
and Trademark O fice before the Patent Trial and
Appeal Board. Cause nunber | PR2023-00847.

My nanme i s Dana Bachmann. |'m your
vi deogr apher today. Qur court reporter is
Monna Ni ckeson. We're both representing Esquire
Deposi tion Sol utions.

Wul d all present please identify
t hensel ves, beginning with our noticing

attorney.
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6

MR. CHANDLER: Good norning. This is
Ted Chandler fromthe [aw firm of Baker Botts on
behal f of the petitioner, Sansung El ectronics
Co. Limted.
Wth ne is ny colleague, Dr. Ferenz
Pazmandi. And during the deposition we may be
j oi ned by summrer associates M| es Cooper and
Kel sey Edwar ds.
MR, LINDSAY: And this is Jonathan
Lindsay fromlrell & Manella, joined with ny
col |l eague, Dr. Annita Zhong, representing --
defendi ng Dr. Mangi one-Smth today.
THE VI DEOGRAPHER: Thank you very nuch.
Madam Reporter, would you kindly swear in
our W tness.
DR. W LLI AM MANG ONE- SM TH.
havi ng been first duly sworn to tell the truth, the

whol e truth, and nothing but the truth, testified as

fol |l ows:
EXAM NATI ON
BY MR CHANDLER:
Q Pl ease state your nane for the record.
A. W1 liam Henry Mangi one-Smth.
Q What do you for a living,

Dr. Mangi one-Smt h?
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Samsung Electronics Co., Ltd. vs Netlist, Inc.
A. "' m an engi neer.
Q Dr. Mangione-Smth, were you retained by

Netlist to provide opinions in this case related to
Netlist's '608 patent?

A Yes, | was.

Q And the '608 patent is marked as
Exhibit 1001 and is U S. Patent Nunber 10268608,

correct?
A. Yes, sSir.
Q Gven that this is a renote deposition,

meani ng, we're not in the sane physical room
together, there are a few questions | need to ask,
starting with, where are you physically located right

now during this deposition?

A. In my hone office at 4146 118th Avenue
Nort heast, Kirkland, Washi ngton.

Q | s there anyone else in the roomwth you
ri ght now?

A. No, there's not.

Q G ven that | cannot see the roomthat

you're in, wll you please |et us know if soneone
el se enters the roomat the any tine before the

deposition ends?

A. | wll do that.
Q Dr. Mangione-Smith, did you bring
@ ESQUIRE 800.211.DEPO (3376)
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anything with you to your deposition today?

A. That's difficult to answer. It's ny hone
office. It's stocked wth things.
Q Is there anything in front of you besides

your conputer, such as any printed docunents that you
brought specifically for the deposition today?

A No.

Q G ven that | cannot see whether you have
anything in front of you that you' re |ooking at, wll
you pl ease let us know if you or anyone el se puts
anything in front of you at any tine before this
deposi tion ends?

A | will.

Q | s there anything on your conputer screen
ri ght now besides the video feed and the exhibits for
this | PR?

A. Yes. |'ve got a web browser open.
Q And why?
A | was interested in know ng what Doctor,

| think you said, Pazmandi's area of expertise was.

Q In general, you won't need to | ook
anything up on the internet, and you should not | ook
things up on the internet or text with other people
wi thout letting the rest of us know that you're doing

so during the deposition, understood?
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A. Ckay.
Q | wll take breaks throughout the

deposition, but I want to rem nd that you during

t hose breaks you shoul d not consult with your counsel
about the substance of your testinony; is that
under st ood?

A. Yes, sSir.

Q And to be clear, you understand that
during the deposition you should not be emailing or
texting ot her people?

A Sure -- certainly. | nmean, while the --
while I'm being questioned |I'mnot emailing or
texting anybody.

Q Do you have any questions for ne about

t he procedure for today's deposition?

A No.
Q What did Netlist ask you to do in this
mat t er ?
MR, LINDSAY: Bill, | would just caution

you to answer the question generally and not get
Into the substance of any specific conversations
you may have had with Netlist's counsel.

THE W TNESS: Under st ood.

Soit's been a little while, but ny

recoll ection was | was asked to consider the
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argunents put forth to the PTAB, P-T-A-B,

regarding this patent by Sansung, as well as

supporting argunents by Dr. Wedig.
BY MR CHANDLER:

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

A. | have reviewed ny own decl aration and
el enments of the various docunents that | cited in ny
decl arati on.

Q And how | ong approximately did you spend
In preparation for today's deposition?

A. That's -- | don't have a precise nunber,
but | would argue -- excuse ne, |'ve got a little bit
of a cough today. | would argue that everything |'ve
done regarding this patent is in preparation for this
deposition, building up to it.

Q In the past two weeks approxi nmately how
much tinme have you spent preparing for today's
deposition?

A. Maybe 10 to 16 hours.

Q And did you neet with anyone to prepare

for today's deposition?

A Yes, | did. Not physically.
Q And who did you neet with?
A | met wth counsel fromlrell.
@ ESQUIRE 800.211.DEPO (3376)
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Q Anyone el se?
A No.
Q And for how long did you neet with
Netlist's counsel to prepare for today's deposition?
A. Probably five to six hours.
Q And who did you neet with, the nanes?
A. That woul d be Jonat han Li ndsay and

Anni ta Zhong.

Q And anyone el se?
A No.
Q As part of your work for Netlist on this

matter, did you personally talk to anyone besi des
counsel at Irell, such as the inventors or anyone
el se with experience in the field?

A. Not in the context of ny efforts for this
| PR activity, no.

Q Were there other contexts related to the
' 608 patent where you spoke with other people, such
as the inventors or others with experience in the
field?

A. | don't think I've, to the best of ny
recol l ection, ever spoken with the inventors. | have
had several conversations with Netlist's CTQ, but
| don't think it was in the context of this

particul ar patent.
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Q And what's the nanme of Netlist's CTO t hat
you had several conversations wth?
A. That woul d be Scott M ton.
Q Approxi mately how many hours in tota

have you spent working on this matter, related to the

' 608 patent?

A. Yeah, | don't really have a good
estimate. | could certainly -- well, yeah, | guess
"1l just leave it with that. | don't have a good
estimate. |'mnot even sure if | could produce a

good esti nate.
Q How nuch are you charging Netlist per

hour for your time spent on this matter?

A. My standard hourly rate, and | believe
that is $750.

Q Per hour?

A Yes, yes.

Q And it would be fair to say that you

billed Netlist in excess of $100,000 related to
litigation agai nst Sansung?

A. That's probably accurate, yeah.

Q Appr oxi mately how many ti nes have you
been deposed before?

A. | don't really know. More than 20 days.

Sonme of the depositions for single matters covered
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mul ti pl e days.

Q And how many tinmes have you testified at
trial as an expert?

A | have testified many tinmes in trial and
at the ITC, and | believe four to five tinmes in front
of district court.

Q And how many tines have you testified as
an expert at trial on behalf of Netlist?

A. So there were two matters at the I TC, and
| believe only two of the matters in the district
court, but 1'd have to go back and verify. It m ght
have been three, but | think it was two.

Q And the district court that you're
referring tois the United States District Court for
the Eastern District of Texas; is that correct?

A Yes, that's correct.

Q Coul d you please turn to your expert
decl aration marked as Exhibit 2013? Let ne know when
you have it in front of you. | previously put it in
the chat for everyone.

(Exhibit 2013 was identified.)
THE WTNESS: GCkay. | have it open in
front of ne.
BY MR CHANDLER

Q And if you go to PDF page 126 of your
@ ESQUIRE 800.211.DEPO (3376)
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expert declaration marked as Exhibit 2013, does the
top of that page provide your current address,
t el ephone nunber, and enmi| address?

A |t does.

Q And do PDF pages 129 through 148 of your
expert declaration marked as Exhibit 2013 list all of
your prior expert engagenents in which you were
ei ther deposed or testified at trial?

A As of the date that was -- that docunent

was produced, that version of ny CV was produced.

Q Al right. Wat about since, since then?
A. | -- pardon ne. Could you repeat that?
Q What about since then, what additiona

engagenents have you had in which you were either
deposed or testified at trial since the date that you
prepared the CV attached to your expert declaration
mar ked as Exhi bit 2013?

A. |"mnot sure. |I'mjust noticing that it
only goes up through 2022. | expect there were
entries from 2023, but |I'd have to go back and
doubl e- check.

Q Do you renenber? It was only -- 2023 was
only six nonths ago.

A Yeah. So, no. No, | don't, because |'ve

pi cked up sone new clients. But for, you know, which
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ones |'ve provided declarations, sone of them

| wouldn't list here at all, because even though I'm
engaged with a letter | haven't done any work for
them So until | actually bill sonmebody | don't |ist

t hem down here.

Q Have you done additional work for Netli st
si nce 20227

A. Sure. There was a Mcron trial that just
occurred.

Q Anyt hi ng el se?

A The effort on this I PR

Q Anyt hi ng el se?

A. Maybe. | don't recall. But, yeah,
| guess I'll just leave it at that.

Q When did you start your work for Netli st
on this | PR?

A | think it was sonetine last fall, but
| woul d have to go back and check. |I'mnot certain
of that.

Q And when you say, "I'd have to go back

and check," what would you have to check?

A. | would check ny email and see when there
was first sonme di scussion about the patent addressed
in this IPR

Q And that email is on the conputer in
@ ESQUIRE 800.211.DEPO (3376)
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front of you?

A. | woul d believe so, yeah. Sure.

Q | s your expert declaration marked as
Exhi bit 2013 conpl ete, neaning, does it provide a
conpl ete statenent of all the opinions you intend to
express in this matter, along with the basis and

reasons for those opinions?

© 00 N o o~ W DN P
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A. | don't have any intention to express any

opi nions at all.

Q Coul d you say that again?
A. | don't have any intention to express any
opinions at all. [I'll be asked questions and I'Ill do

nmy best to respond to those questions, but | don't
have a set of opinions that | intend to stand up and
express on nmy own, as | sit here today.

Q That's a little bit different fromthe
guestion | asked.

| was aski ng about Exhibit 2013, and as

you see in paragraph 1 and paragraph 3, you talk
about your opinions, correct?

A. Yes. My recollection, though, is you
asked if 2013 contains all the opinions that | intend
to express. And | was answering that question or

doi ng ny best to.

Q | s your expert declaration marked as 2013
@ ESQUIRE 800.211.DEPO (3376)
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conpl ete, neaning, does it provide a conplete
statenent of all the opinions you intend to express
in this matter, along with the basis and reasons for

t hose opi ni ons?

A. | have no intention to express any
opinions in this matter. | wll answer questions as
they come up. I'mnot driving this. [|'mjust an

expert w tness.

And i f sonebody asks ny opinion and |I've
stated it in my declaration and | have an opi ni on,
"Il do ny best to answer that. |[|f -- going forward,
I f nobody asks ny opinion, | have no intention of
expressi ng anything on ny own.

Q So what's your expert declaration marked
as Exhibit 2013? Does it create -- sorry, does it
refl ect your opinions?

A. Yes, it does.

Q And does it reflect all of the opinions
that you have in this matter, along with the basis
and reason for those opinions?

A. Probably not. But I can't think of
anything in particular that is mssing fromit as
| sit here. | intended to formmy opinions and cone
up with a thorough and sufficient response to the

argunents put forward in particular by Dr. Wedig.
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You know, that doesn't nean | necessarily beat a dead
hor se.

Q In preparation for your deposition today,
did you find that Exhibit 2013 was m ssing any
opi nions that you currently have related to this
mat t er ?

A. No, nothing -- nothing occurred to ne
t hat was m ssi ng.

Q | s your expert declaration marked as
Exhi bit 2013 accurate, neaning, it does not have any
m stakes as far as you're aware?

A. | know of one m stake that was pointed
out to me. There was an exhi bit nunber that was
m snunbered. Beyond that, |I'mnot aware of any
errors init.

Q And can you tell nme what exhibit nunber

was ni snunbered?

A. | would be happy to. 1'd have to turn to
ny email. |s that okay? Just to |ook up that
nunber .

Q Wll, tell nme this. | nean, did you

think that it was easy to figure out the m stake?
A. Yeah, | think so. | nean, there was
not -- conpared to many ot her declarations and

reports |I've witten, there was not an extensive set
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of exhibits referenced. And | think if anybody went
through it, they would probably pretty quickly notice

the typo or the error.

Q And do you recall what exhibit it was?
A. No, | don't.
Q | mean, not the nunber, but what the

subject matter of the exhibit was that was
m snunber ed?

A. No, | don't.

Q Do you have any present plans to correct
or suppl ement your expert declaration marked as
Exhi bit 20137

A No, | do not. | don't even know if
that's possible. If it is, and counsel for Netli st
asks nme to do that, |1'd certainly be willing to do
that. | just don't know whether the procedures even
support it.

Q Have you carefully read Netlist's
' 608 patent marked as Exhibit 10017

A | have.

Q Do you believe that you understand the
' 608 patent marked as Exhibit 10017

A. | do have an understanding of it, yes.

Q Do you believe you understand the figures
in the '608 patent marked as Exhibit 10017
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A. | believe |I have an understandi ng of
t hem yes.
Q And do you believe that you understand

the clains at the end of the '608 patent marked as
Exhi bit 1001?

A | have an understandi ng of them
certainly.

Q |"mgoing to put into the chat
Exhi bit 1046.

(Exhibit 1046 was marked.)
BY MR CHANDLER:

Q Which is U S. Patent Nunmber 10, 860, 506,
sonetinmes referred to as the '506 patent. Let ne
know when you have it in front of you.

A kay. | have it.

Q The ' 506 patent marked as Exhibit 1046 is
a continuation of the '608 patent marked as
Exhi bit 1001, as shown on the cover page of the

'506 patent, correct?

A Yes, that's correct.

Q And you have patents of your own,
correct?

A Yes.

Q And you previously provided testinony to

the patent office about the '506 patent, correct?
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A. Yes, that's correct.
Q |"mgoing to put into the chat

Exhi bit 1076 which is a new exhibit.
(Exhibit 1076 was marked.)
BY MR CHANDLER:

Q It's your declaration on the '506 patent
dated January 31st, 2023, which was Exhibit 2006 in
| PR 2022-00711. Let ne know when you have
Exhi bit 1076 in front of you.

A. kay. | have it in front of ne.
Q | s that your signature on the first page
of Exhibit 10767
MR, LINDSAY: [|'mgoing to object to the

I ntroduction of this exhibit as beyond the scope

of his direct testinony.

THE WTNESS:. Yes, that is ny signature.
BY MR CHANDLER:

Q Did you declare that all statenents nade
in Exhibit 1076 based on your own know edge are true
and that all statenents nade containing information
are believed to be true, correct?

A. Yes, that's what it says.

Q Are you aware of any fal se statenents or
testinony in Exhibit 1076 that you would like to

change?
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MR. LI NDSAY: (bjection. Beyond the
scope.

THE WTNESS: Not that | recall, although
this was witten nore than a year and a half ago
and | haven't reviewed it since then.

BY MR CHANDLER:

Q As far as you recall, do you stand by
your decl aration marked as Exhibit 10767

MR. LI NDSAY: (Objection. Beyond the
scope.

THE WTNESS: Yes, as far as | recall

BY MR CHANDLER:

Q |"mgoing to introduce a new exhibit,
1075, which is your deposition on the '506 patent
dated May 4th, 2023, which was Exhibit 1046 in
| PR 2022-00711.

(The Court Reporter requested
clarification.)

BY MR CHANDLER:

Q | PR 2022-00711. And |et ne know when you
have Exhibit 1075 in front of you.

(Exhibit 1075 was identified.)

THE WTNESS: | have it in front of ne
now.

MR. LI NDSAY: bject to this exhibit as
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wel | .
BY MR CHANDLER:
Q At the bottom of page 8 of Exhibit 1075
and carrying over to the top of page 9 of
Exhi bit 1075, you stated under penalty of perjury
that your testinony, your deposition, would be the
truth, the whole truth, and nothing but the truth,
correct?
MR. LI NDSAY: (Objection. Beyond the
scope of direct.
THE W TNESS: Yes, that's correct.
BY MR CHANDLER
Q Are you aware of any fal se statenents or
other testinony in Exhibit 1075 that you would |ike
to change?
MR. LI NDSAY: (bjection. Beyond the
scope of direct.
THE WTNESS: Not that | recall as | sit
here today.
BY MR CHANDLER:
Q And do you still stand by your testinony
I n your deposition marked as Exhibit 1075?
MR. LI NDSAY: bjection. Beyond the

scope of direct.

THE WTNESS. | see no reason to di savow
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any of it, but I haven't reviewed it in nore
than a year.

BY MR CHANDLER:
Q I n your declaration nmarked as

Exhi bit 1076, could you turn to the second page that

has the table of contents and | et ne know when you're

t here?
A ' mthere.
Q So in your declaration marked as

Exhi bit 1076, on the second page, in the table of
contents, do you see in the mddle that your
decl aration tal ked about the '506 patent starting on
page 12, and then a little further down your
decl aration tal ked about the Hiraishi reference
mar ked as 1005, the Butt reference marked as
Exhi bit 1029, and the Tokuhiro reference nmarked as
Exhi bit 10067?

A Yes, | see that.

Q Just for clarity, I wll represent to you
that at the begi nning of today's deposition, when
| gave you the Hiraishi reference marked as
Exhi bit 1005, the Butt reference nmarked as
Exhi bit 1029, and the Tokuhiro reference nmarked as
1006, those are the same exhibits in this IPR that

you di scuss in your previous deposition marked as
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Exhi bit 1076 and in your previous deposition marked
as Exhibit 1075, understood?

A Under st ood.

Q And 1'Il also represent to you that the
'506 patent marked as Exhibit 1046 in this IPRis the
sanme as the '506 patent that was previously nmarked as
Exhi bit 1001, in your previous declaration marked as
Exhi bit 1076, and in your previous deposition marked
as Exhibit 1075, understood?

A Under st ood.

Q Have you carefully read the Hiraish
prior art reference marked as Exhi bit 10057

A Yes.

Q Do you believe that you understand the
Hi raishi prior art reference marked as Exhibit 1005?

A | have an understanding of it, certainly.

Q Have you carefully read the Tokuhiro
prior art reference marked as Exhibit 10067

A Yes, | have.

Q Do you believe that you understand the
Tokuhiro prior art reference marked as Exhibit 10067

A. | believe that | have an understandi ng of
it, certainly.

Q Have you carefully read the Butt

reference marked as Exhi bit 1029?
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A. Yes, | have.
Q Do you believe that you understand the

Butt reference marked as Exhibit 10297

A Yes, | believe |I have an understandi ng of
the Butt reference.

Q Pl ease turn to your expert declaration
mar ked as Exhibit 2013 and go to paragraph 35, and
| et nme know when you are there. |It's on PDF page 21,
printed page 17.

(The Court Reporter requested

clarification.)

BY MR CHANDLER

Q Printed page 17.
A. Ckay.
Q I n your expert declaration marked as

Exhi bit 2013, did you use July 2012 as the date for a

person of ordinary skill in the art for the
' 608 patent?
A Yes.
Q Unl ess stated otherw se, could you pl ease

answer ny questions today fromthe perspective of a

person of ordinary skill in the art as of July 2012?
A. Yes, with regards to the '608 patent,
| wll endeavor to do exactly that.
Q And coul d you al so pl ease answer ny
Z ESQUIRE ozl o T

Samsung Ex. 1074, p. 26
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



© 00 N o o~ W DN P

N D N N NN BB P P P PP PR
g A W N P O © 0 N O 0o A W N P O

DR. WILLIAM MANGIONE-SMITH June 04, 2024

Samsung Electronics Co., Ltd. vs Netlist, Inc.

27

questions today in a way that is consistent with the
ordi nary and custom neaning of words to a person of
ordinary skill in the art as of July 2012?

A Yes, | wll endeavor to do that with
regards to the '608 patent.

Q And to be clear, | nean, we'll talking
about nore than just the '608 patent.

So unl ess stated otherwise, will you

understand that ny questions and your answers should
be fromthe perspective of a person of ordinary skill

in the art of the '608 patent as of July 20127

A No.
Q Expl ai n why not.
A. The question of what a POSI TA woul d

understand with regards to --

(The Court Reporter requested
clarification.)

THE WTNESS: The word | used was POSI TA,
a person of ordinary skill in the art, or
P-OS-I-T-A

So it's ny understanding that that
concept with the date applies to the ' 608.
You' ve asked ne a nunmber of questions today that
| answer from ny perspective today. And

| anticipate you mght ask ne nore questions in
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the future that don't really relate to any date

in 2012, let alone July.

So certainly with regards to ' 608
technol ogy, or any other question where it's
clear, you make it clear to nme that you want ne
to answer fromthe point of view of a POSITA as
of that date, | will endeavor to answer from
t hat perspective.

BY MR CHANDLER:

Q And that's what |'mdoing right now [|'m
trying to nake it clear to you that, fromthis point
on, all of ny questions and all of your answers
shoul d be fromthe perspective of a person of
ordinary skill in the art, what you refer to as a
PCSI TA, or POSITA, as of July 2012, understood?

A Under st ood.

Q | n paragraphs 35 and 36 of your expert
decl aration marked as Exhibit 2013, you state that
you adopted Sansung's proposed level of skill for a
person of ordinary skill in the art as stated in the
petition starting on page 2, correct?

A. Yes, that's what it says.

Q And then you should have the petition in
the chat. So could you pull up the petition, it's
paper nunber 1, and go to page 2 where it tal ks about
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person of ordinary skill in the art, and | et ne when
you're there?

A. Ckay.

Q And so you see that on page 2 of
Sansung' s petition marked as paper nunber 1, carrying

over to the top of page 3, there's a section that

provi des person of ordinary skill in the art,
correct?

A. Yes, | see that.

Q For purposes of this IPR do you agree
that a person of ordinary skill in the art would have

been famliar wth the JEDEC i ndustry standards,
correct?

A. | have -- let nme see. For the purposes
of ny analysis and opinions stated here, yes, she

woul d have been famliar with the JEDEC i ndustry

st andar ds.
Q For purposes of this IPR do you agree
that a person of ordinary skill in the art would have

been know edgeabl e about the design and operation of
conput er nmenories, including DRAM and SDRAM devi ces
that were conpliant with various standards and how
they interact with other conponents of the conputer

system such as nenory controllers, correct?

A. Yes, that is correct.
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Q For purposes of this IPR you agree that
a person of ordinary skill in the art would al so have

been famliar with the structure and operation of
circuitry used to access and control conputer
menories and ot her conponents of a nmenory system

I ncl udi ng sophisticated circuits such as ASI Cs and
CPLDs, as well as lowlevel circuits, such as data
buffers, tri-state buffers, flip-flops, and

regi sters, correct?

A Yes, that's correct.
Q And at a high level, what is an ASIC?
A. That is an acronymthat stands for

application-specific integrated circuit.

Q And at a high |evel, what's a CPLD?

A. That, at a high level, it's an acronym
standi ng for conpl ex programmabl e | ogi c devi ces.

Q And from a general standpoint, what are
sonme conmon situations in which a person of ordinary
skill in the art would use an ASIC or a CPLD?

MR. LI NDSAY: (bjection. Form
THE WTNESS: |If they were designing
circuitry for which there was not an

on-t he-market available solution with sone

noderately high level of digital electronics in

such circuitry where they desired to incorporate
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the circuits in a single package, perhaps

because they anticipated ultimately selling it

I n a single package.

BY MR CHANDLER:

Q And at a high level, what design choices
woul d | ead a person of ordinary skill in the art to
use an ASIC rather than a CPLD, or vice versa?

MR. LI NDSAY: (bjection. Form

THE WTNESS:. There are a w de range of
cost and performance benefits. An ASIC wil |
general ly be nore expensive and have -- it has
nore expensive startup and design costs. For

| ong-runni ng production, it may ultimately end

up being | ess expensive than a CPLD.

A CPLD tends to have a | ower perfornmance
ceiling and will generally consune nore power,

but is realizable with a shorter tinme schedul e.
BY MR CHANDLER:

Q And could you explain just a little bit
nore what you nmean by a CPLD is realizable with a
shorter tinme schedul e?

A. Yes. CPLDs are progranmed whereas ASICs
are designed circuitry. So depending on what -- the
specific details of a CPLD that's used, the circuitry

that they inplenent can be designed and progranmed
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into theminstantaneously or within a few m nutes.

Q At a high level, what is a tri-state
buf fer?

A Atri-state buffer is -- provides an
I sol ation gate, | would say, interrupting a signal

line so that the signal on an input side can be
sel ectively bl ocked fromnoving forward and the
out put -- on the output |ine,.

And when it is blocked, the output state
s in what we call a high-Z state such that it wll
not adversely affect signals generated by other
circuitry to which it is directly Iinked.

Q And | assune a tri-state buffer has three
states, so how woul d you characterize what those
three states are?

A So, generally, that would be called zero
or off, 1 or on, and then the high-Z state that
| just nentioned.

Q And does the tri-state buffer have a
control signal that turns on and off the high-Z
state?

MR. LI NDSAY: (bjection. Form
THE WTNESS: Yeah. | think that's a

reasonabl e characterization. There's an

I nput -- there's a signal input, there's a
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signal output, and then there is a third wre,
which is an input and is essentially a control
I nput for activating or deactivating the high-Z
state.
BY MR CHANDLER:
Q | have sonetines heard the phrase "high
| npedance." |Is that the sanme thing as the high-Z

state or sonething el se?

A. That is the high-Z state, yes.
Q And what are sonme comon situations in
whi ch a person of ordinary skill in the art would

want to use a tri-state buffer and would want to use
the high-Z state?
MR. LI NDSAY: (bjection. Form
THE WTNESS:. So the buffers that can be
turned on or off in one node or another are
particularly useful in situations for power
savi ngs where, if you have no intention to
actually drive a signal fromone location to
another, it makes sense to not accidently drive
t hat and consune power.
Now, the specific formof a tri-state
buffer is useful when you want to have nultiple
out put sources connected together and you need

to avoid a situation where one of themis trying
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to drive a wire to the state zero and anot her
one is trying to drive a wire to the state 1.

Well, what state will the single physical
wire be in? It's difficult to say. It's a bad
design choice. And as an engineer, you need to
try to avoid those situations.

So there should only be one that is
actually on at any point in time. And you use
the tri-state buffer to nake sure that only one
of themis on and actively driving a signal at
any particular point in tine.

BY MR CHANDLER
Q And what's a collision? Have you heard
the term"collision"?
MR. LI NDSAY: (bjection. Form
THE W TNESS: Yeah, | have. It neans
different things in different contexts. But one
m ght refer to buffers connected together as
colliding if they're trying to drive a common
output to a contradictory state.
BY MR CHANDLER:

Q And can a tri-state buffer be used to
avoid collisions and, if so, how?

A. | thought we just discussed that. But,

sure, a tri-state buffer --
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Q That's fine. |If that's what you were
trying to say, that's --

A. Yeah, that's what | was trying to say.
Yeah.

Q At a high level, what is a flip-flop?

A Aflip-flopis a-- usually a single-bit
menory devi ce.

Q Are you done?

A. Yes, |'mdone. Yeah. |It's a very

hi gh-1evel description, but, yeah.

Q What are sone comon situations in which
a person of ordinary skill in the art would use a
flip-flop?

A. |f there's a piece of information that

the circuit needs to retain for a period of tine,
particularly if that retention extends beyond the

time when that information was first presented to the

circuit.
Q At a high level, what is a register?
A. A register is acircuit that holds

i nformation for sone period of tinme. People
sonetinmes think of flip-flops as single-bit

registers. But usually when | hear people talk about

registers, I"'minclined to think of multiple bits.
Q So multiple flip-flops in the register,
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Is that what you're trying to say?
A Sonetines it's nultiple flip-flops.

Sonetines a resister is built wth different nenory

circuitry.

Q What are sone conmmon situations in which
a person of ordinary skill in the art would use a
register?

MR. LI NDSAY: ojection. Form CQutside
t he scope of direct.

THE WTNESS: Certainly, they would use a
register in the circunstances where they would
use a flip-flop. |If -- yeah, there's just such
a W de range of different types of registers.
They're used in central processing units, CPUs,
to hold very conpl ex, sophisticated data in an
organi zed manner. That's very different from
using a flip-flop as a register, for exanple.

BY MR CHANDLER:

Q | think you said at a high |evel that
both a flip-flop and a register can store a bit of
data for a period of tine; is that correct?

MR. LI NDSAY: (bjection. Msstates prior
testinony. Qutside the scope of direct.

THE WTNESS: |'mnot |ooking at the

real -tinme, but that sounds consistent with ny
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under st andi ng, sure.
BY MR CHANDLER:
Q And how is that period of tine
det er m ned?
MR. LI NDSAY: bjection. Qutside the
scope of direct. And form
THE WTNESS: That period of tine is

determ ned by the circuitry surroundi ng the

register or flip-flop which provides, depending

on the exact inplenentation of the register or

flip-flop, various control signals.
BY MR CHANDLER

Q So can you explain a little bit nore how

a flip-flop or register would retain a bit of data

for a period of tine?
MR LI NDSAY: (Objection. Qutside the

scope of direct.

THE WTNESS: Wll, in the context of a

CPU register, an instruction would be executed

that wote sone data into a register in the
general purpose register file.

So the instruction m ght say, for
exanple, wite the value of 5 into register
three. And then that value of 5 would be in

regi ster three going forward until power was

2 ESQUIRE

800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com

Samsung Ex. 1074, p. 37
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



© 00 N o o~ W DN P

N D N N NN BB P P P PP PR
g A W N P O © 0 N O 0o A W N P O

DR. WILLIAM MANGIONE-SMITH June 04, 2024
Samsung Electronics Co., Ltd. vs Netlist, Inc. 38

renoved or a different instruction was executed
to wite a different piece of data into register
t hree.
BY MR CHANDLER:
Q And how does data conme out of flip-flop
or register after a period of tine?
MR. LI NDSAY: (bjection. Qutside the
scope of direct.
THE WTNESS: Well, in the context of a
general purpose register file and a CPU, an
I nstruction needs to be executed that -- in ny
experience, that reads that data out. So it's
stored in the register file and, subsequently,
It has to be read out in order to be used.
Reading it out does not destroy the infornmation.
It's still in the registry file.
For a flip-flop, once the data is stored
ina flip-flop, it's imrediately avail abl e on
t he out put.
BY MR CHANDLER
Q And is the answer that you just gave
applicable to the field of art of the '608 patent?
A. | believe so, in general, yeah. | wll
say, there are a wde range of flip-flops, sonme of

whi ch have sone delay on the output. But when they
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do, it's usually very small, like, half a clock cycle
or a clock cycle, and that are programmed in slightly
di fferent ways.
Q And is that true for registers as well?
MR. LI NDSAY: (bjection. Qutside the
scope of direct.
THE WTNESS: | think it's less true.

There's less variability in the sort of general

pur pose registers for a CPU that | have been

speaki ng about .

BY MR CHANDLER:

Q VWhat about, again, in the context of the

field of art in the '608 patent?
MR. LI NDSAY: (ojection. Form Qutside
the scope of direct.
THE WTNESS: | --
BY MR CHANDLER:

Q Just for clarity, |I nmean, in ny review of
the '608 patent | didn't see that it was talking
about general purpose CPUs. The '608 patent field of
art seened nore along the |ines of nenory nodul es, as
stated on, you know, page 2 of the petition where it
defines a person of ordinary skill in the art that

you use for this I PR

So | just want to nmake sure that we're
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still talking about the field of art for the
' 608 patent when you're giving your answers.

A Sure. The field of art relates to
general purpose register files as well. Yeah,
| don't see any disagreenent wth that.

Q So just to follow up, you seened to
suggest there's less variability with respect to
registers than with flip-flops. What did you nean by
t hat ?

MR. LI NDSAY: (bjection. Qutside the
scope of direct.

THE W TNESS: The general purpose
register files in the context of a CPU that

| was referring to generally have -- they -- the

data gets stored into it and read fromit, and

the registers have an address.
As opposed to flip-flops, where there can
be what are called D flip-flops or T flip-flops.

They can have an erase line or they m ght not

have an erase lines. That tends to be --

they're lower-level structures that tend to have
nore variability.

BY MR CHANDLER:
Q At a high level, what's a nenory device

and what's a nenory nodul e?
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A. At a high level, a nenory device -- well,
It depends on the specific context. One could
certainly say a single DRAM dynam c random access
menory chip, is a nenory devi ce.

In the context of what -- one could say
that if that chip, that what we -- that package
device has multiple silicon chips in it, one m ght
say that each one is a nenory devi ce.

From anot her perspective, one m ght say
that the entire nodule on a dual in-line nenory
nodul e, sonetinmes pronounced DIMM is a nenory
device, but that's | ess common.

| think a nmenory nodule is a -- is
general ly a conponent that has nenory devices on it
and communi cates with a host nenory controller for
I ts operation.

Now, there generally has been, | believe,
an agreed upon construction for menory nodule, to the
best of my recollection, anong the parties in
litigation on this matter.

So I"'mnot trying to provide that
construction, although |I think that was the
appropriate construction, in part, because | don't
have it, you know, in front of ne. | don't renenber

exactly how it was phrased.
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Q Are there JEDEC standards for nenory
devices and for nenory nodul es?

A Yes, there are.

Q |"mgoing to put in the chat
Exhi bit 2014, which is the JEDEC standard JESD79-2F
(i ndeci pherable) --

(The Court Reporter requested
clarification.)
BY MR CHANDLER:

Q JEDEC st andard JESD79- 2F for DDR2 nenory
devices. And this exhibit was previously marked as
Exhibit 2002 in | PR 2022-00711.

Do you have Exhibit 2014 in front of you?

A | do.

(Exhibit 2014 was identified.)
BY MR CHANDLER:

Q And in your opinion, would a person of
ordinary skill in the art have known about
Exhi bit 2014, the JEDEC standard for DDR2 nenory
devi ces?

A | woul d expect they would have sone
fam liarity with it.

Q Let ne put in the chat Exhibit 2015,
which is the JEDEC standard JESD79- 3F for DDR3 nenory

devices, which I'lIl note was previously marked as
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Exhi bit 2003 in I PR 2022-00711.
(Exhibit 2015 was identified.)
BY MR CHANDLER:

Q Do you have Exhibit 2015 in front of you?
A. Not yet. Okay. There it is. |'ve got
it now
Q I n your opinion, wuld a person of
ordinary skill in the art have known about the JEDEC

standard JESD79- 3F for DDR3 nenory devi ces marked as
Exhi bit 20157
A. | woul d expect they would be aware of it,
yes.
Q Let ne put another exhibit in the chat.
It's Exhibit 2018, the JEDEC standard JESD79 for DDR
menory devices, which I'lIl note for the record was
previously marked as Exhibit 2010 in | PR 2022-00711.
And | et nme know when you' ve got
Exhi bit 2018 in front of you.
(Exhibit 2018 was identified.)
THE WTNESS: GCkay. | have it in front
of me now.
BY MR CHANDLER:
Q And in your opinion, would a person of
ordinary skill in the art have known about the JEDEC
standard JESD79 for DDR nenory devi ces nmarked as
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Exhi bit 2018?

A. Yes, | expect that they would have sone
famliarity with it.

Q Let nme put in the chat Exhibit 2019 which
I s the JEDEC standard JESD79- 3A for DDR3 nenory
devices. And I'll note that this was previously
mar ked as Exhibit 2011 in I PR 2022-00711. And let ne
know when you have Exhibit 2019 in front of you.

A WIl do. GCkay. | have it in front of ne
now.

(Exhibit 2019 was identified.)
BY MR CHANDLER:

Q I n your opinion, would a person of
ordinary skill in the art have known about
Exhi bit 2019, the JEDEC standard JESD79-3A for DDR3
menory devi ces?

A. | expect that a person of ordinary skil
in the art -- sorry about that. | don't know if you
heard, there was an incom ng phone call.

| woul d expect that a person of ordinary
skill in the art would have been aware of this
speci fication.

Q And | think | previously gave to you
Exhi bit 1020, but if not, I'Il put in the chat
Exhi bit 1020, which is a JEDEC standard JESD79- 3C for
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DDR3 nenory devi ces, which was al so marked as
Exhi bit 1020 in I PR 2022-0071 --
(The Court Reporter requested
clarification.)
BY MR CHANDLER:
Q Exhibit 1020 i s JEDEC standard JESD79-3C
for DDR3 nmenory devices, and it was al so nmarked as
Exhibit 1020 in | PR 2022-00711.
Do you have Exhibit 1020 in front of you?
(Exhibit 1020 was identified.)
THE W TNESS: Yes, | do.

BY MR CHANDLER:

Q And do you believe a person of ordinary
skill in the art would have known about Exhibit 1020,
t he JEDEC st andard JESD79-3C for DDR3 nenory devices?

A Yes. | think a person of ordinary skill
in the art woul d have been aware of JESD79-3C for
DDR3 SDRAMS.

Q Putting in the chat Exhibit 1059, which
I s the JEDEC standard JESD82-20 for FBDIMM which is
a new exhibit in this IPR was previously marked as
Exhibit 1053 in | PR 2022-00711.

And | et nme know when you have
Exhi bit 1059 in front of you.
(Exhi bit 1059 was marked.)
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MR, LINDSAY: |I'mgoing to object to the
exhi bit.
THE WTNESS: | have it in front of ne
NOW.

BY MR CHANDLER:

Q Do you believe a person of ordinary skill
in the art would have known about Exhibit 1059 the
JEDEC st andard JESD82-20 for FBDI MM advanced nenory
buf fer?

MR. LI NDSAY: (bjection. Qutside the
scope of direct.

THE WTNESS: So | believe a person of
ordinary skill in the art woul d have been
somewhat less likely to be famliar with or to
know, to be aware of this docunent in general,
and in particular, anything disclosed in it,
JESDB2- 20, in conparison, for exanple, to the --
| think all the ones we have | ooked at thus far,
the -- particularly the ones related to DDR3
menories, because the FBDIMVs were a particul ar
cl ass of nenory nodul es that were nuch | ess
used, designed, known.

But to the extent that this is a JEDEC
standard regarding DI MVs, | woul d expect that a

person of ordinary skill in the art would |ikely
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at | east be aware that it existed.
BY MR CHANDLER:
Q Let ne put in the chat Exhibit 1018.
(Exhibit 1018 was identified.)
BY MR CHANDLER:
Q Which is the JEDEC standard 21-C for
RDI MM nmenory nodules. And I'Il note for the record
this was al so marked as Exhibit 1018 in IPR
2022-00711.
Do you have Exhibit 1018 in front of you?

A. | do.
Q And do you believe a person of ordinary
skill in the art would have known about Exhibit 1018,

t he JEDEC standard 21-C for RDI MM nenory nodul es?
A. This seens to just be a portion of the
JEDEC -- an excerpt froma JEDEC specification, if
|"mreading it right.
But given that it is a JEDEC docunent
related to DDR DI Mvs dated 2002, | woul d expect a
person of ordinary skill in the art would Iikely have
been aware of it.
MR. CHANDLER: Wy don't we take our
first break. Of the record.
THE VI DEOGRAPHER: O f the record at

10: 08 a.m Pacific tine.
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(A recess was taken.)
THE VI DEOGRAPHER: On the record at

10: 15 a.m Pacific tine.

BY MR CHANDLER:

Q Dr. Mangi one-Sm th, can you pl ease
confirmthat during the break you did not talk with
counsel or anyone el se about the substance of your
testinony so far today?

A. | did not talk to counsel or anyone el se
with regards to ny testinony today.

Q And do you have any corrections or
clarifications you' d like to make to any of your
earlier testinony today?

A No, | do not.

Q |'"d like to introduce a new exhibit
nunber which will be 1077.

(Exhibit 1077 was marked.)
BY MR CHANDLER:

Q It's Netlist's technology tutorial, which
was previously marked as Exhibit 1047 in |IPR
2022-00711. Let nme know when you have Exhibit 1077
in front of you.

A | have it open in front of ne now.

MR. LINDSAY: 1'mgoing to object to the

exhibit as well.
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BY MR CHANDLER:

Q Dr. Mangi one-Smth, you have seen the
technol ogy tutorial marked as Exhibit 1077 before,
correct?

A. Likely. It looks famliar, sonewhat

famliar, yes.

Q Turn to page 3 of Exhibit 1077 and let ne
know when you're there.

A. ' mthere.

Q Do you generally agree a person of
ordinary skill in the art woul d have understood that

SDRAM energed in the 1990s, were standardi zed by
JEDEC, and evol ved in several generations, including
DDR, DDR2, and DDR3?
MR. LI NDSAY: (bjection. Qutside the
scope of direct. And form

THE WTNESS: | don't have any particul ar

N DD N D NN P
a b~ W N BB O © o

recol l ection regardi ng the dates.
BY MR CHANDLER:

Q But a person of ordinary skill in the art
woul d have understood what SDRAM was, that it was
standardi zed by JEDEC, and that it involved in
several generations, including DDR, DDR2, and DDR3,
correct?

MR. LI NDSAY: (hjection. Form
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THE WTNESS: | think that's generally
accur at e.
BY MR CHANDLER:
Q Pl ease turn to page 5 of Exhibit 1077.
Let me know when you're there.
A Ckay. |'mthere.
Q Do you agree that a person of ordinary
skill in the art understood that a rank is a set of

DRAMs that are witten to or read fromtogether?
MR. LI NDSAY: (bjection. Qutside the
scope of direct.
THE W TNESS:. Yeah, | think that a person
of ordinary skill in the art would have a
general understanding that a rank is a set of
DRAMs that are witten to or read from together
BY MR CHANDLER:
Q And would it be fair to say page 5 of
Exhi bit 1077 illustrates the concept of two ranks,
hi ghlighted in green and red, where each of those
ranks conpri ses ei ght DRAM nenory devi ces where each
DRAM nenory device is 8 bits wde, resulting in each
rank of menory devices having a total bit w dth of
64 bits?
MR. LI NDSAY: (bjection. Qutside the

scope of direct.
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THE WTNESS: Yes, | think a person of
ordinary skill in the art |ooking at this figure
woul d have an understandi ng of that.

BY MR CHANDLER:

Q And do you agree that a person of
ordinary skill in the art woul d understand that DQ
refers to a data |ine?

A Yes. That is a convention that is often
used to indicate a data line, particularly a data
| i ne connected to a nmenory controller.

Q And as an exanple, do you agree that a
menory controller can read or wite 64 bits at a tine
using 64 DQ data |ines?

A. If it is a nenory controller configured
as is generally shown here, I would anticipate this
I's indicating that there would be 64 DQ |ines
connected to the nenory controller. O course, there
are other types of nmenory controllers wth sonmewhat
di fferent data bus w dths.

Q And do you agree a person of ordinary
skill in the art understood that DQ data |ines
typically are bidirectional, neaning, that the sane
DQ data |ine used for reading data can al so be used

at a later time for witing data, and vice versa?

A. | think it depends on the specific
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context. There are nenory systens where the data
| ines are not bidirectional.

Q But there are al so nenory systens,
I ncl udi ng JEDEC st andardi zed nmenory nodul es, where
the DQ data |ines are bidirectional, neaning, the
sane DQ data |ine used to read data can al so be used
to wite data, correct?

A. | ndeed. JEDEC does define nenory nodul es

where the DQ lines are bidirectional.

Q Pl ease turn to page 6 of Exhibit 1077.
Let ne know when you're there.

A ' m there.

Q Do you agree that a person of ordinary
skill in the art understood that DQS refers to a data

strobe signal ?
MR. LI NDSAY: (bjection. CQutside the
scope of direct as it relates to the exhibit.
THE WTNESS: Yes. It's ny
understandi ng, particularly in the context of
t he JEDEC standards, that a signal named DQS is
often used to refer to a strobe signal for
controlling use of the data on the DQ |ines.
BY MR CHANDLER:
Q And one nanosecond is one billionths of a

second, correct?
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A. | don't recall. | wouldn't -- | wouldn't
say it wasn't. | just don't recall
Q Al right. Let's --
A l"msorry. It says it right there.

| assume that's accurate.

Q Do you agree that DDR3 nenory devices use
a clock speed that was faster than the clock speed
for DDR2 menory devices, which, in turn, used a clock
speed that was faster than the clock speed for DDR1
menory devi ces?

A. | haven't | ooked at DDR2 or DDR1l nuch
recently at all.

| would say that, in ny experience,

| woul d expect that these DDR technol ogi es generally
have a range of clock speeds over which they can
operate. And it's fairly typical for the | ow range
of a new generation to overlap the high range of a
previous one, which is to say, does DDR3, for
exanpl e, have a higher clock rate than DDR2?
| believe it supports a higher clock rate. But it
could be programmed to work at a | ower clock rate,
| believe, than a hi gh-end DDR2 nodul e woul d support.

Q Coul d you turn back to Exhibit 2015 and
| et me know when you have it in front of you? That's

t he JEDEC standard for DDR3 nenory devi ces.
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A. | have in front of ne now.
Q And go to page 141 of Exhibit 2015, which
I s PDF page 155, and |let ne know when you're there.
A kay. |I'mthere.
Q Page 141 of the DDR3 standard marked as

Exhi bit 2015 shows cl ock periods | abeled t CK rangi ng
from 2.5 nanoseconds in the upper left to

0. 938 nanoseconds in the mddle on the right,

correct?
A. Yes, that appears to be correct.
Q So the fastest clock period shown on this

page of the DDR3 standard marked as Exhibit 2015 is

| ess t han one nanosecond, which is | ess than one

billionths of a second, correct?
A. Yes, that appears to be correct.
Q And according to this page, a DDR3 nenory

device with a clock period of 2.5 nanoseconds can
operate at a speed of 800 nmegahertz, correct?

A. (No audi bl e response.)

Q And while a DDR3 nenory device with a
cl ock period of 1.25 nanoseconds can operate at a
speed of 1600 negahertz and a DDR3 nenory device wth
a clock speed of 0.938 nanoseconds can operate at a
speed of --

(The Court Reporter requested
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clarification.)
BY MR CHANDLER:

Q 0. 9385 nanoseconds can operate at a speed
of 2133 negahertz; is that fair?

A. Yeah, | don't recall

MR. LI NDSAY: bjection. Form
BY MR CHANDLER:

Q As shown at the top of the colum for
each of those clock periods?

A. Yeah, ny recollection is that notation
refers to nmega transactions per second, which, in a
perfect world, which is actually inpossible to neet,
that m ght be equivalent to the operating negahertz.
| sinply don't recall.

Q And 2133 nmegahertz can al so be referred

to as 2.133 gigahertz; is that fair?

A. Yes, | would agree with that.

Q Al right. Turn back to Exhibit 1077 and
go to page 7 and I et ne know when you're there.

A. Ckay.

Q Do you agree that page 7 of Exhibit 1077

il lustrates an unbuffered DOMM al so known as a
ubDl Mv?
MR. LI NDSAY: (bjection. Qutside the

scope of direct.
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THE WTNESS: It is labeled UDDMM  And
at a very high level, |I do believe it represents
a view of an unbuffered DIMM or UDI MM
BY MR CHANDLER:
Q And you agree a person of ordinary skill
In the art understood what a UDI MM nenory nodule is?
MR. LI NDSAY: (bjection. Qutside the
scope of direct as it relates to the exhibit.
THE WTNESS:. Yes. | believe that they
woul d have at | east been aware of JEDEC
publ i shing specifications related to UD Mvk.
BY MR, CHANDLER:
Q And at a high level, would it be fair to
say that a UDIMM typically has bidirectional data
| i nes between the nenory controller and the nenory
devi ces, but there's no buffer anywhere al ong those
bi directional data |ines?
MR. LI NDSAY: (bjection. Qutside the
scope of direct. And form
THE WTNESS: | think it's fair to say
that the UDI M6 are generally understood to have
bi directional data |ines and not requiring any
buf fers beyond whatever is present inside the

DRAM chi ps t hensel ves.
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BY MR CHANDLER:

Q So there's no additional

UDI MM nenory nodul e al ong the bidirectional

is that fair?

VR. LI NDSAY:

[ 1 nes:;

scope of direct.
THE WTNESS: | --
fair.

BY MR CHANDLER:

Q On page 8 of Exhibit 1077, do you agree

t hat
RDI MV?
MR. LI NDSAY:
scope of direct.

THE W TNESS:  Yes.

connection between a nenory controller and a

JEDEC registered DI MM or
| evel .

BY MR CHANDLER:

Q And do you agree a person of ordinary

ski |

nmodul e was?

MR. LI NDSAY: bjection. Qutside the
scope of direct.
THE WTNESS: Yes. | believe they woul d

(bj ect i on.

illustrates a registered DIMM al so known as an

(bj ecti on.

in the art understood what an RDI MM nenory

buf fer on the
dat a
Qut si de the

| think that that's

Qut si de the

Page 8 illustrates a

RDIMM at a very high
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have been aware of the concept of an RDI MM
BY MR CHANDLER:

Q And would it be fair to say that an RD WM
menory nodul e has a register on the nodul e that
buffers the address command and cl ock signals from
the nmenory controller, but the RDI MM nenory nodul e
does not have any additional buffers on the nenory
nodul e for buffering any of the bidirectional data
| i nes?

MR. LI NDSAY: (bjection. Qutside the
scope of direct. And form

THE WTNESS: | think that that's a
reasonabl e characterization, wth the caveat
that there are buffers built into the DRAM chi ps
thensel ves. But at a high level, there's no
addi tional buffering on the DQ data I|i nes.

BY MR CHANDLER:

Q O on the DQS strobe lines, correct?

MR. LI NDSAY: (bjection. Qutside the
scope of direct.

THE WTNESS: That's correct. The DQS
strobe lines have no additional buffering beyond
what woul d be present in the DRAM chi ps

t hensel ves.
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BY MR CHANDLER:

Q On page 9 of Exhibit 1077, do you agree
that illustrates a fully buffered DIMM al so known as
an FBDI Mwp

MR. LI NDSAY: (bjection. Qutside the
scope of direct.

THE WTNESS: Yes. M understanding is
that page 9 illustrates a nenory controller
interfacing to a fully buffered DIMM or an
FBDI MM

BY MR CHANDLER:

Q And an FBDI MM has an AMB, advanced nenory
buffer, on the nodule, correct?

MR. LI NDSAY: (bjection. Qutside the
scope of direct.

THE WTNESS: Yes. Under the JEDEC
specification for an FBDIMM there is a conponent
call ed an AMB present on a fully buffered D MW

BY MR CHANDLER:

Q And so, for exanple, Exhibit 1059 that we
| ooked at a nonent ago is the JEDEC standard that
corresponds to the AVB, advanced nenory buffer, for
an FBDI MM such as what's illustrated at a high | evel
on page 9 of Exhibit 1077; is that fair?

MR. LI NDSAY: (bjection. Qutside the
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scope of direct.
THE WTNESS: | would say that's fair to
the extent that we did | ook at the FBDI MV
specification. | don't recall what exhibit
nunber it was, but | have no reason to doubt
your accuracy there.
BY MR CHANDLER:
Q And would it be fair to say at a high
| evel that an FBDI MM buffer is all of the signals on
t he nmenory nodul e usi ng the AVB, advance nenory
buffer, so that would include the address conmand and
clock signals fromthe nenory controller, as well as
all of the data signals on the bidirectional data
| i nes?
MR. LI NDSAY: (bjection. Qutside the
scope of direct. And form
THE WTNESS: | think that's likely the
case, but it's been quite a long tine since
| |1 ooked at the FBDI MM specification in any
detail. That certainly seens to be indicated by
this figure.
BY MR CHANDLER
Q Please turn to the '608 patent marked as
Exhi bit 1001 and | et ne know when you're there. And

go to colum 9.
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A. Ckay.
Q And why don't you just read to yourself

real quickly, or refresh your recollection, colum 9,
line 63, just a couple sentences to colum 10,
line 6, and |l et nme know when you've just read that
your sel f agai n.

A. Al right. |[I've reviewed that portion.

Q According to the '608 patent marked as
Exhi bit 1001, when the clock speed is 800 negahert z,
the clock cycle tine is |l ess than 1.2 nanoseconds,
resulting in a signal that travels about 15
centineters during one clock cycle, correct?

A. Yes, that's what it says.

Q And ny understanding is that
15 centinmeters is a little bit less than six inches.
Does that sound about right to you?

A. Let's see. Sure. |It's less than
si X inches.

Q And according to the ' 608 patent marked
as Exhibit 1001, when the clock speed is
1600 negahertz, then a signal travels | ess than eight
centineters during one clock cycle, correct?

A Yes.

Q And ny understanding is that

eight centinmeters is around three inches; does that
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sound fair?

A That sounds fair.

Q And so according to the ' 608 patent
mar ked as Exhibit 1001, as you get to these faster
cl ock speeds, which | believe are consistent with
sonme of the clock speeds we were | ooking at for DDR3
menory devices, a nodule control signal |ine can have

mul ti pl e nodul e control signals on the line at the

sane time, i.e., before one nodule control signa
reaches an end of the signal |ine, another nodul e
control signal appears on the signal line, correct?

A. Yes, | see that it says that.

Q Does that make sense to you?

A. It does if the nodule control signals are

bei ng sent on every clock signal.

Q Take a | ook at Figure 2C of the
' 608 patent marked as Exhibit 1001, and |let nme know
when you're there.

A kay. |I'mthere.

Q Figure 2C of the '608 patent marked as
Exhi bit 1001 shows a nenory nodule with a nodul e
controller in the mddle identified as 116, and then
there are big arrows off to the left and to the right
representing control address and cl ock signals,

correct?
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A. Yes, | think that's accurate.
Q And as we just discussed a nonent ago, at

faster clock speeds, such as the higher clock speeds
permtted by the standard for DDR3 nenory devices,
the control address and clock signals sent fromthe
nodul e controller in the mddle of the nenory nodul e
may not reach the left and the right sides of the
menory nodul e before the next set of control address
and clock signals are sent by the nodule controller
on the next clock cycle, correct?

A. | would have to | ook deeper. |'m not
sure that that's accurate. That's accurate with
regards to the clock signal, at |east.

Q And what's your concern, or what woul d
you have to | ook deeper into?

A Well, for exanple, there -- if the nenory

controller is doing aread or a wite, there's one

read or wite coommand. So they'll -- so, yeah,
they'll be one read or wite command that w ||
cover -- operate over nultiple clock signals. So

t hat conmand only needs to be sent once.

It's possible that | ooking at the
protocol, in sone cases, there would be a subsequent
rel ated command that woul d be sent on the next clock

cycle. As | sit here, | don't see the need for it,
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but it's possible.

Simlarly, the address signals, if the
host nmenory controller is going to want to address a
single location in nmenory, in principle, if you
deliver that address in one clock cycle, you won't
have another read or wite transaction to a different
address until quite sone tine in the future.

Q | think I understood what you're saying,
which is the clock signal wll always be sent once
every clock period, in which case, at the higher
speeds, there can be a second cl ock signal being sent
out before the first clock signal has reached the
| eft or right side of the nenory nodul e. \Whereas,
for control and address signals, you nmay or nay not
need to send those every clock cycle, so it may or
may not be the case that you have control and address
si gnal being sent out before the previous control and
address signal has reached the left or right side of
the nenory nodule; is that fair?

A. That's right. | need to | ook through the
timng diagrans to verify that one way or the other.
This concept is sonetinmes referred to as wre
pi pelining because when -- there's nmultiple signals
on one wire at a tine.

Q And both you and Dr. Wedi g have used the
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term"fly-by delay" and "flight tinme delay."

What do you nean by those two terns? And
when you use those two terns, are you generally
trying to refer to the sane thing or are you trying
to draw a distinction when you use one termor the
ot her ternf

MR. LI NDSAY: (bjection. Form

THE WTNESS: | think that I've tried to

use them consistently to cover the sane concept.
BY MR CHANDLER

Q What that's concept?

A. So when a signal like a right command is
sent fromthe nenory controller -- these figures can
be a little bit confusing. |[|'ve had peopl e think

they're indicating that, for exanple, a conmand
signal energing from 116 and noving to the |eft would
go into the first nenory, conme out of it, and go into
t he second, which is not what happens. There's a
single line that goes from 116 all the way to the
| eft edge, and each one of the nenory devices is
connected to that line. So the signal does go into
each nenory, but it doesn't come out and get sent
f orwar d.

But the concept of fly-by is just to say

the signal first reaches the closest DRAM chip and

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com
Samsung Ex. 1074, p. 65
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



© 00 N o o~ W DN P

N D N N NN BB P P P PP PR
g A W N P O © 0 N O 0o A W N P O

DR. WILLIAM MANGIONE-SMITH June 04, 2024
Samsung Electronics Co., Ltd. vs Netlist, Inc. 66

then it reaches the second closest, and it sort of
flies by all of these nmenory devi ces.

Q |"mgoing to introduce a new exhibit,
1078.

(Exhibit 1078 was marked.)
BY MR CHANDLER:

Q Wi ch is an annot at ed version of
Figure 2C of the '608 patent nmarked as Exhibit 1001,
as well as it reprints the text that we were | ooking
at in colum 9 fromline 52 through colum 10 at
line 6 of the '608 patent.

Do you have Exhibit 1078 in front of you?

A | do.

Q So Exhibit 1078 illustrates in color
Figure 2C of the '608 patent, with the nodul e
controller in the mddle highlighted in red, with the
big arrow highlighted in brown going off to the left
illustrating control, address, and clock signals for
the DRAM nenory devices in green, and a simlar arrow
in brown below that illustrating command and cl ock
signals for the data buffers highlighted in blue,
under st ood?

A Yes.

Q And on page 1 at the bottom we've added

t hese images of a clock: Zero degrees, 60 degrees,
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120 degrees, 180 degrees, 240 degrees, 300 degrees;
do you understand that?

A Yeah, generally. Sure.

Q And so as shown in Exhibit 1078, using
t he annotation of Figure 2C of the '608 patent, the
sanme control address and clock signals wll reach
di fferent DRAM nenory devices at different tinmes, as
conceptual ly represented by the different clocks
bel ow each data buffering in blue, correct?

A Yes, | think that's correct.

Q And would it be fair to say that this is
trying to illustrate the concept of the fly-by
arrangenents in the horizontal direction that you
wer e di scussing a nonent ago?

A. | think that's a fair characterization of
what | expect this -- a fair characterization that it
represents the behavior of the fly-by phenonenon that
we were di scussing previously.

Q And then page 2 of Exhibit 1078 is
simlar, except that it's trying to illustrate a
faster clock speed where the clock signal has a
shorter clock period, neaning, that by the tinme the
cl ock signal reaches the left side of the nenory
nodul e, the next clock signal is being sent out by

the nodul e controller in red; is that understood?
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MR. LI NDSAY: (bjection. Form

THE WTNESS: Yes, that's -- | have that
understanding. It appears to be indicating at
| east nultiple clocks on the clock Iine at an

Instant in tine.

BY MR CHANDLER:

Q And is that page 2 of Exhibit 1078
generally consistent with -- as a concept, wth what
I's described in the '608 patent at that passage from
colum 9, line 52 through colum 10, line 6 at the
end where it's discussing that before one nodul e
control signal reaches an end of the signal |ine,
anot her nodul e control signal appears on a signal
i ne?

A. Yes. | believe it's -- yes, that's the
case.

Q | want to introduce a new exhibit, 1079.

(Exhi bit 1079 was marked.)
BY MR CHANDLER:

Q Wi ch shows an annot at ed versi on of
Figure 7 of the Hraishi reference nmarked as
Exhi bit 1005. And |et ne know when you have
Exhibit 1079 in front of you.

A. Ckay.
Q Figure 7 of the Hraishi reference nmarked
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as Exhibit 1005 has a fly-by arrangenent in the

hori zontal direction for both the nenory chips

hi ghlighted in green in Exhibit 1079, as well as the
data register buffers highlighted in blue in

Exhi bit 1079; is that fair?

A Yes, that's ny understandi ng of what
they're attenpting to illustrate here.
Q And the fly-by arrangenent in Hiraishi as

Illustrated in Exhibit 1079 is generally simlar to
the fly-by arrangenent in the '608 patent, as
illustrated in Exhibit 1078 that we just | ooked at;
is that fair?
MR. LI NDSAY: (bjection. Form
THE WTNESS: | think that it's generally
simlar, yes.
BY MR CHANDLER:
Q And Exhibit 1079 on page 1 illustrates
t he concept of a slower clock speed where the signal
reaches the end of the Iine within a single clock
period. Wereas, page 2 of Exhibit 1079 illustrates
t he concept of the faster clock speed where a second
clock signal is sent out on the line before the first
cl ock signal has reached the furthest nenory chip in

the furthest data register buffer; is that fair?

A. | think that's fair. However, | don't
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recal |l Hiraishi discussing this sort of situation.
Maybe they did. And if so, you can point me to it
and |1'd review it.

But I don't recall themspecifically
tal ki ng about operating at hi gh enough speeds where
wi re pipelining would occur on the fly-by |ines.

Q But Hiraishi certainly does tal k about
this fly-by arrangenent for the nenory chips and the
data registry buffer, and a person of ordinary skil
in the art woul d understand that concept, correct?

A. Yes. M recollection is that | think
they were focused on DDR3 where a | ot of these issues
were not fundanentally present as a problem but they
were antici pated as becom ng a probl em eventually.

Q And as shown conceptual ly on
Exhi bit 1079, one full clock cycle can be referred to
as 360 degrees, correct?

A. That appears to be what they're
indicating. | wouldn't nornmally refer to it as
360 degrees, but | understand that representation.

Q And a quarter of a clock cycle can be
referred to as 90 degrees, correct?

A. Sure. | don't think that's unreasonabl e.

Q And half a clock cycle would be

180 degrees under that understanding, correct?
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A. Yes, | agree with that.
Q And t hen anot her nonenclature that is

sonetinmes used is the letter T, a capital T, to refer
to clock periods or portions of a clock period. So,
for exanple, TO can refer to a starting tinme, TO0.5
can refer to 180 degrees or half a clock cycle, T1
can refer to a full clock cycle, T2 can refer to two
full clock cycles, and so on; is that fair?

A. | have seen indications like that, with
t he general exception of fractions. Usually it's TO,
T1l, T2, referring to the start of a clock cycle.

Q And after 360 degrees a clock repeats
itself, nmeaning, that a clock at 450 degrees wil |
essentially look the sanme as a clock at 90 degrees,
as conceptually illustrated on the bottomright of
page 2 of Exhibit 1079; is that fair?

A | think that's generally fair fromthe
poi nt of view of the data register buffer and the
menory chi ps shown above that imge of the cl ock.
The clock -- the 90-degree clock and the 450-degree
cl ock woul d | ook the sane.

Q |'"d like to introduce a new exhibit,
1085, which is a presentation dated 2008 about read
and wite leveling for DDR3 nmenory nodules. And |et

me know when you have Exhibit 1085 in front of you.
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(Exhi bit 1085 was marked.)

THE WTNESS: | have it in front of ne
Now.
BY MR CHANDLER:
Q As shown - -

MR. LI NDSAY: (bj ection.
(1 ndeci pherabl e.)
(The Court Reporter requested
clarification.)
MR. LI NDSAY: Registering an objection to
the introduction of the exhibit.
BY MR CHANDLER:

Q As shown on page 3 of Exhibit 1085, and
| think consistent with what you said just a nonent
ago, with the introduction of DDR3 nenory nodul es,
JEDEC i ntroduced the fly-by arrangenent, which was
not commonly used in the previous DDR2?

A. |"msorry, which page are you at?

Q Page 3 of Exhibit 1085.

MR. LI NDSAY: (bjection. Qutside the
scope of direct.
BY MR CHANDLER:

Q So as the industry noved from DDR2 to

DDR3 nenory nodul es, one of the changes was the

I ntroduction, or at |east the common use of the
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fly-by arrangenent for DDR3 nenory nodul es, which was
not commonly used with the DDR2 nenory nodul es; is
that fair?
MR. LI NDSAY: (bjection. Qutside the
scope as it relates to the exhibit.
THE W TNESS: Yeah. | don't recal
reviewing this exhibit before, but maybe |I did
and it sinply eludes nme. This is witten very
oddly. It's got aline referring to
termnation. And it says, for DDR2, address
none. For DDR3, it says, address fly-by.
Fly-by is not term nation.
| don't know what this docunent is trying
toindicate. It seens to be using the terns in
an inconsistent manner or a manner that |'m not
famliar wth.
BY MR CHANDLER:
Q On page 4 of Exhibit 1085 there's
il lustration of the general routing of address
control and clock signals for DDR2 nenory nodul es
which | ooks |ike a tree. \Wereas, on page 5 of
Exhi bit 1085, there's illustrated the routing for a
DDR3 nenory nodul e which is consistent with what you
have described as a fly-by arrangenent; is that fair?
MR. LI NDSAY: (bjection. Qutside the
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scope of direct.

THE WTNESS: | don't recall the -- a
tree routing structure being used in DDR2.
Figure -- page 4 does refer to address control
and cl ocks for DDR2 being tree routed, but
| don't have any particular recollection of
t hat .

And then DDR -- slide 5 does show that --
huh, that's interesting. No, it's not show ng
fly-by in the manner that we just stal ked about.

BY MR CHANDLER:
Q VWll, this is for an unbuffered DIMV so
there's no register in the mddle.

So the signals just go fromleft to right

across the entire nodul e, correct?

A Not really, no.

Q Well, they cone up the mddle, go to the
|l eft, and then they fly-by fromleft to right,
correct?

A That's not --

MR. LI NDSAY: (bjection. Qutside the
scope.

THE WTNESS: That's not what this says.
BY MR. CHANDLER:

Q kay. Well, explain to ne how it worked
2 ESQUIRE OZLLDErD EETD)

Samsung Ex. 1074, p. 74
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



© 00 N o o~ W DN P

N D N N NN BB P P P PP PR
g A W N P O © 0 N O 0o A W N P O

DR. WILLIAM MANGIONE-SMITH June 04, 2024
Samsung Electronics Co., Ltd. vs Netlist, Inc. 75

wi th DDR3 nenory nodul es.
A. | haven't reviewed DDR3 nenory nodul es
for this particular aspect nuch recently. This
i ndi cates that the address control and clocks are
dai sy-chained. That's a termof art that | nentioned
previ ously when tal king about fly-by, m ght be --
m ght appear to be suggested to sonebody that was
unfamliar with it, but was not the case in fly-by.
So dai sy-chaining indicates that this is
not a fly-by design.
Q Page 3 of Exhibit 1085 indicates DDR3 is
a fly-by design, and that's consistent with your
testinony, correct?
MR. LI NDSAY: (bjection. Qutside the
scope of direct as it relates to the exhibit.
THE WTNESS: Page 3 indicates that the
term nation or address |line says "fly-by" which,
as | said, makes no sense to ne. That's not a
thing. Fly-by is not a matter of term nation.
A fly-by -- a systemwhere fly-by effects
need to be accounted for can have nmultiple
term nati on nodes. These are orthogonal issues.
(The Court Reporter requested
clarification.)
THE WTNESS: Othogonal .
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BY MR CHANDLER:

Q Page 7 of Exhibit 1085 illustrates on the
| eft the fly-by topology for DDR3 nenory nodul e
conceptual ly, correct?

MR. LI NDSAY: (bjection. Qutside the
scope of direct.

THE WTNESS: | don't know. | don't
recall looking at this. As | just said, based
on what we saw just in the previous slides,
| would not call that -- that's not a fly-by
technology. And this seens to be -- | think
this figure is consistent with that.

| think that they've mslabeled it. But,
you know, | haven't reviewed this any tine
recently.

BY MR CHANDLER:
Q To be clear, you said "fly-by
technol ogy,"” but | said and the slide says "fly-by
t opol ogy, " correct?
A. | take your representation that | said
t echnol ogy, yes.
Q In a fly-by topology, in the situation of
a read operation, the read data will conme out to the

menory controller and arrive at nenory controller at

different tines as conceptually illustrated on the
@ ESQUIRE 800.211.DEPO (3376)
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| eft side of page 7 of Exhibit 1085, correct?
MR. LI NDSAY: (bjection. Qutside the
scope as it relates to the exhibit.
THE WTNESS: No, | wouldn't say that.
BY MR CHANDLER:

N D N N NN BB P P P PP PR
g A W N P O © 0 N O 0o A W N P O

Q So this is inportant. So how would you
say it?

A. | don't want to say it. | nean, | --
| don't know exactly what you're -- what you're
getting at.

Q |"mgetting at the fly-by topology for
DDR3 nenory devices as illustrated, for exanple, in
Figure 2C, as illustrated, for exanple, on Figure 7
of Hraishi, and | believe it's illustrated, or at
| east it's conceptually illustrated, on page 7 of
Exhi bit 1085.

But, you know, why don't you tell ne how

It works.
MR. LI NDSAY: (bjection. Form
THE WTNESS: So as | said. Looking at
this figure, it's showng -- to ne, it's show ng

a dai sy-chain design, not a fly-by design. The
signals don't fly by all of the chips. It's

dai sy-chained. So --
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BY MR CHANDLER:

Q It says -- | nean, it says "fly-by
topol ogy," right? It doesn't show an input to the
first nmenory device and an output to the second
menory device. It shows --

(The Court Reporter requested

clarification.)
BY MR CHANDLER:

Q It doesn't show an input to the first
menory devi ce and an output fromthe first nenory
device. It just shows the sane signal |ine has a
connection to each nenory device, which | believe is
what you described previously as a fly-by
arrangemnent .

A. | believe that's consistent with ny
explanation of a fly-by arrangenent. And I'Il agree
that this figure is | abeled "Fly-by topol ogy."

But if you'll notice, the yellow lines go
fromthe top, for exanple, cone down into sort of the
first menory device at the top, and then there's a
dot. That's used to indicate in circuit diagrans
that there's a wire with nultiple connections.

So it cones into the first chip, and the
first chip nmakes use of that information, and then it

goes out of the first chip into the second chip.
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That's not a fly-by technol ogy or
t opol ogy, regardl ess of what the | abeling on the

figure says.

Q Right. So let's stick with fly-by
t opol ogy as you understand it --

A Ckay.

Q -- for DDR3 nenory devi ces.

Does the fly-by topology for DDR3 nenory
devices result in read data being output at different
times and then received at a different tinmes by the
menory controller as conceptually illustrated by the
orange arrows on the left side of page 7 of
Exhi bit 10857?

MR. LI NDSAY: (bjection. Beyond the

scope of direct. And form

THE WTNESS: It mght. It depends on

exactly what the specific systemdesign utilizes
in response to the fly-by effect. It doesn't
have to be the case that the signals cone out at
different tinmes. That could be adjusted for
I nside the DRAMs, for exanple.
BY MR CHANDLER:
Q And so what is read leveling for DDR3
menory nodul es, or nore accurately, for DDR3 nenory

controll ers?

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com

Samsung Ex. 1074, p. 79
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



© 00 N o o~ W DN P

N D N N NN BB P P P PP PR
g A W N P O © 0 N O 0o A W N P O

DR. WILLIAM MANGIONE-SMITH June 04, 2024
Samsung Electronics Co., Ltd. vs Netlist, Inc. 80

A. So read leveling is a technique that's
used to address the fact that in sone nenory nodul es,
and |'msaying that because, like | said, | haven't
reviewed the DDR3 technology closely in quite a
while, but if there is a fly-by effect in the
I ndi vidual -- well, on the nmenory nodule, and is --
so, conceptually, it's -- read leveling is a
t echni que for responding or counteracting the fly-by
effect by adding sone timng variation.

That can be done in a nunmber of places.
As | suggested, it could be done in the DRAMs. It
could be done in the nenory controller. |If there's a
buffer, a data buffer between the DRAMs and the
menory controller, it can be done in the data buffer.

Q And what was the common approach for DDR3
menory nodul es for how read | eveling or where read

| evel i ng was perforned?

A. Vel |, the conmmon approach | know for DDR4
and DDR5 is to do it in the data buffers. | do not
recall if read leveling for DDR3 is done, or if it's

done in the DRAM chips, or if it's done in the nenory

controller. | haven't |ooked at that issue in quite
sone tine.
Q And then page 9 of Exhibit 1085 refers to

wite leveling for DDR3 at the top, correct?
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A Yes, | see that.

MR. LI NDSAY: (bjection. Qutside the
scope as it relates to the exhibit.
BY MR CHANDLER:

Q And page 9 of Exhibit 1085 shows the
clock signal in a fly-by arrangenent across the
di fferent nenory devices on the DDR3 nenory nodul e,
correct?

MR LI NDSAY: (Objection. Qutside the
scope of direct.
THE WTNESS: | wouldn't say that.
BY MR CHANDLER:

Q So you see wite clock with the purple
| i nes?

A Yes.

Q I n DDR3 nenory nodul es, it was conmmon for
the clock signal to be in a -- what you described as

fly-by topol ogy, correct?

A | don't recall. M understanding is that
the yellow line carries -- the yellow |ine
illustrated on the right-hand el enent carries
conmand, address, and cl ock.

And as | said previously, there was a
reference to daisy-chaining. And this figure, again,

i ndicates to nme that those signals are daisy-chained,
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I n which case, the clock would not be in a fly-by
topol ogy. You wouldn't see the fly-by effects.

Q But your testinony is that the conmon
arrangenent for DDR3 nenory nodul es was the fly-by
t opol ogy for the address, control, and cl ock signals,
correct?

MR. LI NDSAY: (bjection. Msstates prior
testi nony.
THE WTNESS: No, | wouldn't say that.
BY MR, CHANDLER:

Q Do you understand what wite |leveling for
DDR3 nenory nodul es is?

A | understand wite leveling. | don't
recall details of howit was done in DDR3. But | do
understand the concept of wite |eveling.

Q And what's the relationship between wite
| eveling and the fly-by delays for DDR3 nenory
nodul es?

A | don't know as | sit here because, as
| mentioned, this set of slides that | don't recall
view ng seens to be presenting inconsistent
i nformati on regardi ng whet her DDR3 used a dai sy-chain
topology or a fly-by topology. It seens to ne it's
saying it uses a daisy-chain topology. And | haven't

reviewed wite leveling in DDR3 to any significant
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depth anytinme recently.

Q Well, | nean, | think all the references
refer to wite leveling. | nean, | think the
' 608 patent tal ks about wite leveling. | think
Hi rai shi tal ks about wite leveling. | believe
Tokuhiro tal ks about wite leveling. | think the

DDR3 standard tal ks about wite |eveling.
You don't recall any recollection of

wite |eveling for DDR3?

A | do have --

MR. LI NDSAY: (bjection. Form

THE WTNESS:. -- an understandi ng of
wite leveling in general. M recollection of

t he previous question was that you were tying it
to the concept of fly-by delays, and so | was
tal ki ng about that.
BY MR CHANDLER:
Q Yes.
So is there a connection between wite
| eveling for DDR3 nenory nodul es and fly-by del ays?
And, if so, can you explain it?
MR. LI NDSAY: (bjection. Form
THE WTNESS: No. This seens to indicate
to me, this particular figure and other figures

that we've discussed, that at |east Altera
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believes that fly-by is not used in DDR3.
Now - -
BY MR CHANDLER:
Q But you know (i ndeci pherable) --
(Parties speaking sinultaneously.)
(The Court Reporter requested
clarification.)
BY MR CHANDLER:

Q But you know that fly-by is used in DDR3,
correct?
A. As | just said, |I haven't reviewed DDR3

in any great depth anytine recently. Wite |eveling,
nmy recollection, is used in DDR3. And it's used, in
| arge part, to respond to or to correct for timng

del ays of signals as they propagate across the nenory

nodul e.
Q Can you explain that a little nore?
A. Sure. So | think that this figure shows

that there is a certain phase delay for a wite clock
t hat goes to the nenory nodule for DQS for group
zero, and then it cones out of that -- that chip and
goes to the next one. And it wll have a greater
phase delay. So that's shown as the DQS phase del ay
for group one.

So wite leveling is used to account for

June 04, 2024
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the delay in those signals as they propagate from one
chip to the next.

Q | f you | ook at Exhibit 1020, the DDR3
menory standard, on page 42, you know that the -- as
stated at the top of page 42, that DDR3 nenory nodul e
adopted fly-by topology for commands, address,
control signals, and clocks, correct?

A. | don't recall that. It's a 211-page
docunent that | haven't nenorized. And | haven't

| ooked cl osely at DDR3 devices in the context, for

exanpl e, of like accused products. It wouldn't
surprise nme. | just don't recall.

Q Do you have Exhi bit 1020, page 42, in
front of you?

A. | have it in front of ne. | didn't get
to page 42 because you -- | m ssed which page nunber

was said. So page -- PDF page or |abel ed page 42?
Q Bot h.
(The Court Reporter requested
clarification.)
BY MR CHANDLER:
Q Both, b-o0-t-h.
So you understand as stated at the top of
page 42 of Exhibit 1020, the JEDEC Standard for DDR3

menory devi ces --
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(The Court Reporter requested
clarification.)
BY MR CHANDLER:

Q You understand as stated at the top of
page 42 of Exhibit 1020, the JEDEC standard for DDR3
menory devi ces, that DDR3 nenory nodul es adopted
fly-by topology for the commands, addresses, control
signals, and cl ocks, correct?

A. No. It doesn't say that on the page.

Q At the top of page 42, Exhibit 1020,
under the heading 4.8, "Wite |leveling."

A. The top of page 42, starts with
3.4 registered definitions continued.

Q On ny PDF it's nunbered PDF page 42, but
it's also printed page 42, both in the upper left and
the bottomright. So that's what I'mreferring to.

And t hroughout this deposition, | wll
refer -- the page nunber is the one that's printed on

the bottomright with the exhibit nunber, just for

clarity.
A. Ckay.
Q So are you now at page 42 of

Exhi bit 1020, the JEDEC Standard for DDR3 nenory

June 04, 2024
86

devi ces?
A. Yes. That's PDF page 57. And | see it
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says under the heading 4.8 "Wite leveling" it says:
The DDR3 nenory nodul es adopted fly-by

t opol ogy for the conmands.

Q And al so for addresses, controls signals,
and cl ocks, right?

A Yes.

Q And in form ng your opinions in your
expert declaration marked as Exhibit 2013, did you
take that into consideration?

A. Yes. For every accused product that
| was considering whether it infringed a DDR3
specification, | took into account this --

Q Time out. | apologize for interrupting,
but | think | confused you.

| nmean, there are no accused products in
the IPR, right? This is not infringenent?

A. | know t hat, yeah.

Q So in formng your opinions in your

N DN N N NN N -
oa b~ W N BB O ©

expert declaration marked as 2013, did you take into
consi deration that DDR3 nenory nodul es adopted a
fly-by topol ogy for commands, addresses, control
signals, and clocks as stated on page 42 of

Exhi bit 10207?

A. Perhaps. W'd have to review ny
decl aration and see if | relied upon that. | was
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aware of this docunent, but that doesn't nean as
| sit here | recall relying upon this portion of it.

Q | nean, respectfully, you spent you say
16 hours preparing for today's deposition?

A. Around probably that, yeah.

MR. LI NDSAY: (bjection. Argunentative.
BY MR CHANDLER:

Q And you can't tell ne whether or not you
took into consideration that DDR3 nmenory nodul es
adopted a fly-by topology for commands, addresses,
control signals, and cl ocks?

MR. LI NDSAY: Sane obj ecti on.
THE WTNESS: | think that's accurate.

| don't recall as | sit here. 1'd be happy to

review ny declaration further.
BY MR CHANDLER:

Q Turni ng back to Exhibit 1085. Can you
pull that up again and | et nme know when you have it

in front of you?

A. Yes, | see that.
Q | want you to assunme for purposes of ny
questions that Exhibit 1085 does, in fact, illustrate

a fly-by topology consistent with the statenent in
t he DDR3 JEDEC standard marked as Exhi bit 1020 that
DDR3 nenory nodul es have a fly-by topol ogy for
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address, control, and cl ock signals, understood?
MR. LI NDSAY: (njection. Form Qutside
the scope of direct.
THE W TNESS: Under st ood.

BY MR CHANDLER:

Q And so using just the conceptua
illustration of nmenory nodul e on page 7 of
Exhi bit 1085, and with the assunption that it does
actually intend to illustrate the fly-by topol ogy
used in a DDR3 nenory nodule, are you with ne so far?

A Yes.

Q W -- you discussed earlier that read
| eveling can be used to account for the dispute in
the data signals that are output and received --
out put by a nenory nodul e and received by the nenory
controller; is that fair?

A. |"msorry, could you repeat the question?

Q For a DDR3 nenory nodul e, read |eveling
can be used to account for the skew of data signals
that are output by the nenory nodul e and recei ved by
the nmenory controller; is that fair?

A Yes, | think that that's fair.

Q And then wite leveling can be used to
account for the skew in the other direction, which is

when the nenory controller is sending data signals to
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the DDR3 nenory nodul e, which is going to have the
address, control, and clock signals calling the DDR3
menory nodule in a fly-by topol ogy, neaning, that
there wll be fly-by delays for those address
controlling clock signals; is that fair?
A Those address, control, and clock signals
w |l be skewed, and wite | eveling can be used to
all ow the systemto operate correctly in the context,
in the face of those skews.
MR. CHANDLER: Wy don't we take a short
break. Of the record.
THE VI DEOGRAPHER: O f the record at
11: 23 a.m Pacific tine.
(A recess was taken.)
THE VI DEOGRAPHER: On the record at
11: 41 a.m Pacific tine.
BY MR CHANDLER:
Q Dr. Mangione-Smth, during the break were
you able to locate the typo in your expert
decl aration marked as Exhibit 2013 that you referred
to at the beginning of the deposition?
A Yes, | was.
Q And what's the correction to the typo

t hat shoul d be made?

A. So in paragraph 24 of ny decl aration,
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| referred to Exhibit 2012, parentheses, Jacob, at
405. And it should actually be Exhibit 1021. But
t he page nunber is the sane.

Q Al right. | put Exhibit 1021, the Jacob
textbook, in the chat. Do you have that exhibit in
front of you?

A | do.

(Exhibit 1021 was identified.)
BY MR CHANDLER:

Q So Exhibit 1021 is a textbook by
Prof essor Jacob and others titled "Menory Systens
Cache, DRAM Disk," correct?

A Yes.

Q And you' ve seen Exhibit 1021 before,
correct? And you cited it a fewtines in your
decl aration marked as Exhibit 2013, correct?

A That's correct.

Q Do you believe a person of ordinary skill
in the art woul d have known about the textbook by
Prof essor Jacob marked as Exhibit 1021?

A Sure.

Q Do you consider Professor Bruce Jacob to

be an expert in the field?

A. He is both an expert and a friend.
Q And just out of curiosity, how do you
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know Pr of essor Bruce Jacob?

A. W work in the sane general professional
area, and |'mfairly certain -- he graduated from
Mchigan. | don't recall who his advisor was, but it

was either ny advisor or a good friend of m ne,

Q Pl ease turn to page 326 of the Jacob
t ext book marked as Exhibit 1021. And |let nme know
when you are there. And I'Il -- again, it's the page
nunber on the bottomright which matches the page
nunber in the upper left. In ny version of Acrobat,
| can just type in 326 and it goes to the right page,
but | suppose in other versions of PDF readers it my
not work. So to the extent it hel ps, the PDF page
may be 103.

A. ' mthere.

Q So on page 326 of Exhibit 1021 on ri ght
side, Professor Jacob begins a discussion of
synchronous DRAMs, al so known as SDRAMs, correct?

A. Yes, sSir.

Q And in the mddle of the paragraph on the
ri ght side of page 326 of Exhibit 1021,

Prof essor Jacob expl ains that a synchronous DRAM uses
an internal clock signal for timng its operations;

iIs that fair?

A. |"msorry. Were were you at? | believe
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that's accurate, but |'mnot tracking you.

Q Pretty nmuch hal fway down the paragraph on
the right side of page 326 under the headi ng of
"Synchronous DRAM" There's a reference to an
internal clock signal. | think you can probably
search for the word "internal."

A. Good idea. Ckay. Yes, | see that.

Q And the use of clock signals provides
several benefits to SDRAM as expl ai ned by
Pr of essor Jacob, including nmaking the nenory
operations nore predictable, having | ess skew, and
havi ng hi gher throughput; is that fair?

A. Yes, | think that's fair.

Q And then if you nove ahead a few pages to
page 333 of Exhibit 1021, in the upper |eft
Prof essor Jacob draws a distinction between single
data rate SDRAM and then on right there's a
di scussi on of double data rate SDRAM correct?

A Yes, | see that.

Q And single data rate is often abbreviated
SDR whil e double rate is often abbreviated DDR,
correct?

A. Likely. DDR I conpletely agree wth.
Single date rate is so old | don't recall anybody

calling it SDR, but that seenms not unreasonabl e.
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Q Vel l, for exanple, on page 327 of
Exhi bit 1021, Professor Jacob at the bottomrefers to
SDR SDRAM and he's tal king about single data rate
SDRAM in Figure 7.15 as opposed to, for exanple,
doubl e rate nenory devices; is that fair?

A Sure. |'mjust saying that, you know,
| don't recall seeing SDR used. But seeing it, it
makes sense in the context of discussing double data
rate as what cane previously. But it's far enough in
the past that | just don't recall ever seeing that
namng for it.

Q So goi ng back to page 326 of
Exhi bit 1021, Professor Jacob explains that a clock
signal can be used to control the internal |atches of
an SDRAM is that generally fair?

A Sur e.

Q And on page 327 of Exhibit 1021 in
Figure 7.15, in that figure, which is for a single
data rate SDRAM not a double data rate SDRAM the
clock signal is used to determ ne when there is valid
data to output on the DQ data line of the nenory
device; is that fair?

A. Well, that's true for both SDR and DDR
The clock is used to control the entire SDRAM - -

well, the clock is used to control the entire SDRAM
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chip. Al the operations wthin it are synchronized
to a clock.

Q But what we'll get to in a nonent is, DDR
I ntroduced the strobe signal, the DQS strobe signal,
which did not exist in the earlier single data rate
t echnol ogy, correct?

A. | don't -- | don't recall. The notion of
a data strobe is certainly -- was certainly known
prior to DRAM technol ogy. And the notion of, if
you' ve got a clock, you can control the SDR DDR on
bot h edges wi thout having a strobe. But, for

exanple, in DDR3 and DDR4, strobes are, in fact,

N N NN NN R B R R R R
g N W N B O © 0 N O O M W

present for controlling part of the operation.

Q And on page 326 of Exhibit 1021, towards
the bottomright, Professor Jacob expl ains that
anot her feature of SDRAMthat it has a progranmabl e
regi ster, which can be used, for exanple, to define
the burst length for a data transfer, correct?

A. Yes, | see that. Right.

Q And you nentioned just a second ago that
the strobe signal is used in DDR3, but it was al so
used in DDR2 in the first generation of DDR as well,
correct, the DQS strobe signal ?

A. Likely. | don't recall. | haven't

| ooked at DDR2 even as recently as | have | ooked at
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DDRS.

Q | want to talk a little bit about the
di fference between single data rate DRAMs and doubl e
data rate DRAMs sort of at a high |evel.

So do you have that in m nd?

A Yes.

Q So single data rate SDRAMs use a single
edged clock to synchronize all of the transm ssions,
I ncl uding control, address, and data, while DDR
menory devices transmt data at both the rising and
the falling edge of the clock, which is why they're
referred to as double data rate. Is that fair at a
hi gh | evel ?

A. At a high level, but | wouldn't say it
t hat way because -- excuse ne -- the clock hasn't
changed. The clock always has two edges. But it's
correct that with SDR only one of the clock edges is
bei ng used for reading or witing data. Wereas,
with DDR, both clock edges are being used.

Q And if you | ook at page 334 of
Exhi bit 1021, the textbook by Professor Jacob, he
illustrates what | think you were just trying to say,
which is that for SDR SDRAM as illustrated at the top
of Figure 7.20, there is just one piece of data per

cl ock cycle. Wereas, for DDR SDRAM as shown on the
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bottom of Figure 7.20 there's two pieces of data for
every clock period; is that fair?

A Yes.

Q And on -- turning back just a little bit
to page 333 of Exhibit 1021 at the bottomright,
Prof essor Jacob explains that in the single data rate
SDRAM nenory devi ces shown at the top of Figure 7.20
on the next page, which he refers as to 7.20A, the
transitions of the clock signal can be used directly
to drive data onto the bus, as well as to read data

off of the bus, correct?

A. Agai n, that sounds correct. |'mnot --
oh, | see. kay. Yeah, | see that.
Q And then consistent with that statenent

as shown on page 334 at the top with Figure 7.20, the
data transition for SDR DRAM nenory devi ces happens
at the time when the clock has a corresponding rising
edge; is that fair?

A. Yes, | think that's fair.

Q And it would be fair that the rising edge
can be used to drive the data, and the falling edge
of the clock can be used to read the data for the
single data rate SDRAM nenory devi ces?

A Yeah, | think that's -- that it could be

used in that way. Sure.
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Q And as shown at the top of Figure 7.20 on
page 334 of Exhibit 1021, the falling clock
transition fromhigh to | ow occurs in the mddle of
the data eye for single data rate SDRAM nenory
devices; is that fair?

A Yes, | think that's fair.

Q And that falling clock transition in the
m ddl e of the data eye can be used to latch the data
in away that's reliable because the data's being
sanpl ed away fromtransitions of the data signal; is
that fair? |In other words, you're aimng for the
m ddl e of the data eye, and that's why the falling
clock transition works in this situation?

A | think that that's accurate. The
falling edge can be used to latch the data. It's
shown here as being roughly in the mddle of the data
eye. That's certainly the intent.

Q And then, in contrast, in the double data
rat e SDRAM nenory devi ce scenario shown at the bottom
of Figure 7.20, which on the upper left of page 334
in the text is referred to as Figure 7.20(b), there
are fewer clock edges per data transm ssion that can
be used for synchronization, correct?

A. There are a fewer clock edges that can be

used directly for data synchroni zation. But a clock
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edge coul d be processed del ayed, for exanple, and
then used for latching the data.

Q But the standard approach for DDR SDRAM
menory devi ces, as explained by Professor Jacob on
page 334 on Exhibit 1021 on the left side in the
second paragraph, is that for DDR nenory devices,
sonme ot her mechani sm nust be introduced to get
accurate timng for both driving data and sanpli ng
data to conpensate for the fact that there are fewer

clock edges; is that fair?

A. Yes. | think that's consistent w th what
| just testified, but, yes, | agree.
Q And that sone ot her additional nechani sm

I s what we now call the DQS data strobe; is that
fair?

A That is the approach in the JEDEC
standard, but as | was saying, there are other
appr oaches.

Q And the phrase that Professor Jacob uses
in that passage is that a dual -edged signaling schene
needs an additional nechani sm beyond the cl ock, and
t hat additi onal nechanismfor DDR nenory devices is
the DQS strobe signal; is that fair?

A Yes. And | think that's accurate for the
JEDEC DDR devices for sinmply -- which is, | think,
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t he context that he's discussing here, sinply for DDR
devices in general. As | was saying, there are other
mechani sns that coul d have been used, but JEDEC did
not choose to select them

Q As Professor Jacob explains on the bottom
| eft of page 334 for Exhibit 1021, for wite
operations the nenory controller provides a center
al i gned DQS data strobe that the DDR SDRAM can use
directly to sanple the incomng data, correct?

A. Yes, that is what he says here.

Q And that's consistent with your
under st andi ng of how it works for JEDEC standard DDR
menory devices; is that fair?

A No. It's consistent for sone of the
JEDEC DDR nenory devices, but not all of them

Q And then for read operations, according
to the Professor Jacob in the sane passage on the
bottom |l eft of page 334 of Exhibit 1021, the DQS data
strobe is edge aligned with the data com ng out of
DDR SD nenory devi ce.

So that neans that when the nenory
controller receives that data, the nenory controller
has to adjustnent the DQS strobe from bei ng edge
aligned to being center aligned, correct?

MR. LI NDSAY: (hjection. Form
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THE WTNESS: So | think that's accurate
for sone of the JEDEC devices, but not all of

t hem
BY MR CHANDLER:

Q But, certainly, that was a known approach
for DDR nenory devices as taught by Professor Jacob
on page 334 of Exhibit 1021; is that fair?

A. It was known that that approach could be

used for sonme of the DDR nenory devices, Yyes.

Q Turn to page 342 of Exhibit 1021. Let ne
know when you're there. Just a few pages forward.

A. kay. |I'mthere.

Q On page 342 of Exhibit 1021, in the upper

| eft Professor Jacob discusses CAS | atency, correct?
A Yes.
MR. LI NDSAY: (bjection. CQutside the
scope of direct.
BY MR CHANDLER:
Q At a high | evel, how would you expl ain
what CAS | atency is?
MR. LI NDSAY: (bjection. Qutside the
scope of direct.
THE WTNESS:. Historically, CAS, CA-S,
stands for colum address strobe. And CAS

| atency has referred to the tinme between when
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wer e

ski |

initi

BY MR CHANDLER:

woul d begin and when would it end, in the exanple you

BY MR CHANDLER:

Exhi bit 1021, Professor Jacob states that, under the
JEDEC approach, CAS |atency is progranmmed at system

the read operation, for exanple, begins and when
the CAS signal is asserted.

These days, the term"CAS" there's a
simlar phenonenon, but it's not really a colum
address strobe, but there is a simlar signal,

and the term"CAS" is still used.

Q So when did you say that CAS | atency

gi vi ng?

MR. LI NDSAY: (bjection. Qutside the
scope of direct.

THE WTNESS: M recollection was that
the CAS | atency is between the start of the
operation, the read or wite, and when the CAS

signal is asserted.

Q And do you agree a person of ordinary
in the art would have known about CAS | atency?
A Yes, | believe that's true.

Q And then in the upper left of page 342 of

alization in the -- is that correct?

A. Yes, that's correct.
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Q And is that consistent wth the
under standi ng of a person of ordinary skill in the
art?
A | would think it's not necessarily

I nconsi stent, although this is getting beyond the
structure and the specifications for DDR nenory
devices, as well as DDMVs. It's a system| evel

| ssue.

So a person working with BICS, B-1-0S,
software or conputer systeminitialization would be
much nore likely to run into that aspect of it than a
menory designer or person building a nenory nodul e.

Q Pr of essor Jacob goes on to state that
after CAS latency is programed at system
initialization, it's never set again while the
machine is --

(The Court Reporter requested

clarification.)
BY MR CHANDLER:

Q Prof essor Jacob goes on to state in the
upper left of page 342 of Exhibit 1021 that after CAS
| atency is progranmed at systeminitialization, it is
never set again while the machine is running,
correct?

MR. LI NDSAY: (bjection. Qutside the
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scope of direct.
THE WTNESS:. Yes, | see that passage.
BY MR CHANDLER:
Q And is that generally consistent with

your understandi ng of how CAS |atency is commonly

used?
MR. LI NDSAY: (bjection. Qutside the
scope.
THE WTNESS: | think it's consistent
with howit's commonly used. | don't know of

any factor that would nake it such that CAS

| at ency coul d never be set again. But at the

sane tinme, | don't know of any reason why it

woul d change or woul d be changed.
BY MR CHANDLER

Q Coul d you pull up Exhibit 1020, the
JEDEC standard for DDRe nenory devices, and go to
what's | abel ed page 18. And let me know when you're
t here.

A. kay. |I'mthere.

Q According to the JEDEC standard for DDR3
menory devices as shown in the |ast paragraph of page
18 of Exhibit 1020:

Prior to normal operation, the DDR3 SDRAM

nmust be powered up and initialized in a
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predefi ned manner.
Correct?
MR. LI NDSAY: (bj ection.
THE WTNESS. Yes, | see that passage.
MR. LI NDSAY: CQutside the scope of
direct.
(The Court Reporter requested
clarification.)
MR. LI NDSAY: It was outside the scope of
direct.
BY MR CHANDLER:
Q And then on the next page, which is
page 19 of Exhibit 1020, the JEDEC standard for DDR3
menory devices states at the top that:
The foll ow ng sequence is required for
power up and initialization.
And then there are a nunber of steps,
i ncluding steps 6, 7, 8, and 9 which require issuing
MRS commands to | oad application settings into the
regi sters | abeled MRO, MRL, MR2, and MR3; is that
fair.
A Yes, it is --
MR. LI NDSAY: (bjection. Qutside the
scope of direct. Let ne get ny objection in

t here.
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THE WTNESS:. Sorry about that. 1've
been doing pretty well so far, but |'ve stonped
on you the last two questions.

Yes, | see that discussion of different
MRS conmands that need to be set to programthe
device during initialization.

BY MR CHANDLER:

Q And on page 33 of Exhibit 1020, the JEDEC
standard for DDR3 nenory devices, there's a command
truth table, and the first row shows that MRS stands
for node register set conmand, correct?

MR. LI NDSAY: (bjection. Qutside the
scope of direct.

THE WTNESS: Yes, | see that.

BY MR CHANDLER:

Q And the node register set command i s when
the signals CS, RAS, CAS, and WE are low, correct?

MR. LI NDSAY: (bjection. Qutside the
scope of direct.

THE W TNESS: Those signals need to be
| ow, according to this table. Not sure if there
aren't any other signals that need to be in sone
particul ar configuration, but | don't spot any

as | sit here.
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BY MR CHANDLER:
Q And when an MRS node register set conmand
I s asserted, the address lines are used to convey an
operation code; is that fair?
MR. LI NDSAY: (bjection. Qutside the
scope of direct.
THE WTNESS:. Yes, | see that. That's
correct.
BY MR CHANDLER:
Q And then if we turn back to page 23 of
Exhi bit 1020, the JEDEC standard for the DDR3 nenory
devi ces di scusses node register MRO, which is one of
the registers that nust be programred by the MRS node
regi ster set conmand during initialization, correct?
MR. LI NDSAY: (bjection. Qutside the
scope of direct.
THE WTNESS:. Yes, that's correct.
BY MR CHANDLER:
Q And as shown by the table in the bottom
| eft of page 23 of Exhibit 1020, node register MR is
sel ected by the address |ines BAL1 and BAO bei ng set
to zero, which can also be referred to as being | ow,
correct?
MR. LI NDSAY: (bjection. Qutside the

scope of direct.
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THE WTNESS: Yes, that's correct. The
two bank address signals when set lowwll| be
used, assum ng everything else is set correctly,
to address node regi ster zero.
BY MR CHANDLER:

Q And as shown on the bottomright of page
23 of Exhibit 1020, the node register MRO is used to
programthe CAS | atency value in the DDR3 nenory
devi ces, correct?
MR. LI NDSAY: (bjection. Qutside the
scope of direct.
THE W TNESS:. Yes. Addresses A2 through
A6 are used according to the detail specified in
this chart, this table, to programthe CAS
| at ency.
BY MR CHANDLER:

Q And according to the JEDEC standard for
DDR3 nenory devices, the perm ssible CAS | atency
val ues are five clock cycles, six clock cycles, seven
cl ock cycles, eight clock cycles, nine clock cycles,
or ten clock cycles, or optionally, 11 clock cycles
for 1600 DDR3 nenory devices; is that correct?

MR. LI NDSAY: (bjection. Qutside the
scope of direct.

THE WTNESS:. Yes, that is what it
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indicates in that table.
BY MR CHANDLER:
Q And then on the next page, which is
page 24 of Exhibit 1020, the JEDEC standard for DDR3
menory devices explains in the second sentence of the
bot t om par agraph about CAS | atency that DDR3 SDRAM
does not support any half clock | atencies, correct?
MR. LI NDSAY: (bjection. CQutside the
scope of direct.
THE WTNESS: Yes, | see where it
I ndi cates that.
BY MR CHANDLER
Q So with DDR3 nenory devices, your only
choices for CAS | atency are full cycles,
specifically, five, six, or seven clock cycles and so
on, as shown on the previous page?
MR. LI NDSAY: (bjection. Qutside the
scope of direct.
THE WTNESS: | don't think that's -- |I'm
not sure. | don't think that's accurate.
Excuse ne. That may be accurate with regard to
just the CAS | atency, but the overall read
| atency has, for exanple, this other term

there's an AL termand there's | believe a

PL term | don't think those are constrained to
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be full clocks, but |I'mnot sure.
BY MR CHANDLER:

Q Wiy don't you take is a | ook at page 27
of Exhibit 1020 towards the bottom which di scusses
additive | atency.

A Ckay.

Q And as shown on page 27 of Exhibit 1020,
additive latency can be set to zero, correct?

MR LI NDSAY: (Objection. Qutside the
scope of direct.

THE WTNESS:. Yes, that's correct.

BY MR, CHANDLER:

Q And the JEDEC standard for DDR3 nenory
devi ces does not list any half clock cycle | atencies
for additive | atency, correct?

MR. LI NDSAY: (bjection. CQutside the
scope of direct.

THE WTNESS: Table 4 indicates that it's
got values of zero, CL mnus one, CL m nus two,
and reserved.

BY MR CHANDLER:

Q Am | correct there's no listing of any
hal f clock cycle |atencies or fractional clock cycle
| atencies for additive latency? |In other words,

there are only integer values permtted by Table 4
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for additive |latency?
MR. LI NDSAY: (bjection. Qutside the
scope of direct.
THE WTNESS: That's correct.
BY MR CHANDLER:
Q And so turning back to page 24 of
Exhi bit 1020 at the bottom where it discusses CAS
| atency, there's also a sinple fornula that's given

for read | atency, abbreviated RL, which is that:

N D N N NN BB P P P PP PR
g A W N P O © 0 N O 0o A W N P O

Read latency is defined as additive
| at ency, abbreviated AL, plus CAS | atency,
abbrevi ated CL.

Correct?
A. Yes, | see that.
Q And as we discussed just a nonent ago,

additive | atency can be zero, in which case, the read
| atency will just be equal to the val ue programed
for the CAS | atency, correct?

A That is correct with the caveat that
there is another term as | nentioned, called PL,
that's at |east present in DDR4. | don't recall if
it was present in DDR3. But they don't refer to PL

in any place that | see here in this passage.

Q And if you turn -- well, just to follow
up on that.
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When additive latency is zero, that neans
that the perm ssible read | atency values for the DDR3
menory device would be five, six, seven, eight, nine,
or ten clock cycles, or optionally 11 clock cycles
for the 1600 negahertz part; is that fair?

MR. LI NDSAY: (bjection. CQutside the

scope of direct.

THE WTNESS: That's ny under st andi ng

according to this specification, yes.
BY MR, CHANDLER:

Q And you nentioned DDR4.

Was DDR4 prior art as of July of 2012?

A. " msorry, could you repeat that?

Q You nentioned DDR4 a nonent ago, and ny
question is whether DDR4 was prior part as of July of
2012.

A. | don't renenber the DDR4 publication
date. The only reason | brought it up is that there
Is the ability to do a parity check on the conmand
signals comng in in the SDRAM devi ce, and that adds
parity | atency.

| don't recall if that was introduced in
DDR4 or if it existed in earlier designs. But

| don't see it referred to here.

Q And then | don't think you nenti oned DDR4
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I n your declaration. |f you do a quick search for

DDR4, | don't think it cones up; is that fair?

A Let me check. That is correct.

Q So turn back to page 27 of Exhibit 1020.
Let me know when you're there.

A Ckay.

Q On page 27 of Exhibit 1020 under the

headi ng "Additive |latency"” there is reference in the
second to last line to another paranmeter, which is
CAS wite latency, abbreviated CAL, correct?

A Yes.

Q And then if you go forward to page 30 of
Exhi bit 1020, in the second paragraph there's a

di scussion of CAS wite |atency, abbreviated CW.,

correct?

A Yes, there is a discussion of CAL here on
page 30.

Q And wite | atency, abbreviated W, is

defined as additive | atency, abbreviated AL, plus CAS
wite | atency, abbreviated CW., correct?

A. Yes, sir, that's correct.

Q And as we di scussed a nonent ago,
additive |atency can be zero, in which case, the
wite |atency would sinply be equal to the CAS wite

| at ency progranmed at initialization; is that fair?
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A Yes. According to this passage, that is
accur at e.
Q And if we go back to page 29 of

Exhi bit 1020, in the bottomright there's a table
that shows that the permssible CAS wite |atency
val ues that can be programmed during initialization
are five clock cycles, six clock cycles, seven clock
cycles, and eight clock cycles; is that correct?

A Yes, | see that.

Q And on page 30 of Exhibit 120, back in
t he second paragraph about CAS wite latency, in the
third line it again states that:

DDR3 SDRAM does not support any half cl ock

| at enci es.
Correct?
A Yes, that's correct.
Q |f you go forward to page 56 of
Exhi bit 1020. Let me know when you're there.
A Ckay.
Q Page 56 of Exhibit 1020 in Figure 25

towards the top of the page, shows an exanple of the
timng of a read operation for a DDR3 nenory device
after initialization has been conpl eted and the CAS
| atency and additive | atency and ot her val ues have

been programmed, correct?
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A. | think that that's accurate.
Q And in this exanple of Figure 25,

additive latency was programed to be zero and CAS
| at ency was programmed to be five, resulting in a
read | atency of five clock cycles. |Is that correct
In this exanple?

" m | ooking, for exanple, at note 1,
where it gives the values, and then it also shows the
values in the sort of bottomleft of the timng
di agram

A. Thank you. Yes, | see that now. And,
yes, additive latency is programmed at zero and CAS
| atency is progranmed with a val ue of five.

Q And so the net result is that the read
| atency is equal to five clock cycles in this
exanpl e, correct?

A. Yes, that would be correct.

Q And so what this timng diagramFigure 25
on page 58 -- page 56 of Exhibit 1020 is illustrating
is that after the initialization has been conpl eted
and the DDR3 nmenory device perforns a normal read
operation, in this exanple, there is a delay of five
clock cycles fromthe tinme a DDR3 nenory device
receives the read command until the time that the

DDR3 nenory device outputs the first piece of data on
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the DQ data line; is that fair?

A. Yes. There's a delay of five clock
cycles fromwhen it starts until -- when it starts
doing the read operation until the first piece of
data for the data burst is available.

This does also seemto indicate, just
getting back to sonething we tal ked about quite a
whil e ago, that there's only one command, as well as
one address, on the wires at any point in tine,.

Q And as shown in this timng diagram on
the command, there's a read command, but then right
after it, there's an NOP or a no op command that's
I ssued at the next clock cycle, correct?

A. Yes, although it doesn't -- note 3 says
It doesn't have to be a no op. That's just an
exanpl e of what conmmand could be issued in that slot.

Q So for clarity, this Figure 25 does
actual ly show the possibility of one conmmand bei ng
sent, and then a second conmand being sent all on the
sane |ine at the next cycle, and then a third conmand
bei ng sent on the sane line in the next clock cycle
after that, correct?

A. Yes, at the next clock cycle. | would
agree wth that.

Q And as shown by this timng diagramin
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Figure 25 on page 56 of Exhibit 1020, the read data
that's output by the DDR3 nenory device on the DQ
data line is edge aligned with the DQS data strobe
signal, correct, as opposed to center aligned? It's
not center aligned, it's intended to be edge aligned
because it's a read operation?

A. That's right. It appears to be edge
aligned, and it is intended to be edge aligned.

Q Go forward to page 71 and let me know
when you're there.

A. kay. |I'mthere.

Q Page 71 of Exhibit 1020 in Figure 71
towards the top of the page shows an exanple of the
timng of a wite operation for a DDR3 nenory device
after initialization has been conpleted and the wite
| at ency has been programed by setting, in this
exanpl e, additive latency to zero and CAS wite
| atency to five clock cycles, correct?

A Yes, | see that.

Q So in this exanple, there's a delay of
five clock cycles fromthe tine the DDR3 nenory
device receives the wite command until the DDR3
menory device receives the first piece of data on the
DQ data |line, and in this exanple, that first piece

of DQdata is center aligned with the DQS data strobe
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signal, correct?
A. Yes. This shows the wite | atency of

si gnal

a

five clocks with the additive |atency being

programed to zero, and then the data on the DQ

Is aligned with, as best they can, the center of the

eye for that data.

MR. CHANDLER: I'll just note for the
court reporter, | think you understand, but it's
Wr-i-t-e. | know that the conputer is doing a

rough translation, but it's not r-i-g-h-t in

this colloquy, it's wr-i-t-e.

catch it, but | do know that.

because sonetines we are tal king about things
going off to the right, r-i-g-h-t, but in other
situations like this one, we're tal king about

wite as opposed to read.

go off the record and negotiate how nuch tine

everyone woul d |ike.

| i nes being available such that the DQS |ine

THE COURT REPORTER: |'ve been trying to

MR. CHANDLER: Well, it's confusing

THE COURT REPORTER: Thank you.
MR. CHANDLER: All right. | think nowis

good tine to break for lunch, so why don't we

THE VI DEOCGRAPHER: O f the record at
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12:31 p.m Pacific tine.
(A recess was taken.)
THE VI DEOGRAPHER: On the record at
1:16 p.m Pacific tine.
BY MR, CHANDLER:

Q Pl ease turn to page 26 of Exhibit 1020,
and | et nme know when you're there.

A. Ckay.

Q On page 26 of Exhibit 1020, the JEDEC

standard for DDR3 nenory devi ces di scusses node
regi ster (audio disruption)?
(The Court Reporter requested
clarification.)
MR. CHANDLER: There was an echo.
BY MR CHANDLER:
Q Did you hear ne, Dr. Mangi one-Smth?
A It sounded |i ke sonebody in the
background. Mre than an echo to ne. But
| definitely heard sonething, yeah
Q On page 26 of Exhibit 1020, the JEDEC
standard for DDR3 nmenory devices di scusses node
regi ster MRL, which is another one of the registers
t hat nmust be programred by the MRS node register set
command during initialization, correct?
MR. LI NDSAY: bjection. Qutside the
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scope of direct.
THE WTNESS: That's ny recollection
| think all the nbde registers conme up in an
undefined status. And so, yeah. And based on
what we saw previously, | think they do all need
to be configured during initialization before
actively using the nenory to do reads and
wites, for exanple.
BY MR CHANDLER:
Q On the left side of page 26 of
Exhi bit 1020, the JEDEC standard for DDR3 nenory
devices permtted wite |eveling during
initialization by setting address bit A7 to 1 in the

node register MRL, correct?

A. |"msorry, | mssed the page nunber.
Q Sane page, page 26.
A. Ch, sane page. |I'msorry, | thought you

swi tched t he page.

MR. LI NDSAY: (bjection. Qutside the
scope of direct.

THE COURT REPORTER: Excuse ne, |'m
having a problem Can we go off the record for
a second?

THE VI DEOGRAPHER: O f the record at
1:19 p.m Pacific tine.
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(An off-the-record discussion was hel d.)
THE VI DEOGRAPHER: On the record at
1:19 p.m Pacific tine.
THE WTNESS: Can you repeat the
guestion, please? Thank you.
BY MR CHANDLER:
Q Sur e.
As shown on the left side of page 26 of
Exhi bit 1020, the JEDEC standard for DDR3 nenory
devices permtted wite leveling during
initialization by setting address bit A7 to 1 in the
node regi ster MRL, correct?
MR. LI NDSAY: bjection. Qutside the
scope of direct.
THE WTNESS: Yes, that seens to be
what's indicated in this decoding flow chart.
BY MR CHANDLER:
Q And page 42, of Exhibit 1020 provides a
di scussion starting on that page about how wite
| eveling can be perfornmed wth DDR3 nenory devices
during initialization, correct?
MR. LI NDSAY: (bjection. Qutside the
scope of direct.
THE WTNESS: Yes, it discusses how DDR3

SDRAMs support a wite leveling feature to
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conpensate for the skew.
BY MR CHANDLER:

Q And the skew you're referring to is
caused by the fly-by topol ogy that DDR3 nenory
nodul es adopted for the commands, addresses, control
signals, and clocks as discussed at the top --

(The Court Reporter requested
clarification.)
BY MR CHANDLER:

Q And the skew that you're referring to is
caused by the fly-by topol ogy that was adopted by
DDR3 nenory nodul es for the commands, addresses,
control signals, and clocks as discussed at the top
of page 42 of Exhibit 1020, correct?

A Yes, that is reflected in text in the

first paragraph under wite |eveling.

Q On page 31 -- actually, strike that.
Do you still have page 42 in front of
you?
A. No, but I'Il flip back. Ckay.
Q You nmay have said this, but for clarity,

wite leveling, if enabled during initialization for
DDR3 nenory devi ces, can be used to adjust the strobe
to clock relationship in the fly-by topol ogy of DDR3

menory nodul es; is that fair?

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com
Samsung Ex. 1074, p. 122
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



© 00 N o o~ W DN P

N D N N NN BB P P P PP PR
g A W N P O © 0 N O 0o A W N P O

DR. WILLIAM MANGIONE-SMITH June 04, 2024
Samsung Electronics Co., Ltd. vs Netlist, Inc. 123

A. So the second paragraph does say:
The nmenory controller can use the wite
| eveling feature and feedback from DDR3 SDRAM t o
adjust the DQS to clock rel ationship.
Q And that could also be referred to as the
strobe to clock relationship; is that fair?
A Sure, yes.
Q Al right. On page 31 of Exhibit 1020,
t he JEDEC standard for DDR3 nenory devi ces di scusses
node register MR3, which is another one of the
regi sters that nust be programmed during
initialization by the MRS node register set command,
correct?
A. Yes. | see there a description of what
node register 3 configures.
Q And as shown by the table on the bottom
| eft of page 31, node register MR3 is selected by the
address lines BA1L and BAO being set to 1 or high,
correct?
MR. LI NDSAY: (bjection. Qutside the
scope of direct.
THE WTNESS: That seens to be what this
table is indicating.
BY MR CHANDLER:

Q On the bottom of page 31 of Exhibit 1020,
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t he JEDEC standard explains that DDR3 nenory devices
I ncl ude a nmultipurpose regi ster, abbreviated MR,
that could be used to read out a predefined system
timng calibration bit sequence, correct?

A. Yes, | see that.

MR. LI NDSAY: (bjection. CQutside the
scope of direct.

THE WTNESS: | see that.

BY MR CHANDLER:

Q And the standard goes on to explain in
t he next sentence that the MPR nul tipurpose register
can be enabled by issuing an MRS node register set
command to node register MR3 with the address bit A2
set to 1, consistent with what's shown in the table
above the text on page 31 of Exhibit 1020, correct?

MR. LI NDSAY: (bjection. CQutside the
scope of direct.

THE WTNESS: That's correct. That's
what it says. But | have no particul ar
recol l ection of studying this passage of the
st andar d.

BY MR CHANDLER
Q Starting on page 48 of Exhibit 1020, the
JEDEC standard for DDR3 nenory devices provides sone

nore details about the nultipurpose register; is that
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fair?
MR. LI NDSAY: (bjection. Qutside the
scope of direct.
THE WTNESS: Yes. There is a
section 4.10 which is |abeled "Multi Purpose
Regi ster."
BY MR CHANDLER:
Q And as stated at the top of page 48 of
Exhi bit 1020, if enabled, the MPR nulti purpose
register in the DDR3 nenory devices can be used to
read out a predefined systemtimng calibration bit
sequence, correct?
MR. LI NDSAY: (bjection. Qutside the
scope of direct.
THE WTNESS: It does say the
mul ti purpose register function is used to read
out a predefined systemtimng calibration bit
sequence. Maybe that neans when it's enabl ed or
not, I"'mnot sure. | don't recall review ng
this material previously.
BY MR CHANDLER:
Q Vell, the only point | was trying to make
Is, as we saw back on page 31, it's not required to
use the multipurpose register during initialization;

it's an option. Another option would be to not use
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it before proceeding to nornmal operation; is that
fair?
MR. LI NDSAY: (bjection. Qutside the
scope of direct.
THE WTNESS: Maybe. | don't recal
seeing that it was an option. W tal ked about
how sonme of the MPR val ues need to be set during
initialization. But | don't know a full |ist of
t hem
BY MR CHANDLER

Q | f you turn back to page 31 of
Exhibit 1020, if the address bit A2 is set to zero in
node register MR3, then there will be nornal
operation according to the standard, correct?
MR. LI NDSAY: (bjection. Qutside the
scope of direct.
THE WTNESS:. Yes, that's correct.
| just don't know if you needed to put in the
ot her node during initialization or not.
BY MR CHANDLER

Q On page 50 of Exhibit 1020, there the
headi ng 4. 10.4, the JEDEC standard for DDR3 nenory
devi ces again states that the MPR nultipurpose
regi ster can be used to do system|level read timng

cali bration based on predeterm ned and standardi zed
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patterns, correct?
MR. LI NDSAY: bjection. Qutside the
scope of direct.
THE WTNESS: Yes, | see that follow ng
the word "description."”
BY MR CHANDLER:

Q And then on the next page, which is
page 51 of Exhibit 1020, in the second bull et point,
t he JEDEC standard for DDR3 nenory devices expl ains
that the nmenory controller can repeat these
calibration reads until read data capture at the
menory controller is optimzed, correct?

MR. LI NDSAY: bjection. Qutside the
scope of direct.
THE WTNESS: Yes, it says that.

Al t hough, ny understanding is that nothing in

this sectionis a -- is required by the

st andar d.

BY MR CHANDLER:

Q And then as shown in the fourth bull et
poi nt on the sane page, which is page 51 of
Exhi bit 1020, after that read calibration is done,
the address bit A2 can be set to the bit val ue of

zero to get back to normal operation, neaning, that

all subsequent read and wite accesses wll be
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regul ar reads and wites fromor to the DRAM arr ay;
Is that fair?

MR. LI NDSAY: (bjection. Qutside the
scope of direct.

THE WTNESS: Not quite. | wouldn't say
that. | would say that the fourth bullet point
does i ndeed say:

MRS MR3, opcode A2 equals zero and Al to
zero equals valid data but values don't care.

And then below that, it says:

Al'l subsequent read and wite accesses

will be regular read and wites fromto the DRAM

array.
BY MR. CHANDLER:
Q And that bit value of A2 being set to

zero, that's what we discussed just a nonent ago on
page 31 of Exhibit 1020 that indicates nornal
operation, correct?
MR. LI NDSAY: (bjection. Qutside the
scope of direct.
THE WTNESS: That is ny recollection
yes.
BY MR CHANDLER:
Q Coul d you turn to page 59 of
Exhi bit 1020? Let ne know when you're there.
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A. kay. |I'mthere.
Q So page 59 of Exhibit 1020 is where the

JEDEC standard for DDR3 nenory devices provides sone
nore details about the timng for read operations; is
that fair?
MR. LI NDSAY: (bjection. CQutside the
scope of direct.
THE WTNESS: Yes. |It's -- the section
4.13.2.2 is titled "Read Timng; Data Strobe to
Data Rel ationship."
BY MR CHANDLER:

Q And in Figure 29 on this page, there's a
timng diagramthat includes a |line for the clock CK
the conmand, there's a line for the address, there's
a line for the DQS strobe signals, and then at the
bottomthere's a line for all the DQ data |ines
collectively; is that fair?

MR. LI NDSAY: (bjection. Qutside the
scope of direct.
THE WTNESS: It has basically those

| abels. ['mnot sure what DQ -- all DQ

collectively neans. And ny understanding is

that this figure is not showi ng required

behavi or according to JEDEC
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BY MR CHANDLER:

Q What do you nean by that? | nean, on the
one hand, | understand that Figure 29 is just an
exanpl e and that there are other exanples.

But what do you nean by Figure 29 doesn't
show requi red behavi or?

A. My recollection is that JEDEC says t hat
exanples in figures do not describe or illustrate
requi red behavior in any inplenentation.

Now, that being said, it's also ny
under st andi ng that they can go back and say, oh, by
the way, Figure 29 is exactly howit needs to
operate. But it doesn't appear that they've done
t hat here.

Q Well, just to be clear, to take an
exanpl e, we discussed earlier that during
initialization, read | atency can be set to five clock
cycles by setting additive latency to zero and CAS
| atency to five, correct? That's, | think, a
per m ssi bl e exanpl e?

A. Yes, | believe so.

Q And if that's done, which is what
Figure 29 is show ng an exanpl e of happeni ng, once
that's done, the JEDEC standard requires the read

| atency to be five clock cycles, and Figure 29
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Il lustrates what the read | atency of five clock
cycles is required to be.
Isn't that sort of a fair explanation of
Figure 29 and other figures like it in Exhibit 10207
MR. LI NDSAY: (hjection. Form
THE WTNESS: JEDEC has been pretty
clear, we can go back and | ook for the |anguage,
that figures and exanpl es do not show required
behavior. That's not to say that they don't
mat ch expected and/ or required behavior, but
t hey do not show required behavi or.
BY MR CHANDLER
Q And I'mnot saying that it's required
that you set the CAS |latency to five.
But isn't it fair that if the CAS | atency
Is set to five and the additive latency is set to
zero as this exanple in the notes of Figure 29, it is
required that there be a |latency of five clock cycles
between the | ead data and the first -- read command
and the first piece of read data that cones out?
That's not optional, | nean, right? That's required.
| nmean, if read latency set to five, it's
agai nst JEDEC for the nenory device to say, well,
| want to output it at seven or ten or sone other

nunmber of clock cycles; isn't that fair?
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MR. LI NDSAY: (bjection. Form
THE WTNESS: Yeah, | think that's fair.
| "' mjust saying, not as a consequence of what

appears in Figure 29.

BY MR CHANDLER:

Q Can you explain a little bit at a high
| evel the difference between what a DQS data strobe
signal is and a cl ock signal?

A A clock signal is a signal that has a
certain periodicity or frequency, and that is used to
provide a regular timng source that controls
synchronous digital circuitry.

And you asked for a DQS signal for

contrast, right?

Q ( Nodded head.)

A Ckay. A DQS signal has none of those
characteristics. | nean, it's not -- it has no
particular frequency. It is intended to be used for

gr abbi ng ahol d of sone data at a particular point in
tinme, but just very different.

Q Well, to be fair, under the JEDEC
standard, it's not entirely correct to say that DQS
has no particul ar frequency.

There's a rel ationship between the

frequency of the DQS strobe signal when it's being
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used and the frequency of the clock signal, correct?
MR. LI NDSAY: (bjection. Form
THE W TNESS: No.

BY MR CHANDLER:

Q Why not ?
A There isn't.
Q So you're trying to tell ne that

Fi gure 29 does not show any rel ationship between the
frequency of the DQS strobe signal and the frequency
of the clock signal?

A. Yeah. Figure 29 clearly indicates that
the DQS has a frequency of zero for nmuch of the
figure, and then it does -- its frequency changes,

and then it goes back to zero.

Q That's what | was getting at. So --
A And it -- go ahead.
Q So the DQS strobe signal, at certain

points it can stop, and then at other points in tine
It can start up again. And when the DQS strobe
signal starts up and starts running, the frequency o
the DQS strobe signal is intended, at |least, to nmatc
t he frequency of the clock signal; is that fair?

A. | wouldn't say that. | would say that
the -- there is a relationship between the edges of

the DQS signal and the clock. But when you're activ

f
h

e
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for eight tine periods, that's, in ny opinion, too
short to say it's got a certain particular frequency.
It is, to sonme extent, synchronized with the cl ock.

Q So, for exanple, in Figure 29 of
Exhi bit 1020, the DQS strobe signal is intended to be
synchroni zed with the clock signal between tine T5
and tinme T8, correct?

A. Yes. | nean, not exactly synchronized,
but there is a clear relationship between the two,
yeah.

Q And then | think, as you said before, the
clock -- | forget exactly the word you used, whether
you said it's periodic or it's free running, but the
clock signal is going to be going up and down,
essentially, indefinitely. Wereas, that's not the
case for the strobe signal. | think, as you said,
the strobe signal sonetinmes it's not transitioning at
all even though the clock is transitioning, correct?

MR. LI NDSAY: (bjection. Form

THE WTNESS: Yes, | think that's
accurate. The clock signal is understood to be
running all the tinme while the nenory nodule is
operatable. O course, they often support a | ow
power down state where the clock mght stop

But in operation, the clock should be running.

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com
Samsung Ex. 1074, p. 134
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



© 00 N o o~ W DN P

N D N N NN BB P P P PP PR
g A W N P O © 0 N O 0o A W N P O

DR. WILLIAM MANGIONE-SMITH June 04, 2024
Samsung Electronics Co., Ltd. vs Netlist, Inc. 135

And then the DQS signals are asserted
periodically. Every once -- wthout a
periodicity, every once in awhile. Wenever a
read or a wite transaction is being done, only
then they will be used.
BY MR CHANDLER:

Q So in Figure 29 on page 59 of
Exhi bit 1020, it illustrates a read conmand bei ng
received by the DDR3 nenory device at tinme TO, and
t hen approximately five clock cycles later, given the
CAS | atency, CL, was programmed to be five during
initialization and additive | atency, AL, was
progranmed to be zero, the DDR3 nenory device starts
to output data signals on the DQ data |line starting
at approximately tinme T5; is that fair?

MR. LI NDSAY: bjection. Form

THE W TNESS: That seens to be what it's
indicating. But, for exanple, it's got two
lines, DQ last data valid and DQ first data no
| onger valid. | don't know -- |I'mjust saying,
| don't know what those are.

BY MR CHANDLER

Q In this exanple of Figure 29 on page 59
of Exhibit 1020, if you look at the line for the DQS
strobe signal, it is driven low at tinme T4, which is
@ ESQUIRE 800.211.DEPO (3376)
DEROSITION SOLUTIONS EsquireSolutions.com

Samsung Ex. 1074, p. 135
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



© 00 N o o~ W DN P

N D N N NN BB P P P PP PR
g A W N P O © 0 N O 0o A W N P O

DR. WILLIAM MANGIONE-SMITH June 04, 2024

Samsung Electronics Co., Ltd. vs Netlist, Inc. 136

before the first piece of DQ data is output by the
menory device, and then the DQS strobe signal starts
to have a periodic transitioning at tine T5 through

at least tine T8, correct?

A. Yes, that seens to be accurate.
Q And then | think you referred to a little
bit of a msalignnent, if you will, between the edge

of the DQ data signal and the edge of a DQS strobe
si gnal .

And Figure 29 of Exhibit 1020 actually
has a paraneter that's referring to that slight
m sal i gnnment, and that paranmeter is tDQSQ correct?

A. | see that on the figure.

Q And the paraneter tDQSQ is illustrating
in Figure 29 of Exhibit 1020 a difference -- slight
difference in tinme between the transition of the DQS
strobe signal and the corresponding transition of the
DQ data signal for the DDR3 nenory device, correct?

A That seens to be reflected in this
figure, yes.

Q And then footnote 6 of Figure 29 states
t hat t DQSQ defines the skew between the DQS strobe

signals and the data, correct?

A. Yes, that's what it says.
Q And the JEDEC standard for DDR3 nenory
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devi ces does not permt a |arge anmount of skew

bet ween the DS strobe signal and the DQ data signal.
To the contrary, it requires a very tight

t ol erance between the DQS strobe signal and the DQ

data signal as reflected by the perm ssible range of

values for tDQSQ is that fair?

A. | have no i dea.

Q So, for exanple, if you | ook on page 164
of Exhibit 1020, the perm ssible values for tDQQ and
t he DDR3 standard range from 200 pi coseconds to
100 pi coseconds, correct?

A. This is page 1647

Q Yes, there's the heading "Data Ti m ng"
and there's the first row And if you look in the
second colum, the synbol is tDQSQ And the
perm ssi ble range -- the maxi numrange on the entire
rage for tDQSQ is 200 picoseconds, correct?

MR. LI NDSAY: ojection. Form Qutside
the scope of direct.

THE WTNESS:. It says that there is a --
the options configurations |isted here, there is

a maxi mum of 200 pi coseconds.

BY MR CHANDLER:

Q And what's the range between pi coseconds
and nanoseconds? | nean, what are we tal ki ng about
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her e?

A | think it's off by a thousand, so
anot her factor of 10 to the 3, is ny recollection.

Q So JEDEC standard for DDR3 nenory devices
does not permt a |arge anmount of skew between the
DQS strobe signal and the DQ data signal. There's a
limt on anmount of skew that's permtted, and that's
what the tDQSQ paraneter is, correct?

MR LI NDSAY: (Objection. Qutside the

scope of direct.

THE WTNESS: | wouldn't say that.
BY MR CHANDLER:
Q And why not ?
A. Vell, as | nentioned to begin wth,

| have no recollection of review ng that figure or
this value tDQESQ | don't know what else it says
about that value potentially el sewhere in the
speci fication.

And in any case, even if this was
precisely where it was the only place or this was a
controlling location, | would say, reading this for
the first tinme in ny recollection, this passage, it
appears to say that there is a range of a m ni mum of
zero and a maxi mum of 200 pi coseconds. But whet her

that's large or not is in the eye of the behol der.
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Q Well, in the eye of your behol der, as
shown in Exhibit 1076 on page 65, there's a very
tight tolerance between DQS strobe signal and the DQ

data signal, correct?

A 1076, which page?
Q 65.
A. Ckay.

MR. LI NDSAY: (bjection. CQutside the
scope of direct.
THE WTNESS: Yes, | see it characterized
now as a very tight tol erance.
BY MR, CHANDLER:
Q So it would be fair to say that the JEDEC
standard for DDR3 nenory devices does not permt a
| arge amount of skew between the DQS strobe signal
and DQ data signal.
To the contrary, it could fairly be
characterized as requiring a very tight tol erance
bet ween the DQS strobe signal and the DQ data signal,
correct?
MR. LI NDSAY: (bjection. Qutside the
scope of direct.
THE WTNESS: Yes, it requires a very

tight tol erance.
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BY MR CHANDLER:
Q | f you could turn back to page 59 of
Exhi bit 1020? Let ne know when you're there. It is

Figure 29 again. Do you have it in front of you?

A. Yes. You said -- yes, alnost. Ckay.
"' mthere.
Q In Figure 29 on page 59 of Exhibit 1020,

t he JEDEC standard for DDR3 nenory devi ces shows the
paraneters TR3 and t RPST, which |I woul d pronounce
tR Post, correct? And that's on the line for the DQS
strobe signal ?

A. | see pre. Yes, okay. | see the tRPST
as wel | .

Q And those paraneters are related to
the -- what could be described as the preanble and
t he post-anble of the DQS strobe signal for a read
command; is that fair?

A Yes, | think that's fair.

Q And in particular, the DQS strobe signa
for a DDR3 nenory device is driven | ow during the
tinme periods tRPRE and tRPST; is that fair?

A. Yes, that's ny understandi ng.

Q And the read preanble tRPRE | asts for
approxi mately one full clock cycle, while the

post-anble tRPST | asts for approximtely half a cl ock
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cycle; is that fair?

A. Yes, | think that's fair.

Q Al right. Wy don't you go forward to
page 68 of Exhibit 1020.

A. Ckay.

Q So starting on page 68 of Exhibit 1020,

t he JEDEC standard for DDR3 nenory devi ces descri be
wite operations, including various timng paraneters
for wite operations, correct?
A Yes, that's correct.
Q In section 4.14.2.2, on page 68 of
Exhi bit 1020, the JEDEC standard for DDR3 nenory
devices warns that if the data to strobe timng
requi renents are violated for any of the strobe edges
associated wth a wite conmand, then the wong data
m ght be witten to nenory, correct?
MR. LI NDSAY: (bjection. Qutside the
scope of direct.
THE WTNESS: Yes, that's a reasonable
characterization of what it says in that
passage.
BY MR, CHANDLER:
Q And it woul d be reasonable to say a
person of ordinary skill in the art would try to

avoi d having that happen, would try to avoid having
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the wong data witten to nenory as a result of the
data to strobe timng requirenents being violated; is
that fair?
MR. LI NDSAY: (bjection. Qutside the
scope of direct.
THE WTNESS: Yes, that's fair.
BY MR CHANDLER:

Q And is it fair to say that one of the
reasons that the data to strobe timng requirenents
are inportant for DDR3 nmenory devices is because they
do not have a built-in mechanismto center the DQS
data strobe signal into the data eye?

A. |"msorry, could you repeat the question?

Q Is it fair to say that one of the reasons
that the data to strobe timng requirenents are
| nportant for DDR3 nenory devices is because they do
not have a built-in nmechanismto center the DQS data
strobe signal into the data eye?

A. | think that's fair, yeah.

Q On page 69 of Exhibit 1020, the JEDEC
standard for DDR3 nenory devices shows Figure 43,
whi ch provides an exanple of wite timng definitions
and paraneters, correct?

MR. LI NDSAY: (bjection. Qutside the

scope of direct.
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THE WTNESS. |I'mnot sure if you're
waiting for nme. | said -- | stepped again on

t he obj ecti on.
But, yes, that's -- it's tal king about
wite timng definitions and paraneters.
BY MR CHANDLER:
Q And in the exanple on Figure 43 of
Exhi bit 1020, there is a wite command received by
the DDR3 menory device at tinme TO, and then
approximately five clock cycles later, given that CAS
wite |atency, OA, was programed to be five during
initialization and additive | atency, AL, was
progranmed to be zero, the DDR3 nenory device starts
to receive data signals on the DQ data line starting
at approximately tinme T5; is that fair?
MR. LI NDSAY: bjection. Form Qutside
the scope of direct.
THE WTNESS: Yes, | see that in the
figure.
BY MR CHANDLER
Q And then Figure 43 on page 69 of
Exhi bit 1020, it provides three different timng
scenarios. So | want to focus for now on the mddle
of the figure corresponding to the scenario where the

DQS data strobe signal has the | abel next to it
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t DQSS, parent heses, nom nal, understood?

A. Yes, under st ood.

Q And the nom nal portion of Figure 43 of
Exhi bit 1020 shows that on the DQS strobe |ines,
there's a preanble before any of the data is
transmtted, correct?

A. Yes, that's correct.

Q And after the preanbl e period |abel ed
t WPRE, the DQS strobe signal transition is aligned
with the center of the data eye on the DQline; is
that fair?

A. It looks like it's aligned with the
center of the DQ date eye.

Q And then after the last transition on the
DQS strobe line, there is a post-anble period | abel ed
t WPST, which | woul d pronounce tW Post, where the DQS

signal is driven |Iow, correct?

A. Yes, that appears to be correct for this
figure.
Q And, again, the wite preanble tWPRE is

about one clock cycle, and the wite post-anble

period tWPST is approximately half a clock cycle,

correct?
A. Yes, | think that's accurate.
Q And during the wite preanbl e period,
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t WPRE, the DQS strobe signal transitions fromhigh to
| ow, but there's no corresponding data on the DQ |ine
at that point in tinme, correct?

A Figure 43 seens to illustrate at the tine
of the transition during the wite preanble where the
DQS signal goes fromhigh to low, there at that point
intinme there is no data on the DQ |lines thensel ves.

Q And for clarity, that's at approximtely
time T4 and a half; is that fair?

A Sur e.

Q Coul d you turn back to the '608 patent
mar ked as 1001? Let ne know when you have it in
front of you.

A. Ckay.

MR. CHANDLER: Do you know what? Wy
don't we take a -- just like a five-mnute break
before we get back to the '608 patent.

THE VI DEOGRAPHER: O f the record at
2:00 p.m Pacific tine.

(A recess was taken.)

THE VI DEOGRAPHER: On the record at
2:09 p.m Pacific tine.

BY MR CHANDLER:

Q Pl ease turn to Figure 15 of the

' 608 patent marked as Exhibit 1001. Let nme know when
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you're there.

A kay. |I'mthere.

Q And have you reviewed Figures 15 and 16
of the '608 patent marked as Exhibit 1001, and do you

bel i eve that you understand thenf

A Yes.
Q Al right. 1'd Ilike to introduce a new
exhibit, which I'll mark as Exhibit 1080, which is

really just annotated versions of Figures 15 and 16
of the '608 patent marked as Exhibit 1001. And then,
for ease of reference, on the left side |'ve
reprinted the correspondi ng di scussi on about those
figures fromthe specification fromcolum 16,

| ine 47 through colum 17, line 60.

Let me know when you have Exhibit 1080 in
front of you, and et ne know if you understand
generally what it's intending to represent.

(Exhi bit 1080 was marked and/ or

identified.)

THE WTNESS: Yes, | have 1080 in front

of ne. And | -- yes, | understand what the

underlying figure is intending to illustrate.
BY MR CHANDLER:

Q And on the first page of Exhibit 1080,

|"ve annotated Figures 15 and 16 of the ' 608 patent
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to show the direction of a read operation, and |'ve
annot at ed the second page of Exhibit 1080 to show t he
direction of a wite operation, understood?

A Yes, | believe | see that.

Q And do you agree that in Figures 15 and
16 of the '608 patent, the read direction is to the
left and the right direction is to the right,
r-i-g-h-t?

A. Yes, | see that.

Q Figure 15 of the '608 patent illustrates
a DQS routing circuit, correct?

A. | believe so. Yeah, that's ny
recol | ection,

Q And it's explained, for exanple, in
colum 17, around |line 14 of the '608 patent, the DS
routing circuit of Figure 15 selects either a read
strobe signal received via DQ pin 1502A or a read
strobe signal received via DQ pin 1502B, based on
one or both of the enable signals ENA or ENB which
are highlighted in red in Exhibit 1080, correct?

A. Yes, | see that.

Q And for a read command, the ENB signa
also has to disable the transmtter 1530B di scussed
in colum 17, around |ine 4, because that transmtter

is for wite commands, not read commands; is that

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com
Samsung Ex. 1074, p. 147
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



© 00 N o o~ W DN P

N D N N NN BB P P P PP PR
g A W N P O © 0 N O 0o A W N P O

DR. WILLIAM MANGIONE-SMITH June 04, 2024
Samsung Electronics Co., Ltd. vs Netlist, Inc. 148

fair?

A. Yeah, generally. It would |likely cause a
collision along the |ines of what we had di scussed
previ ously.

Q That's what | was going to say, is that a
person of ordinary skill in the art woul d understand
that you would want to disable transmtter 1530B
during a read operation because that transmtter's
pointing in the wite direction and, therefore, could
cause a collision potentially, correct?

A. Yeah. |'mnot sure why there is separate
control for 1530A and 1530B. It seens |like -- well,
for a read operation they should both be off. But,
| guess, if nothing else is driving the YA DQS signal
It doesn't really matter if 1530A were to be on.

Q But it would al so be reasonable for a
read command to disable the transmtter 1530A using
t he ENA signal because, again, that transmtter is
pointing in the wite direction, so you would want to
avoi d collisions, and also there could potentially be
power savings benefit as well, correct?

A. There certainly would be sone power
saving benefits. Al | was saying is that it seens
tonme if the YADQS signal -- if only one of those YA

or YB DQS signals can be asserted at a tine, and
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| think that's probably the case, you don't have to
avoid collision. But as you say, it still would not
be a bad idea in order to save power.

Q As explained in colum 17, around
line 15, in Figure 15 of the '608 patent the sel ected
read strobe signal is delayed by a delay circuit 1560
and a sanpler circuit 1570 in accordance with the
del ay signal DS and a clock signal CKO; is at that
fair?

A Yes, | believe that's fair

Q And the output of the sanpler circuit
1570 is coupled to a transmtter 1580, correct, as
shown in Figure 15 of the '608 patent?

A That's correct.

Q And a person of ordinary skill in the art
woul d understand that 1580 and Figure 15 of the
'608 patent is a tri-state buffer that woul d be
enabl ed during read operations and shoul d be di sabl ed
during wite operations, again, to avoid collisions
and if for no other reason but to save power; is that
fair?

A Yes, | think that's fair.

Q Now, a tri-state buffer as we discussed

previously has an input signal, an output signal, and

a control input signal; is that fair?
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A. Yes, | think that's fair.

Q And Figure 15 of the ' 608 patent doesn't
expressly show any control input signal to the
tri-state buffer 1580, but it'll be reasonable for a
person of ordinary skill in the art to understand how

and when to enable and disable the tri-state buffer
1580; is that fair?

A. | think that that's fair, yes.

Q In Figure 15 of the '608 patent the

N D N N NN BB P P P PP PR
g A W N P O © 0 N O 0o A W N P O

out put of the sanpler circuit 1570 is also coupled to
the RDQS i nput of the sanpler circuit 1670 in

Figure 16 as shown by the vertical dashed orange |ine
in Exhibit 1080, correct?

A. |"mjust flipping back to the original
circuits to be sure. Yes. The -- an output of the
sanpler is shown on Figure 15 being | abel ed RDQS and
energing fromthe top of Figure 15, and then
entering -- in Figure 16, entering fromthe bottom
into el ement 1670.

But it |looks like |I answered your
gquestion in reverse. You were probably asking with
regards to -- well, why don't | leave it there. |If

| didn't answer your question, repeat it or rephrase

and 1'Il do ny best.
Q Figure 16 of the '608 patent illustrates
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a DQrouting circuit, correct?

A. Yes, | think that's fair.

Q And the DQ routing circuit in Figure 16
of the '608 patent receives the sanme cl ock signal
CKO, delay signal DS, and control signals ENA and ENB
as the DQS routing circuit of Figure 15; is that
fair?

A Yes, that's fair.

Q And as explained in colum 17, around
line 53, the control signals ENA and ENB can sel ect
the DQ pin 1602B in Figure 16, which corresponds to
the sel ected strobe signal on DQS pin 1502B in
Figure 15 as annotated in Exhibit 1080; is that fair?

A. Perhaps. Gve ne a nonent to refresh ny
m nd on one aspect of this. Ckay.

Now, |'msorry, could you repeat the
guesti on?

Q The control signals ENA and ENB can
select the DQ pin 1602B in Figure 16, which
corresponds to the selected strobe signal on DQS pin
1502B in Figure 15, as illustrated in Exhibit 1080,
correct?

A. There are two different DQS output pins,
1502A and B and 1602A and B but they're in different

enbodi nent s.
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Q Well, to be clear, so Figure 16 is the
DQ not the DQS, the DQ data, and then Figure 15 is
the DQS strobe, correct?

A That's correct.

Q And so in the situation where the ENA and
ENB enabl e signals have sel ected 1602B for the DQ
data signal, that would correspond to 1502B bei ng
selected for the DQS strobe signal; is that fair?

A. | f these two enbodi nents were put
t oget her, yeah, | would expect that when the B path
of 16 was activated, the B path of 15 would be
activated.

Q And just so we're on the sane page, when
you say these two enbodi nents, what are you getting
at? Because the nenory nodul e needs both DQ data and
DQS strobe. So it's not |like Figures 15 and 16 are
alternatives.

Figures 15 and 16 can be used together in
t he sane enbodinent; is that fair?

A. In the sanme enbodi nent of the conplete
I nvention, yes. They're different enbodi nents of
those -- well, they're enbodi nents of the sub
portions. You could put themtogether. You could
presumably practice the invention by using a

different structure, although | don't have one in
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mnd as | sit here.

Q The clock signal CKO and the del ay signal
DS control the delay circuit 1660 in Figure 16
simlar to how they control the delay circuit 1560 in
Figure 15; is that fair?

A CKO and DS are shown controlling the
del ayed circuit 1660 and 1560, presumably in a
simlar, but maybe not identical nanner.

Q | n your opinion, would you say that the
delay signal DS is in the data path?

A. | would say that that delay signal when
it is received by 1660, the information within it is
certainly within the data path. However, there also
Is a line showing how the -- that information is
conveyed to 1660, and | would not say those wires are
I n the data path.

Q And would it be fair to say that there is
a different structure not shown in Figure 15 or
Figure 16 that generates the value for the del ay
si gnal DS?

A. Yes. It has to cone from sonewhere, and
it is not -- it's comng fromsonewhere el se. So
there has to be sone other circuit that generates it.

Q And in your opinion, is the other circuit

that generates the delay signal DS in the data path?
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A |t depends on where that signal
originates from but | don't see it originating
within the data path. And so | would expect it's at
| east anticipated that it's not in the data path, or
that it my not be in the data path.

Q In Figure 16, the sanpler circuit 1670
uses the RDQS strobe signal to sanple the output of
the delay circuit 1660; is that fair?

A. Yes, | see that.

Q And in Figures 15 and 16 of the
' 608 patent, the RDQS strobe signal is different from
the clock signal CKO; is that fair?

A. Yes, that's fair. The RDQS w || be

N DD N D NDMDDN P PP PR
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different fromthe clock signal.

Q And a person of ordinary skill in the art
woul d understand how to sanpl e using a clock signal
such as CKO and how to sanpl e using a strobe signal
such as RDQS; is that fair?

A Dependi ng on the context of what they
wanted to sanple, yes, clocks are often used for
sanpling and, simlarly, strobe signals are often
used to control sanpling.

Q The ' 608 patent does not go into any
further details about how the sanpler circuit 1570

uses the clock signal CKO to sanple signals or how

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com
Samsung Ex. 1074, p. 154
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



© 00 N o o~ W DN P

N D N N NN BB P P P PP PR
g A W N P O © 0 N O 0o A W N P O

DR. WILLIAM MANGIONE-SMITH June 04, 2024
Samsung Electronics Co., Ltd. vs Netlist, Inc. 155

the sanpler circuit 1670 uses the RDQS strobe signal
to sanple signals; is that fair?

A. | woul d have to doubl e-check. | don't
recall as | sit here.

Q | nean, | did a quick search for 1570 and
1670 and | only saw the one sentence about sanpling
wi t hout further details.

| s there anything el se that you' re aware

of or that you see on a quick review?

A. Not that I'maware of, but it's a 43-page
patent. |If | was aware of sonething as | sit here,
| would certainly nention it.

Q And to be clear, you've read the 43-page
' 608 patent, right?

A Yes, | have.

Q And you al so read the 40-sone-odd page
'506 patent that has the sanme specification and

figures as the '608 patent, correct?

A That's correct.

Q On page 2 of Exhibit 1080, that shows the
annotation of Figures 15 and 16 in the wite
direction. |Is that fair, as we discussed a nonent
ago?

A. kay. I'mreoriented. Could you repeat

t he question?
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Q Do you have in front of you page 2 of
Exhi bit 1080, which is intended to annotate
Figures 15 and 16 in the wite direction, wr-i-t-e?

A Yes, | do now. Yes.

Q As explained in colum 16, starting
around line 57, in the DQS routing circuit of
Figure 15, which is shown at the bottom of page 2 of
Exhi bit 1080, the strobe signal is received at DQS
pin 1501 on the left, and then buffered by wite
strobe buffer 1510; is that fair?

A No, | don't think that's accurate. Wite
strobe path includes a -- so you were suggesting that
it -- the strobe is received, if | recall and heard
right, 6 -- 1602B, and then buffered by 1610.

Q No.

A Sorry.

Q | said 1501 and then 1510. And | can ask

t he question agai n.

But just to point you in the right
direction first, page 2 of Exhibit 1080, Figure 15 at
the bottom I'messentially |I'mgoing to be tracing
t he dashed orange line, starting at 1501 and then to
1510.

But are you with ne, and then |I'Ill ask

the question in a nice neat --
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A. | amw th you, yes.
Q As explained in colum 16, starting

around line 57, in the DQS routing circuit of

Fi gure 15 shown at the bottom of page 2 of Exhibit
1080, the strobe signal is received at DQS pin 1501
on the left and then buffered by wite strobe buffer

1510, correct?

A Yes, that is correct.
Q And al though it's not shown in Figure 15
of the '608 patent, a person of ordinary skill in the

art woul d understand that during a wite operation,
that you woul d want to have a control signal that

di sables the tri-state buffer 1580 to avoid potenti al
conflicts with the incom ng strobe signal and al so
for the benefit of conserving power; is that fair?

A Yes, that's fair.

Q And then as explained in colum 16,
starting around line 57, in Figure 15 of the ' 608
patent, after the strobe signal |eaves buffer 1510,
it is sanpled by receiver 1520 according to the clock
signal CKO, correct?

A Yes, that's correct.

Q Is it fair to say that when the strobe
signal is sanpled by the clock signal, that that

process woul d create sone anount of delay of the
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strobe signal ?

A It depends. There are |atches or
registers. | think that's what -- that has to be an
el ement of 1620. There is circuitry there. There
wi Il be sonme anmount of delay. Depending on how the
sanpler is inplenented, it may be so small as to be
trivial.

Q And focusing just for a nonent on 1520,
where the strobe is sanpled by 1520 using the cl ock
signal CKO highlighted with the dashed red line in
Exhi bit 1080 on page 2, what is your expectation
about whet her the sanpling occurring at 1520 woul d
result in sone delay of the strobe signal?

A. | believe it would introduce sone del ay
in the strobe signal. | don't know that it would
I ntroduce a significant enough delay that it would
have to be accounted for in the rest of the
circuitry.

Q And would it be fair to say that the
out put of 1520 only changes at the tine that the
cl ock signal CKO transitions?

A | woul d expect that there is a CKO
transition that is associated with the output
changing. But as you said, or suggested, the

di scl osure of how those various sanplers work is
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pretty thin.

So there will be a clock edge that's
associ ated wth an output change, | just don't know
exactly how soon the output wll change based on the
associ ated cl ock edge.

Q As explained in colum 16 of the
' 608 patent, starting around line 60 and carrying
over to the top of colum 17, in Figure 15, the ENA
and ENB control signals select which of the wite
strobe transmtters 1530A and 1530B are used to
transmt the sanpled strobe signal fromthe receiver
1520, correct?

A. Yes, that's correct.

Q In the wite direction, wr-i-t-e, the
delay of the strobe signal is set by the receiver
1520 in accordance with the clock signal CKO; is that
fair?

A. Coul d you repeat that again?

Q In the wite direction, wr-i-t-e, the
del ay of the strobe signal is set by the receiver
1520 in accordance with the clock signal CKO; is that
fair?

A. | f there's sone discussion about that you
can point nme to, |I'd be happy to reviewit. But |ike

| said, | don't recall any discussion of what kind of
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sanpler is done there and, consequently, what Kkind of
delay is introduced.

What ever delay is introduced wll be
timed out -- wll begin, at |least, when -- with an
associ ated clock edge. But it's not determ ned by
t he cl ock.

Q | f you | ook, for exanple, at colum 16,
around lines 59 and 60, the '608 patent teaches that
the receiver 1520 sanples the strobe according to the

clock signal CKO; is that fair?

A. Yes, that's fair.
Q And would it be fair to say that to the
extent that there's a delay of the strobe signal, it

woul d be set by the receiver 1520 in accordance with
t he cl ock signal CKO?

A No, | wouldn't say that. The del ay
itself is not set in accordance with CKO. The start
of the delay period is set in accordance with CKO.

But whatever the delay is, is not -- the delay itself
IS not in accordance wi th CKO.

Q Wuld it be fair to say that if the clock
signal CKO itself is delayed, that that woul d del ay
t he strobe signal going through 15207

A. Li kel y.
Q The strobe signal fromreceiver from 1520
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is also transmtted to the DQrouting circuit of
Figure 16 as the WDQS strobe signal as shown, for
exanpl e, by the vertical dashed orange |ine on page 2
of Exhibit 1080, correct?

A. Yes, | see that. In the case where these
two are paired together, yes.

Q And as explained in colum 17, starting
around line 29, in Figure 16, the data signal
received at DQ pin 1601 is buffered by the wite data
buffer 1610 and then sanpl ed by receiver 1620,
according to the WDQS strobe signal fromthe DQS
routing circuit in Figure 15, correct?

A. | think that's generally accurate, sure.

Q And simlar to our previous discussion,
the ' 608 patent does not go into further details
about how receiver 1620 sanples the data signal
according to the RDQS strobe signal, but a person of
ordinary skill in the art would understand how to
sanpl e the data using the strobe signal RD -- WDQS;
Is that fair?

A. Yes. | think a POSI TA would be able to
design the circuitry for 1620 such that WDQS was used
to sanple the data com ng out of 1610.

Q And would it be fair to say that it's

possi ble to configure 1520 to delay the strobe signal
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WDQS com ng out of 15207?
A It's possible. W really don't know nuch

of anything about what's in 1520. There could be
just about anything in there.

Q And in that situation where the WDQS
strobe signal is delayed, would it be fair to say a
person of ordinary skill in the art would still be
able to sanple the data at receiver 1620 using that
del ayed stroke signal WDQS?

A. It woul d depend dramatically on the
anmount of delay and timng paraneters for the rest of
both of those circuits.

Q Can you explain that a little bit nore?

A. Sure. If it delayed WDQS by ten clock
cycles, then likely all of the data has flown through
Figure 16 al ready.

If it provided just a very snmall and
de mnims delay, for exanple, if it used sonething
that's often called a transparent latch, then it
|l i kely would work fairly straightforward.

And then there's a whol e range between
t hose two sort of endpoints.

Q In Figure 16 on the far right, the sane
ENA and ENB control signals that sel ect which strobe

transmtter is used to output the strobe in Figure 15

June 04, 2024
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are also used to select which of the output pins
1602A and 1602B is used to transmt the data signal;
Is that fair?

A |f these two circuits for the different
conponents were put together, | would assunme that a
common ENB Iine woul d be used and a common ENA |ine
woul d be used, yes.

Q In Figures 15 and 16 of the '608 patent,
the delay signal DS is not used to set the delay of
any signal going in the wite direction, and that's
spelled wr-i-t-e, correct?

A. | think that's correct. It appears to --
at | east based on what's disclosed in these figures,
it's only going to 1560 and 1660, which are used on
the read path rather than wite path.

Q Wuld it be fair to say that a person of
ordinary skill in the art would understand that in
Figures 15 and 16 of the '608 patent that the signals
in the wite direction, wr-i-t-e, can be del ayed by
del ayi ng the cl ock signal, CKO?

A. Possi bly. They could also be -- have the
del ay reduced by increasing or adding a delay to the
clock signal. It depends on exactly how the circuits

are inpl enent ed.

Q Can you turn to Figure 17 of the
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‘608 patent, marked as Exhibit 1001. Let nme know
when you have it in front of you.

A kay. | have it in front of ne.

Q And as explained in colum 17 of the
' 608 patent, starting around line 61, Figure 17
Illustrates an inplenentation of the delay circuits
1560 and 1660, correct?

A Yes, | believe that's accurate.

Q In Figure 17 of the '608 patent, there
are a plurality of delay stages 1710, 1720, and 1730,
each delaying a read data or read strobe signal by a

predeterm ned anount, correct?

A. That appears to be the case.
Q And would it be fair to say that a person
of ordinary skill in the art knew how to delay a data

or strobe signal by a predeterm ned anount?

A. Yes, | think that's fair to say, in
general .
Q In the exanple of Figure 17, how woul d

you explain that the delay stages 1710, 1720, and
1730 are used to delay a data or strobe signal by a
predet erm ned anount ?

A. They are configured to introduce a
predeterm ned anount of delay. Now, it could be the

case that the input fromthe right-hand side in the

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com
Samsung Ex. 1074, p. 164
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



© 00 N o o~ W DN P

N D N N NN BB P P P PP PR
g A W N P O © 0 N O 0o A W N P O

DR. WILLIAM MANGIONE-SMITH June 04, 2024
Samsung Electronics Co., Ltd. vs Netlist, Inc. 165

upper right where it says from 1550/ 1560 enters into
1710, exits it and goes into 1720, exits it and goes
into 1730, or it could be the case as we saw with
sonme of the nenory designs, that information could
fly-by all three of them | don't recall as | sit
her e.
The reason | bring that up is you could
have one common del ay el ement that introduced a
5 nanosecond delay, and by putting themin sequence,
you could then select no delay, 5 nanoseconds, 10, or
15.
O, alternately, you could build three
different delay elenents that, on their own,
| npl enrented 5, 10, and 15 nanoseconds' worth of
del ay.
Q And is what you just told ne, is that
spelled out in the '608 patent?
MR. LI NDSAY: (bjection. Form
THE WTNESS: | don't -- | don't recall.
| think this is -- it's just two different ways
as | read this figure that it could be
I npl emented with physically identical 1710,
1720, and 1730 circuits. O they could be

structurally simlar but different.
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BY MR CHANDLER:

Q How is the clock signal used in Figure 17
of the '608 patent to delay a data or a strobe signal
by predeterm ned anount ?

MR. LI NDSAY: (hjection. Form
THE WTNESS: Well, et me turn to the

di scussion of Figure 17. So |'mon colum 17,

coincidentally, near the bottom around line 61

It doesn't seemto specify how CK interacts with

a delay circuit nmuch at all.

BY MR CHANDLER:

Q And in Figure 17 of the '608 patent, what
does the delay signal DS do?

A It's used to select which one of those --
whi ch one of the delays that was generated is
actual ly used.

Q And so, for clarity, is your
understanding that in Figure 17, that the del ay
signal DS sinply selects a signal that has already
been del ayed by 1710, 1720, or 1730, or does the
delay signal DS actually create an additional delay?

A. It's selecting which one of the
pregenerated delay signals to utilize. And that
passage that | was | ooking at a nonent ago referred

to these delay el enents as staged, which, again, to
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me, suggests that the signals go into one and then
out and then into the next one and then out and then
into the third one.

Q Pl ease turn to Figure 6 of the

' 608 patent and |l et nme know when you're there.

A Ckay. |'mthere.
Q As expl ained at colum 2, line 54 of the
' 608 patent, Figure 6 illustrates a control circuit

In a data buffer, correct?

A. That | ooks to be the case, yeah.

Q And as expl ained at colum 12, around
line 4 of the '608 patent, the control circuit
illustrated in Figure 6 can be inplenented in 118,
whi ch the '608 patent sonetines refers to 118 as a
data buffer and other tinmes refers to 118 as an
I solation device; is that fair?

A. Yes, | think that's fair.

Q And so, for exanple, if you |ook at
Figure 2C of the '608 patent, 118 is identified as DB
where DB stands for data buffer as explained, for
exanple, at colum 3, line 277

A Yes, | see that. You said 2C. 2C does

I ndeed identify the DB el enents, yes.

Q And those are | abeled 118, correct?
A. Yes.
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Q And turning back to Figure 6 of the
' 608 patent, at the bottomof Figure 6, there are DB
command signals where, again, DB is referring to data
buffer, correct?

A Yes, | see that.

Q And as explained in colum 12, around
line 13 of the '608 patent, those data buffer command
signals in Figure 6 are part of the MCS, which stands

for nodul e control signals; is that fair?

A. Yes, nodule control signals are
abbrevi ated as MCS.
Q And if we | ook back to Figure 2C of the

' 608 patent again, the DB conmand signals are sent by
the controller 116 in the mddle of the nenory nodul e
out to the data buffers 118 off to the left and to
the right, correct?

A Yes, that's correct.

Q And it would be fair to say that, as we
di scussed earlier, the data buffers 118 in Figure 2C
of the '608 patent are in a fly-by arrangenent; is
that fair?

A Yes, | think that's fair.

Q Turning back to Figure 6 of the
' 608 patent, the command processing circuit 640

i nside of the data buffer will receive the DB conmand
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signals that were sent by the controller 116 that was
in the mddle of the nenory nodule; is that fair?

A | believe that that's fair, yes.

Q And then as explained at colum 12,
starting around line 31, the command processing
circuit 640 inside of the data buffer includes a
delay control circuit 650 which determ nes the del ay
amount sent via delay signal DS; is that fair?

A So it does say:

| n one enbodinment, the ID control circuit

310 further includes a delay control circuit 650

that receives one of the nodule control signals

and either a data signal or a strobe signal and
determ nes a delay anount to be used by the DQ
routing circuit 320 and the strobe returning
circuit 620. The delay anmobunt is provided to the

DQ routing circuit 320 and the strobe routing

circuit in a delay signal DS

Q And the DQ routing circuit 320 and the
strobe routing circuit 620, those are what's shown in
Figures 15 and 16 of the '608 patent that we
di scussed earlier, correct?

A Yeah. |It's ny understanding those are

exanpl es of ways to inplenent these conponents.

Q So the delay control circuit 650, which
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Is inside the data buffer which is al so sonetines
referred to as the isolation device, provides the
det erm ned del ay anmount via the delay signal DS to
both the DQ and DQS routing circuits 320 and 620 t hat
are illustrated in nore detail in Figures 15 and 16;
Is that fair?

A Yes, | think that's fair.

Q Pl ease turn to Figure 19 of the
‘608 patent. Let nme know when you're there.

A Ckay.

Q If Figure 19 of the '608 patent, there is
a box 650 simlar to the box 650 in Figure 6 that we

j ust discussed a nonent ago, identified as del ay

circuit 650 at colum 12, line 32; is that fair?
A. | believe so, yes.
Q And as explained in colum 19, starting

around line 1, in Figure 19 of the '608 patent, the
del ay signal DS fromthe delay control circuit 650
only controls the clock regeneration circuit 1920; is
that fair?

MR LINDSAY: njection. Form

THE WTNESS: Well, it says:

As shown in Figure 19, the ID control

circuit 310 includes a clock regeneration circuit

1920 that regenerates the clock signal CK
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received fromthe control circuit 116, according

to the delay signal DS
BY MR. CHANDLER:

Q And if you look at the illustration of
Figure 19, you can see that delay signal DS going
fromthe delay control circuit 650 to the clock
regeneration circuit 1920, and the delay signal DS
does not go to any other conponent illustrated in
Figure 19; is that fair?

A In Figure 19, it appears to only be
show ng the delay signal DS energing fromel enment 650
and being provided to el ement 1920.

Q And as explained in colum 18, starting
at line 66, in Figure 19 of the '608 patent, the
delay signal DS is not provided to the DQ and DQS
routing circuits 320 and 620, which as we've
di scussed, are shown in Figures 15 and 16; is that
fair?

A |"mat colum 18. Wiich Iine were you
| ooki ng at agai n?

Q At the bottom sort of around |ine 66.

A Ckay. So it does say:

In certain enbodi nents, especially the
enbodi nents shown in Figure 2D, the delay circuit

1560 and 1660 shown in Figures 15 and 16 are not
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needed to provide alignnent of the read data.

next few sentences in the top of colum 19, the

'608 patent explains that in Figure 19 of the
regeneration circuit 19, which generates the clock
MR. LI NDSAY: (bjection. Form
THE WTNESS:. Yes, | think that's

accurate to what's discussed in this passage.

BY MR CHANDLER:

is that fair?

here, no.

to be used in both Figures 15 and 16 to delay both
the DQ data signal and the DQS strobe signal by the

proper ampunt; is that fair?

Q And then if you continue reading for the

signal CKO wth the proper anount of delay, correct?

Q So in this enbodi nent of the data buffer
shown in Figure 19, the delay circuits 1560 and 1660

A. | don't see a problemwith that as | sit
Q And so, for exanple, if you |look back at

Exhi bit 1080 which has the annotations of Figures 15
and 16, it's possible for a delayed clock signal CKO

A. Gve ne a nonent. Yes, it's possible to

' 608 patent, the delay signal DS is sent to the clock

in Figures 15 and 16 are not needed because, instead,

the clock signal CKO is delayed by the proper anount;
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use 15 -- figure -- the circuitry in Figure 15 and 16
W t hout 1560 and 1660 according to the disclosure,
t hat enbodi nent that we were just |ooking at.

Q Al right. Do you have Exhibit 1080 in
front of you?

A | do.

Q Wuld it be fair to say that a person of
ordinary skill in the art woul d understand that when
there is a read operation in Figures 15 and 16 of the
'608 patent as illustrated, for exanple, on page 1 of
Exhi bit 1080, that the DQ data signal com ng out of
the left side of Figure 16 on line 322 shoul d be edge
aligned wth the DQS strobe signal com ng out of the
| eft side of Figure 15 on |ine 3247

A Yes.

Q And if you turn to page 2 of
Exhibit 1080, would it be fair to say that a person
of ordinary skill in the art would understand that
when there is a wite operation, wr-i-t-e, in
Figures 15 and 16 of the '608 patent, the DQS strobe
signal comng out of the right side, as opposed to
| eft side, the right side of Figure 15 on |line YB
DQS needs to be center aligned with the DQ data
signal comng out of the right side, not the |eft

side, but the right side of Figure 16 on the Iine YB?
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A. Yes. | think a POSI TA woul d have t hat
under st andi ng.
MR. CHANDLER: Wy don't we take a short
break. Of the record.
THE VI DEOGRAPHER: O f the record at
3:09 p.m Pacific tine.
(A recess was taken.)
THE VI DEOGRAPHER: On the record at
3:18 p.m Pacific tine.
BY MR, CHANDLER:
Q Do you have any corrections to any of the

testinony that you' ve given so far?

A No, | do not.

Q Coul d you turn back to Exhibit 1078 and
| et me know when you have it in front of you?

A All right.

Q On page 2 of Exhibit 1078, there is

il lustrated an exanple where the control address and
cl ock signals are delayed by nore than one cl ock
cycle by the tinme they reach the furthest nenory
device in green and the furthest data buffer in blue;
do you see that?

A. Yes, | see that represented here.

Q And in that scenario where you have a

del ay of 450 degrees, as an exanple, it |ooks simlar
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to a delay of 90 degrees; is that fair?
MR. LI NDSAY: (bjection. Form
THE WTNESS: |In sonme ways, yes, it |ooks
simlar.
BY MR CHANDLER:
Q And that can potentially create sone

conplexity if you're trying to renove del ays greater
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t han one clock cycle; is that fair?

A Not -- | don't think the fact that it has
sone simlarities with the delay of 90 degrees, but
the fact that it is delayed by 450 degrees does add
sone conplexity.

Q Can you explain that a little nore, what
the conplexity is?

A. It's got a long delay. Al the del ays
need to be accounted for, addressed, responded to.

Q And in your opinion, did a person of
ordinary skill in the art know how to correct for

del ays greater than one clock cycle?

MR. LI NDSAY: (bjection. Form

THE W TNESS: Perhaps. | don't recal
much of the art at all dealing wth del ays
greater than one clock cycle. The delay present
has to be dealt with in sone respect. It

doesn't matter which one of these delay val ues
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you're seeing, at least in sone respects.
BY MR CHANDLER:

Q And in Figures 15 and 16 in the
' 608 patent, do you recall any particular discussion
of how those figures can correct for delays that are
greater than one clock cycle as opposed to del ays
that are | ess than one clock cycle?

A. | just recall themindicating that a
del ay signal can be used. | don't recall if they
were tal king about |ess than or greater than one
cl ock cycle.

Q Coul d you pull up the Tokuhiro reference
mar ked as Exhibit 1006, and | et ne know when you have
it?

(The Court Reporter requested
clarification.)
BY MR CHANDLER:

Q Coul d you pull up the Tokuhiro reference
mar ked as Exhibit 1006, and | et ne know when you have
it in front of you?

A. Is it in the chat?

Q | thought it was, but | can certainty put
it back. W' ve got nore where that canme from W're

giving themaway for free today. And there you go.

A. Thank you. Ckay.
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Q And please turn to Figure 7 of the
Tokuhiro reference marked as Exhibit 1006. Let know
when you' ve got it.

A | have it.

Q As explained starting at colum 13,
line 4, Figure 7 in the Tokuhiro reference marked as
Exhi bit 1006 describes Tokuhiro's wite |eveling
function, correct?

A Yes. It says:

Figure 7 is an explanatory di agram for
explaining the wite leveling function of the
first delay tinme control unit in the information
processi ng apparatus according to the first
enbodi nent .

Q And if you look at Figure 7 of the
Tokuhiro reference, the nenory controller is on the

|l eft and the DIMM nenory nodule is on the right,

correct?
A. Yes, that's correct.
Q And if you look at Figure 7 of the

Tokuhiro reference, on the left there are variable
delay circuits | abeled DWW 1 through DWN, as in
Nancy, that correspond to the DQS strobe |ines DQS-1
t hrough DQS-N, as in Nancy, and as explained in

colum 13, around lines 43 and 50; is that fair?
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A | see it in Figure 7. Do you want ne to
flip to that columm quotation?
Q Sure. Just take a quick look. W'IIl be

goi ng back and forth so you m ght as well have them

A. Were was that again?

Q Col um 13, around |ines 43 and 50.

A. Ckay.

Q And the point I'msinply trying to get

across is that in Figure 7 there are the del ay
circuits | abeled DW1 through DWN, as in Nancy,

whi ch correspond to the DQS strobe signals | abel ed
DQS-1 through DQS-N, as in Nancy, which correspond to
t he SDRAM nenory devi ces SDRAM 1 t hrough SDRAM N, as
in Nancy; is that fair?

A. Yes, | think that's fair.

Q And is it fair that the goal of Figure 7
of Tokuhiro is to set different tine delays with the
first tinme delay DI1-1 corresponding to SDRAM 1, and
the nth tinme delay DI1-N correspondi ng to SDRAM N?

A. | believe that's one of the goals of what
they are illustrating here in Figure 7.
Q And, for exanple, as shown in Figure 7 on

the bottomright, and as discussed in colum 13
between lines 48 and 54, there is a delay tinme DT1-N,

as in Nancy, corresponding to the vari abl e del ay
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circuit DIMN, as in Nancy, so that strobe signal
DQS-N, as in Nancy, matches up with the clock signal
CKl at SDRAMN, as in Nancy; is that fair?

A Yes, | think that's a fair representation
of what this figure is show ng.

Q And then if you turn to the next columm
in the Tokuhiro reference marked as Exhibit 1006 in
colum 14, starting around line 55, it explains that
the delay tinmes DT1-1 to DT1-N correspondi ng
respectively to SDRAM1 to SDRAMN, as in Nancy, are
set so as to becone gradually |onger, correct?

A Yes, that's correct.

Q Could you pull up the Butt reference
mar ked as Exhibit 1029? | gave it to you previously,
but | can give it to you again if you would Iike.

So do you have Exhibit 10297

A. | do. | have it open now.

Q Al right. Please turn to Figure 2 of
the Butt reference marked as Exhibit 1029, and let ne
know when you're there.

A. kay. |I'mthere.

Q On the right side of Figure 2 of the Butt
reference, marked as Exhibit 1029, there is a big
bl ock 106 with one or nore DDR menories; is that

fair? And you can | ook at paragraph 15 for sone

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com
Samsung Ex. 1074, p. 179
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



© 00 N o o~ W DN P

e
N P O

DR. WILLIAM MANGIONE-SMITH June 04, 2024
Samsung Electronics Co., Ltd. vs Netlist, Inc. 180

description, if you would Iike.

A | believe that's fair.

Q And then in the mddle of Figure 2 of the
Butt reference there is circuit 104, which, if you
| ook at the figure, shows on the far right is
connected to the -- one or nore DDR nenory devices by
capital N lines carrying DQ data and capital N
di vided by eight lines carrying the corresponding
data strobe signals DQS; is that fair?

A Yes, | see that.

Q And in Figure 2 of the Butt reference,

the circuit 104 includes a nunber of physical read

I N T e T e e
©O © 0 N o 0o M W

data paths 114, and that's al so discussed in

paragraph 17, correct?

N DN DD NN DN
a b~ W N P

A. It contains a nunber of elenents marked
114, | abel ed PHY DP.

Q And PHY DP is referred to as the physi cal
data path; is that fair?

A. | don't recall. That wouldn't surprise
me, but --

Q It's sort of like, | don't know, a third

of way down in paragraph 17. Physical read data

pat hs, parentheses, DPs 114.

A. kay. Yes, | see that.
Q And t hen | ooking back at Figure 2 of the
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Butt reference marked as Exhibit 1029, the nunber 8
to the right of the physical data paths 114 neans
t hat each of the data paths 114 receives 8 DQ data
signals and 1 correspondi ng DQS data strobe signal;
Is that fair?

So I'mreferring to sort of the slash 8
on the line going into the physical data path of 14
for the DQ line, and then the DQS |ine does not have
t he slash 8.

A. Yeah, understood. | was just trying to
verify that. Yes, that appears to be accurate.
There are eight DQ lines going into the PHY DP, the
PHY DP, and what | think is an indication of one DQS
| i ne going in.

Q And then -- say the last part again.

A |"msorry. | -- to each of them The
DQS line, the one DQS |ine goes into each of the five
DPs.

Q In Figure 2 of the Butt reference, and
It's also di scussed in paragraphs 18 and 19, each of
data paths 114 outputs DQ data via the signals
DR _PDQ out and DR _NDQ out, and al so outputs the
correspondi ng data strobe via the signals PDQS out,
and NDQS out; is that fair?

A. Yes, | see that.
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Q In Figure 2 of the Butt reference, the
data in strobe signals, after they cone out of data
path 114, go to the asynchronous FIFO 112 as shown in
Figure 2 and di scussed in paragraphs 17 and 18; is
that fair?

A When those signals energe from el enent
114, they go to elenent 112, which is | abel ed ASYNC,
A-S-Y-N-C, short for asynchronous, FIFO

Q And in particular, as explained by
paragraph 19 of the Butt reference marked as
Exhi bit 1029, the read data DR PDQ out and DR _NDQ out
are witten to the FIFGCs 112 in response to the
strobe signals PDQS out and NDQS out, correct?

A. Yes. It says that that read data is
generally witten into the FIFO based on those DQS
si gnal s.

Q And in paragraph 19 of the Butt reference
mar ked as Exhibit 1029, it indicates another way of
putting it is that the FIFOs 112 are cl ocked by the
strobe signals PDQS out and NDQS out; is that fair?

A. You read it accurately. | would not say
that. | wouldn't say that they're clocked by it, but
they are controlled by those signals.

Q But that is how Butt characterized it in

Exhi bit 1029; is that accurate?
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A. Yeah, | believe so.
Q In Figure 2 and in paragraph 17 of the

Butt reference marked as Exhibit 1029, there is a
programmabl e gating signal generating circuit 118
whi ch generates the gating signal |abeled GATEQN, in
all caps, correct?

A. | was working through the | ast question,

so I"'msorry, |I'mbehind on your question. | was
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just going to point out that he doesn't say in
paragraph 19 that -- there's this odd -- what | find
as odd parenthetical coment saying that the FIFGCs
are witten in response to, and then it says, "e.g.,
cl ocked by."

That's why it -- | wouldn't call that
cl ocked by. It sounds |ike he's saying, well, it's
kind of |[ike that, but it's not literally that.

Now, with that apology, if you could
reorient nme to your nost recent question.

Q In Figure 2 and in paragraph 17 of the

Butt reference marked as Exhibit 1029, there is
di scl osure of a progranmabl e gati ng signal generating
circuit 118, which generates a gating signal |abeled
GATEON, spelled in all caps, correct? And one word,

GATEON

A. Yes, | see that.
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Q As expl ai ned in paragraph 24 of the Butt
reference marked as Exhibit 1029, the GATEON signals
may be used to gate the DQS data strobe signals,
correct?

A Yes. |t says:

The signal GATEON nay be used to gate the
read data strobe signal DQS received fromthe
menory devi ce 106.

Q And what is your understandi ng of what
t hat means or how woul d you explain that to ne as to
what that's doi ng?

A. A gate, as we tal ked about with tri-state
buffers, is usually a termthat describes the ability
to allow a signal to either pass or to be bl ocked.

So | believe this is tal king about controlling a gate
to pass or block those signals.

Q Ckay. |'mgoing to ask you the next
guestion, but | got to warn you, there's all these
acronyns. And | think they're all in paragraph 24.
But just sort of to previewit -- actually,
paragraph 7, | think, at the end of it -- 17, rather.

There's this concept of | ower nibble and

upper nibble. Are you famliar wth that concept?

A Yes, | am
Q And I'Il ask you about all these acronyns
@ ESQUIRE 800.211.DEPO (3376)
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in a nonment, but these acronyns end in LN for |ower
ni bbl e and UN for upper nibble.

Does that make sense to you so far?

A Yes, it does.

Q And just quickly, how would you expl ain
t he concept of | ower nibble and upper nibble?

A. Sonmebody in conmputer history thought it
woul d be anusing to say, we've got the concept of a
byte, which is not spelled like taking a bite of
sonet hing, but b-y-t-e. And if you have only part of
that, well, it's a nibble because it's sonething
smal | er.

So the low order -- the lowest -- the
bits in a byte are ordered fromzero through 7, the
| ow order bits are the | ower nibble and the high
order bits are the higher nibble.

(The Court Reporter requested
clarification.)

THE WTNESS: The [owest four bits of a

byte are the | owest nibble -- are the | ow

ni bbl e, and the hi ghest four bytes -- the

hi ghest four bits of a byte is the upper nibble.
BY MR CHANDLER:

Q And as expl ai ned by the end of

paragraph 17 of the Butt reference marked as
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Exhi bit 1029, capital L, capital N, is referring to
signals for the | ower nibble, and capital U,

capital N, is referring to signals for the upper

ni bble; is that fair?

A. That's ny recoll ection, yes.

Q So if you look at Figures 3A and 3B, the
gated DQS strobe signals are output by data path 114
as the signals PDQS out LN, referring to | ower
ni bbl e, PDQS out UN, referring to upper nibble,

NDQS out LN, referring to | ower nibble, and
NDQS out UN, referring to upper nibble; is that fair?

A That's a fair characterization of how
Butt discusses this figure. It's not how | would
di scuss the figure, but it's a fair characterization
of how he discusses it.

Q And as expl ained in paragraph 17 of Butt
and as shown in Figure 2 of the Butt reference marked
as Exhibit 1029, there's another enbodi nent that
doesn't have the I ower nibble and upper nibbl e;

i nstead, there is sinply an enbodi nent where the
gated DQS strobe signals output by data path 114 are
sinply referred to as PDQS out and NDQS out; is that
fair?

A Yes, | see that. It's fair that those

| abel s appear on the outputs of elenent 114.
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Q And then in paragraph 47 of the Butt
reference marked as Exhibit 1029, in the m ddl e of
t he paragraph, there's reference that the GATEON
signal, all caps, one word, can be trained according
to a training process; is that fair?

A Yes. |t says:

A read GATEON training process, described

in a co-pending application,

I n.
Yeah,

devi ce.
Q

It refers to --

GATEON training process is described in a co-pending

application filed July 1st,

reference, correct?
A Yes, |
Q |'d like to intr

is U S. Patent Nunmber 7,215,

2005 by Butt, which |

see that.

will

Let nme know when you have it

( Exhi bi t
identified.)

MR. LI NDSAY: |

THE W TNESS: |

now.

It tal ks about training the GATEON

cal l

1084 was nar ked and/ or

which is not filled

I n paragraph 47 that the

2005 and i ncor porated by

oduce Exhibit 1084, which
584, filed on July 1st,
the Butt 2 reference.

in front of you.

object to the reference.

have it in front of ne
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BY MR CHANDLER:

Q The title of the Butt 2 reference nmarked
as Exhibit 1084 is "Method and/or Apparatus for
Training DQS Strobe Gating" and it was filed on
July 1st, 2005 as application nunber 11/173, 529,
correct?

MR. LI NDSAY: (bjection. Qutside the
scope of direct.
THE WTNESS: Yes, | believe that's
correct.
BY MR CHANDLER:

Q And | will represent to you that the
Butt 2 reference marked as Exhibit 1084 is what is
I ncorporated by reference in paragraph 47 of the Butt
reference marked at Exhibit 1029 as attorney docket
nunber 1496. 00419, under st ood?

A. Understood. Although, | don't recal
reviewing this docunent as | sit here, partly
because -- well, | didn't have access to the
attorney's docket files. But, yes, it's --
| understand that.

Q Vell, and to be fair, and just so you
understand how I know that Exhibit 1084 is
I ncorporated by reference into Exhibit 1029, is that

the patent office has a website patent center,
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USPTQO. gov, where you can see the attorney docket
nunber. And so you can nmake the correlation between
Exhi bit 1084 and paragraph 47 of Exhibit 1029.

But | have done that, and I'll nmake you a
representation that they do correspond, understood?

A Under stood. And you | earn sonethi ng new
every day. | thought the attorney docket nunbers
were not universal and useful only to them but
| guess | was w ong.

Q And Figures 1, 2, 3A, and 3B appear to be
the sane in both the Butt reference marked as Exhibit
1029 and the Butt 2 reference marked as Exhi bit 1084,
correct?

MR LINDSAY: njection. Qutside the
scope of direct.
THE W TNESS: Yes, based on a quick
review here, they do appear to be the sane.
BY MR, CHANDLER:

Q In the Butt 2 reference marked as
Exhi bit 1084, as explained in colum 2, around
lines 30 to 32:

Figure 14 is a timng diagramillustrating

an exanpl e of a del ayed data strobe gating

si gnal .
Correct?
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MR. LI NDSAY: bjection. Qutside the
scope of direct.
THE WTNESS: Colum 2, and you're
referring to Figure 14, the comment on it?
BY MR, CHANDLER:

Q Yeah, at lines 30 through 32.

A Yes. | see that it says those words,
yes.

Q And then if you turn to Figure 14 of the

Butt 2 reference marked as Exhibit 1084, in the
m ddl e of that figure is a timng exanple for the
GATEON signal, all caps, all one word, correct?

MR. LI NDSAY: bjection. Qutside the
scope of direct.

THE WTNESS: There is a signal |ine
correspondi ng | abel ed "GATEON internal." It's
not really clear to ne howto read that, howto
read the passage next to it, which is marked
T _GATEON DELAY.

BY MR, CHANDLER:

Q VWell, there's --
A Go ahead.
Q There's a clock that's shown at the top

of the figure with clock periods |abeled 1, 2, 3, 4,
5 6, 7, 8, 9; is that fair?
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MR. LI NDSAY: (bjection. Qutside the
scope of direct.
THE WTNESS: Yes. Yes, | see that.
BY MR CHANDLER:

Q And then near the bottom of Figure 14 of
the Butt 2 reference marked as Exhibit 1084 is the
DQS strobe signal, which is what the GATEON signal is
gating as shown by the curved dashed |ines; is that
fair?

MR. LI NDSAY: (bjection. Qutside the
scope of direct.
THE WTNESS: | wouldn't say that.

| haven't studied this figure enough to comrent.
BY MR CHANDLER:

Q | s there sonething else that you woul d
say, Or are you saying you haven't studied it enough

to conment ?

A. Just | haven't studied it enough to
conment .
Q In Figure 14 of the Butt 2 reference

mar ked as Exhibit 1084, the GATEON signal is enabl ed
between around tinme 5.5 and tine 6.75; is that fair?
MR. LI NDSAY: (bjection. Qutside the
scope of direct.
THE WTNESS: It goes fromlow to high
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around 5.5, and it transitions fromhigh to | ow
sonmething nore than 6.5. So, yeah, | don't know
if that constitutes the active state or not.
Yeah.
BY MR CHANDLER:
Q And then as shown by the curved dashed
lines, tinme 5.5 corresponds to approximately the
m ddl e of the preanble of the DQS strobe signal and
time 6.75 corresponds to approximtely the m ddl e of
t he post-anble of the DQS strobe signal; is that
fair?
MR. LI NDSAY: (bjection. Qutside the
scope of direct.
THE WTNESS: | don't know. | don't know
of any DDR systemthat wll do just a length to
burst. | guess it's possible, but | haven't
reviewed this. | don't have an opi nion.
BY MR CHANDLER:

Q But you're famliar with the preanble of
a DQS strobe signal being approxi mately one full
clock cycle and the post-anbl e being approxi mtely
half a clock cycle; is that fair?

MR. LI NDSAY: (bjection. Qutside the

scope of direct.

THE W TNESS: I"'mfamliar with that in
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the context of the -- for exanple, the DDR3

systens we were previously |ooking at.
BY MR CHANDLER:

Q And you explained a few nonents ago that
gating a DQS strobe signal, or gating a signal nore
generally -- maybe you shoul d explain, what does
gating a signal acconplish?

MR. LI NDSAY: (bjection. Form
THE WTNESS: So it can have nultiple

meani ngs. In general, what it nmeans is to

sel ectively bl ock another signal. Now, that can
be -- that function can be inplenmented w th what
we call a logic gate, but there -- it could be

I npl emented with a tri-state buffer or a nunber

of ot her techniques.
BY MR CHANDLER:

Q Wuld it be possible, in your opinion
that in Figure 14 of Exhibit 1084, when the GATEON
signal transitions at approximately 5.5, it stops
bl ocki ng the DQS strobe signal, thus, permtting the
DQS strobe signal to transition fromlow to high and
fromhigh to low around tine T6 and tine T6.5, and
then after that, the GATEON signal goes | ow and
presunes bl ocking the DQS strobe signal ?

MR. LI NDSAY: njection. Form CQutside
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the scope of direct.

THE W TNESS: That could be what this is
suggesting, but | really don't have an opinion
as | sit here today.

BY MR CHANDLER:

Q And in Figure 14 of the Butt reference
mar ked as Exhibit 1084, the two transitions of the
DQS strobe signal around tinme T6 and tinme T6 and a
hal f correspond to the two pieces of read data on the
DQ data |line directly below it |abeled the DO and Di;
Is that fair?

MR. LI NDSAY: (bjection. Qutside the

scope of direct.

THE WTNESS: They mght. | really don't
know. They don't appear to be well-aligned. |Is
this -- is this aread or a wite operation?
This is a read operation, | guess. Ckay. Yeah,

then they're aligned.
BY MR CHANDLER:

Q In Figure 3A of both the Butt reference
mar ked as Exhibit 1029 and the Butt 2 reference
mar ked as Exhibit 1084, there's as schematic of how
t he GATEON signal is used, correct?

MR. LI NDSAY: (bjection. Qutside the
scope of direct as to Exhibit 1084.
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THE WTNESS:. There is a schematic
I ndi cating one use for the GATEON UN signal and

there's probably a -- | guess there's not a
GATEON LN signal. This nust just be the upper
ni bbl e.
BY MR CHANDLER:
Q Well, and Figure 3B shows the | ower
ni bble with GATEON LN, correct?
A Got it. Yes.
Q And do you believe a person of ordinary
skill in the art |ooking at Figures 3A and 3B of the

Butt reference marked as Exhibit 1029 and the Butt 2
reference marked as Exhibit 1084 woul d understand the
schematic illustrating the use of the GATEON signha
to gate the DQS strobe signal ?
MR. LI NDSAY: (bjection. CQutside the of
direct as to Exhibit 1084.
THE WTNESS: Not in a way that was
consistent with the figure we were just | ooking
at previously.
BY MR CHANDLER:

Q And why do you say that?

A. Well, there's an input to that
mul ti pl exer 123A which is ground --

(The Court Reporter requested
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clarification.)

THE W TNESS: Label ed 123A, and that
input is a ground input. And that tim ng
diagram if | recall right, seened to show a
hi gh-Z out put when GATEON wasn't assert ed.

BY MR CHANDLER:

Q What nmakes you say that as opposed to
GATEON bei ng | ow?
A. |*"mnot follow ng you. When GATEON i s

|l ow, the nmultiplexer we're | ooking at indicates to ne
that it should probably be driving the output of the
top input -- driving to the -- to its output the
val ue of the top input, which is ground.

Q | think you mght be alittle confused
because in Figure 14 of Exhibit 1084, that's show ng

N DD N DD NN DN P PP
o A W N P O © 00 N O

the DQS strobe signal being in the high-Z state, not
the output of the nultiplexer, correct?
MR. LI NDSAY: (bjection. Qutside the
scope of direct. And form
BY MR CHANDLER:
Q So when the GATEON is | ow, the gated DQS
strobe signal is also | ow?
MR. LI NDSAY: Sane objection.
THE WTNESS: As | said, | don't really

know exactly what this timng diagramis
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showi ng, but it's not show ng that.
BY MR CHANDLER:

Q A person of ordinary skill in the art
understands a nultiplexer and the GATEON sel ecti on
signal, right? Being able to select between either
ground or the DQS signal, fair?

MR. LI NDSAY: (bjection. Qutside the
scope of direct.
THE WTNESS:. Yes, | would agree with

t hat .
BY MR CHANDLER:

Q So when the GATEON signal is |low, the
gated DQS signal will be -- can be | ow because that's

the ground input, fair?
MR. LI NDSAY: (bjection. Qutside the
scope of direct.
THE WTNESS:. Yes, that's correct.
BY MR CHANDLER:

Q And when the GATEON signal is in the
other state, the output will be whatever the input is
on the DQS strobe |ine, which may be high-Z or may be
DQS strobe signal, correct?

MR. LI NDSAY: (bjection. Qutside the
scope of direct.
THE WTNESS: It will select -- the
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BY MR CHANDLER:

Q Wiy do you say that?

A. Figure 14 doesn't show t he behavi or that
we just discussed. It shows different behavior.

Q Can you explain it alittle nore?

A Sur e.

mul tiplexer will select for its output whatever
signal is on the DQS lines. But the discussion
we're just having nowis still inconsistent with

what we're | ooking at Figure 14.

MR. LI NDSAY: (bjection. Qutside the
scope of direct as well.

THE WTNESS:. So you'll see that, for
exanple, during the first timng period, GATEON
Is low, but the output is not Iow -- the output
of DQS is not |ow.

MR. CHANDLER: Wy don't we go off the
record for just a nonent. Let ne take a | ook
and we'll cone back in just a few m nutes.

THE VI DEOGRAPHER: O f the record at
4:05 p.m Pacific tine.

(A recess was taken.)

THE VI DEOGRAPHER: On the record at
4:12 p.m Pacific tine.
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BY MR CHANDLER:

Q What does FIFO stand for?

A. FI FO stands for first in, first out. And
it's witten all in upper case F-1-F-QO

Q In the Butt reference marked as about

1029, as well as the Butt 2 reference marked as
Exhi bit 1084, the gated strobe signal is PDQS out and
NDQS out, correct?
MR. LI NDSAY: (bjection. Qutside the
scope of direct as to Exhibit 1084.
THE W TNESS: Perhaps. Wich figure was

that in?
BY MR. CHANDLER:
Q Vell, it's in Figure 2, and then the

upper ni bble and | ower nibble versions are in

Figures 3A and 3B, correct?

A Yes, | see that.

Q And so the DQS strobe signal is not the
gated strobe signal. The gated strobe signal is
PDQS out and NDQS out, correct?

A. Yes, | think that's fair.

Q So in Figure 14 of Exhibit 1084, that's

showi ng the DQS strobe signal, not the gated strobe
signal, correct?
MR. LI NDSAY: (bjection. Qutside the
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scope of direct.
THE WTNESS: It is |abeled DS
BY MR. CHANDLER:

Q And then --

A | don't knowif that's -- | don't know if
that's an abbreviation for the -- the P and the N
versions are because they're -- they use what's

call ed conpl enentary signaling where the same signal
I's sent both high and | ow.

| don't know if they're using DQS just to
refer to the aggregate signal or the input, which was
just DQS.

Q But in Figures 3A and 3B of the Butt
reference marked as Exhibit 1029 and the Butt 2
reference marked as Exhibit 1084, the multipl exer
receives as an input the DQS strobe signal and the
GATEON signal, and then the output is what
contributes to the gated PDQS out and NDQS out,
correct?

MR. LI NDSAY: bjection. Form And
out si de the scope of direct.

THE W TNESS: Yeah. The output fromthe
mul tiplexer 123B gets presented as PDQS out LN
and NDQS out LN.

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com
Samsung Ex. 1074, p. 200
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



DR. WILLIAM MANGIONE-SMITH June 04, 2024
Samsung Electronics Co., Ltd. vs Netlist, Inc. 201

BY MR CHANDLER:
Q And then in Figure 3A the output of
mul ti pl exer 123A --
(The Court Reporter requested
clarification.)
BY MR CHANDLER:
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Q In Figure 3A the output of nultiplexer
123A is output of the upper nibble, versions of those
two sane signals, correct?

MR. LI NDSAY: (bjection. Qutside the

scope of direct as it relates to Exhibit 1084.

THE WTNESS: Yes, that's correct.
BY MR CHANDLER:

Q And so the way the nultiplexer works is,
In one state, the GATEON signal can select the DQS
| nput to be the output, and in the other state, the
GATEON si gnal woul d select ground to be the output of

t he gated strobe signal, correct?

A That appears to be its function | ooking
at this Figure 3A and 3B.
Q So in Figure 14 of Exhibit 1084, | think

you were suggesting that the output of the gated
strobe signal doesn't match up with Figure 14. But
ny understanding is that Figure 14 is showi ng the

I nput of the DQS strobe signal into the nmultiplexer

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com
Samsung Ex. 1074, p. 201
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



© 00 N o o B~ W DN PP

N DD D N NDMNDN P P P PP PP PR R
a b W N B O © 0 N OO0 O M WO N B O

DR. WILLIAM MANGIONE-SMITH June 04, 2024
Samsung Electronics Co., Ltd. vs Netlist, Inc. 202

in and Figures 3A and 3B of exhibits 1029 and 1084.
Do you understand the difference?
MR. LI NDSAY: bjection. Qutside the
scope of direct. And form
THE W TNESS: Yes, | do.
BY MR CHANDLER:

Q And so in that situation, or with that
under st andi ng, when the GATEON signal is |ow, then
the output of the gated DQS strobe signals would be
ground, also referred to as low. And then,
conversely, when the GATEON signal is high, the
out put of the gated strobe signal woul d be what ever
is onthe DS line; is that fair?

MR. LI NDSAY: (bjection. Qutside the

scope of direct.

THE WTNESS: | wouldn't say that.
BY MR CHANDLER:
Q Wy ?
A |'"d have to go back and review this
further.
Q And is the reason you wouldn't say it

because you have to go back and review it further or

because there's sonething | said that you believe is

I ncorrect?
A |'d have to go back and -- the reason is
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because to be confident in that answer |'d have to
review it further, not that | identified anything
that you said that | fundanentally disagreed wth

Q | n paragraph 73 of the Butt reference
mar ked as Exhibit 1029, which corresponds to
colum 12, line 58, of the Butt 2 reference nmarked as
1084, they both teach that the asynchronous FIFGCs 112
are generally reset before a read operation to ensure
a fresh start for nenory reads, correct?

MR. LI NDSAY: (bjection. But just, Ted,
| m not sure you neant paragraph 73. | don't
think there's a paragraph 73.

THE WTNESS. Well, 1've got the '584 in
front of me, and I amat columm 12, but could
you rem nd nme of which |ine nunber you wanted ne
to | ook at?

BY MR CHANDLER:

Q Colum 12, line 58, it starts around 58.
A | see that.
Q And what is the benefit of resetting the

FI FO before a read operation? How does that ensure a
fresh start for nenory reads?
MR. LI NDSAY: (bjection. Qutside the

scope of direct. Form

THE WTNESS: | don't know. Maybe they
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were worried about there being what we would
refer to as stale data in there, but | don't
know why there woul d be stal e data.
BY MR CHANDLER:
Q Coul d you turn to the Hiraishi reference
mar ked as Exhi bit 10057
A. Ckay.
Q And | ook at Figure 5. Let ne know when

you're there.
A. Ckay.
Q On the left side of Figure 5 of the
Hi rai shi reference marked as Exhibit 1005 is data
| ine LO, which includes a DQS signal at term nal 350
and a DQ signal at termnal 340, correct?
A Yes, | see that.

Q And in Figure 5 of the H raishi reference

June 04, 2024
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mar ked as Exhibit 1005, a read operation goes from
right to left and a wite operation, spelled
Wr-i-t-e, goes fromleft to the right as shown, for
exanple, by the direction of the arrows for the wite
FI FO 301 and the read FIFO 302; is that fair?

A Yes.

Q And as expl ai ned by paragraph 84 of the
Hi rai shi reference marked as Exhibit 1005, and as

illustrated in Figure 5, in the case of a wite
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operation, wr-i-t-e, the wite FIFO circuit 301
buffers the DQ data fromtermnal 340 with the DQS
data strobe signal fromterm nal 350, correct?

A Yeah, | believe so. It says:

The FIFOwite circuit 301 buffers data DQ

that is supplied via an input/output termnal 340

with a data strobe signal DQS that is supplied

via an input/output term nal 350.

Q And that's also illustrated in Figure 5;
Is that fair?

A | believe so, yes.

Q So Figure 5 of the Hiraishi reference
shows the DQS data strobe termnal from350 is used
by the wite FIFO 301, correct?

A Yes. It shows the signal -- the DQS
si gnal being received, passing through the input
buffer |labeled INB, and then being sent to the wite
FIFO circuit 301.

Q And would it be fair to say that a person
of ordinary skill in the art woul d understand that
the DQS data strobe signal fromtermnal 350 can be

used to sanple the data in the wite FIFO 3017

A Yes. They mght infer that fromthis
figure, sure.
Q On the right side of Figure 5 of the
@ ESQUIRE 800.211.DEPO (3376)
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Hirai shi reference is data |line L1, which includes a
DQ signal at termnal 314 and a DQS signal at
termnal 351; is that fair?

A Yes, | see that.

Q As expl ai ned by paragraph 84 of the
Hirai shi reference marked as Exhibit 1005, in the
case of a read operation using data line L1, the read
FIFO circuit 302 buffers the DQ data fromterm nal
341 wwth a DQS strobe signal fromterm nal 351, and
then Figure 5 shows that DQS data strobe signal from
termnal 351 is delayed by delay circuit 372 before
it goes into the read FIFO 302, correct?

A. There is a path fromterm nal 351
recei ving DQS through a second read side input buffer
into selector 332, fromthere, into delay circuit
372, and then being shown driven down into FIFO read
circuit 302.

Q And then there's a simlar path using
data line L2 where account read FIFO circuit 302
buffers the data fromtermnal 342 with the DQS data
strobe signal fromtermnal 352 that gets del ayed by
delay circuit 372; is that fair?

A. Well, there is a path from 342 through,
again, an input buffer, and then into a selector, and

then into that sanme FIFO that we've been talking
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about, the FIFOread circuit |abeled el enment 302.

Q And Figure 5 of the Hraishi reference
illustrates that the DQS data strobe signal is used
by the read FIFO 302 after being delayed by the del ay
circuit 372, correct?

A This figure on its own does show that the
signal is delayed before it arrives at 302.

Q And would it be fair to say that a person
of ordinary skill in the art woul d understand that
t he del ayed DQS data strobe signal com ng out of 372
can be used to sanple the DQ data signal in the read
FI FO 3027

A. Perhaps. | think it depends. And
| woul d expect themto turn to further discussion of
t hose various conponents, particularly 302.

Q Could you turn to Figure 1 of the
Hi rai shi reference, and I et ne know when you have it
in front of you?

A Ckay. | have it.

Q And are you famliar with Figure 1 of the
Hirai shi reference?

A. Yes, | have sone famliarity with it.

Q Figure 1 of the Hraishi reference nmarked
as Exhibit 1005 is a schematic diagram for nenory

nodul e 100, according to paragraph 13, anong ot her
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pl aces, correct?

A That seens to match my recoll ection.

Q And as shown in Figure 1 of the Hiraish
reference marked as Exhibit 1005, there is a data
line L1 that is -- actually, there are nultiple data
| ines L1, each of which are |onger than the data
lines |abeled L2; is that fair?

A. Yes. That appears to be the case.

Q And so, for exanple, the data line L1
connects a given data buffer 300 to the correspondi ng
menory chips in the top row, while the shorter data
| ine L2 connects a given data buffer corresponding to
the nenory chips in the bottomrow, which are closer
to the data buffer; is that fair?

A | think that's fair.

Q I n your expert declaration marked as
Exhi bit 2013, on page 72 you provide an annot at ed
version of Figure 1 to the Hiraishi reference marked

as 1005, correct?

A. kay. |'ve got 2013 open. Can you
rem nd me which figure or page you were suggesting?
Q Printed page nunber 72, which is PDF
page 76.
A. Okay. Al right. Yes, | see that.
Q And you explain in paragraph 122 of vyour
2 ESQUIRE LD ST
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decl aration marked as Exhibit 2013 that in your
annotated version of Figure 1 of the Hiraishi

ref erence shown on page 72, you have highlighted
menory chip 200-0 and data register buffer 300-0 in
red, and you have highlighted nenory chip 200-19 and
data regi ster buffer 300-4 in green, correct?

A Yes.

Q And so in your annotation of Figure 1 of
the Hiraishi reference marked as Exhibit 1005, the
menory chip 200-0 highlighted in red is further away
fromthe corresponding data buffer 300-0 in red as
conpared to the nenory chip 200-19 highlighted in
green is fromthe correspondi ng data buffer 300-4
hi ghlighted in green, correct?

A Yes.

Q O to put it another way, in your
annotation of Figure 1 of the Hiraishi reference
mar ked as Exhi bit 1005, the nenory chip 200-0
highlighted in red uses the longer data Iine L1 while
the nmenory chip 200-19 highlighted in green uses the
shorter data line --

(The Court Reporter requested
clarification.)
BY MR CHANDLER:

Q To put it another way, in your annotation
@ ESQUIRE 800.211.DEPO (3376)
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of Figure 1 of the H raishi reference marked as
Exhi bit 1005, the nmenory chip 200-0 highlighted in
red uses the longer data line L1 while the nenory
chip 200-19 highlighted in green uses the shorter

data |line L2, correct?

A Yes, that's correct.
Q And it would be fair to say that a person
of ordinary skill in the art would understand that to

mean that for a read operation, it will take a | onger
amount of time for the data fromnenory chip 200-0 in
red to reach the corresponding data buffer 300-0 in
red as conpared to the anmount of tine it takes for
data fromthe nmenory chip 200-19 in green to reach

t he correspondi ng data buffer 300-4 in green,
correct?

A | think that's correct. They're arrayed
in this physical manner. There's a |onger path for
the red signals to cover than the green, so they
shoul d take a | onger tine.

The tinme difference may end up being
I nsignificant and sonething that doesn't need to be
addressed, but it depends on how big that tine
di fference is.
Q And so in this exanple where we've been

di scussing data line L1 versus data line L2, there
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are different delays in the vertical direction which
sonetinmes may be referred to as a flight tinme del ay
or a fly-by delay, and this is in contrast to the
fly-by delays in the horizontal direction with
respect to the control address and clock signals; is
that fair?
MR. LI NDSAY: (bjection. Form
THE WTNESS: So | wouldn't -- as
Illustrated here, | would not call themfly-by
del ays, but flight time delays | don't have any

objection to. And those are different del ays

N N NN NN R B R B R R R R
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fromthe fly-by delays incurred in -- because of

signal propagation in the horizontal direction.
BY MR CHANDLER:

Q So at a high level, in Figure 1 of the
Hi rai shi reference marked as Exhi bit 1005, we have
flight time delays in the vertical direction for the
data and strobe signals, and then we al so have ot her
flight time or you could call it fly-by delays in the
hori zontal direction for the control address and
clock signals; is that fair?

A Yes, | believe that's fair

Q On page 73 of your expert declaration
mar ked as Exhi bit 2013, you show part of Figure 15 of
the Hiraishi reference marked as Exhibit 1005,
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correct?
A Yes, that's correct.
Q And Figure 15 of the Hiraishi reference

shows a timng diagramfor read data, correct?

A Yes.

Q And as shown on page 73 of your expert
decl aration, marked as Exhibit 2013, Figure 15 of the
Hi rai shi reference shows the tinme A required for read
data fromnmenory chip 200-0 to data register buffer
300-0 is less than the time Arequired for read data
frommenory chip 200-19 to data register buffer
300-4, correct?

A Yes, | see that.

Q And that's the opposite of what we j ust
di scussed in Figure 1 of the Hraishi reference where
the timng relationship in your annotati on woul d be
exactly the opposite, which is, in your annotation
shown on page 72 of Exhibit 2013, the tinme fromthe
menory chip 200-0 in red to the data register buffer
300-0 in red would be |onger than the tinme from
menory chip 200-19 in green to data regi ster buffer
300-4 in green; is that fair?

MR. LI NDSAY: (hjection. Form

M sstates prior testinony.

THE WTNESS: No. The two are conpletely
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consi stent.
BY MR CHANDLER:

Q The nunbering of the nenory devices and
data buffers in Figure 1 does not correspond to the
nunbering of the nmenory devices and data buffers in
Figure 15, and does not correspond to the tine
required for read data on data line L1 conpared to
read data on data line L2, correct?

MR LI NDSAY: (Objection. Form

THE W TNESS:. Figure 15 does not identify

the delays for read data on L1 and read data on

L2 at all.

BY MR CHANDLER:

Q Vell, it's the flight time. | don't know
if you were calling a delay a flight tine.

But it's showng the tine fromthe read
command at the nenory chip until that data is
received at the data buffer, which would include a
flight time delay, correct?

A. Maybe |' m m sunder st andi ng your question.
But there are two related but different flight tine
del ays here as | thought we agreed to refer to as

sort of the vertical and the horizontal.

Q Ri ght.
A. And Figure 15 is largely tal ki ng about
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what happens as a consequence of the horizontal. The
annotated figure that we were | ooking at previously
I's focused on the vertical. And the vertical flight
time delays are -- for either the red or the green
path are going to be significantly I ess than the
hori zontal flight time or fly-by del ays.

Q And so is that the understanding that you
used in form ng your opinions in your expert
decl aration marked as Exhibit 20137

A. | certainly intended to, yes.
Q Let me mark -- actually, this has
previously been marked as Exhibit 1070. ['ll put it

in the chat. And |let ne know when you have it.
(Exhibit 1070 was identified.)
Do you have Exhi bit 10707

A Yes, | do.
Q And Exhibit 1070 is -- it's mainly for
convenience. It reprints several of the paragraphs

fromthe Hraishi reference marked as Exhibit 1005.
It shows Figure 5 in the upper left. And it shows
part of annotated Figure 15 in the upper right and
part of annotated Figure 11 in the bottom

Do you see all of that?

A. Yes, | do.
Q So Figure 15 is a timng chart for
@ ESQUIRE 800.211.DEPO (3376)
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expl aining the read | eveling operation, correct?

A. Yes, | believe so. Yeah.
Q And then Figure 11 is a timng chart for
expl aining a read operation -- what is sonetines

referred to as sort of a normal read operation after
initialization;, is that fair?

A. Yes, | think that's fair.

Q And so in Figure 15 during the read
| evel i ng operation, that woul d occur at
initialization as we di scussed previously, correct?
And this is what Hraishi refers to as step $4 of the
initialization process, correct?

A. Yeah, let ne see. Ckay. |'mfollow ng
you.

Q And so in the -- in Figure 15 during read
| eveling, tinme Ais neasured, correct?

A | n essence, yes.

Q And tine A includes as you see above, the
bl ue rectangles includes a flight time, correct?
Wite part of time A?

A. Yes, | see that.

Q So the first five clock cycles of delay
are because of a CAS latency, which in this exanple
Is five clock cycles, and then the anount of del ay

after the fifth clock cycle is due to a flight tine
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del ay, correct?
A. Yes, that seens to be what they're
I ndi cati ng here.
Q And for the read data, the flight tine

delay of that data is in the vertical direction,

correct?

A. For the read data, the flight tinme of
that delay is in the horizontal and the verti cal
di rection.

Q The read command has a horizontal flight

tinme delay, but the read data is going in the
vertical direction.

And so any flight tinme delay for the read
data is in the vertical direction; is that fair?

A. Yes. | thought you were tal king about
the read delay, so that was ny confusion.

Q And so in Figure 15, the flight tine
delay that's being neasured there is fromthe nenory
chip in green, which is going to output the data at
approximately tinme T5 given a CAS | atency of five
cl ock cycles, down to the data register buffer bel ow
it which, you know, is some distance away in the
vertical direction, which adds sonme flight tinme del ay

totime A, 1s that correct?

A Plus the flight tinme in the horizontal
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di rection.
Q And so the flight time delay in the

vertical direction will be different dependi ng on
whet her that nmenory chip is in the top row, which is
further away and is connected with the | onger data
line L1, versus whether that nenory chip is in the
bottomrow and is closer to the data buffer and is
connected with the shorter data line L2; is that
fair?

A Yes, | think that's fair.

Q And the longer flight tinme delay in the
vertical direction corresponds to the nenory chip
using data line L1, and the shorter flight tinme del ay
in the vertical direction corresponds to the nenory
chips using data line L2; is that fair?

A | think that's fair.

MR. CHANDLER: Wy don't we take a short
br eak.

THE VI DEOGRAPHER: O f the record,
Counsel ?

MR. CHANDLER: Yeah.

THE VI DEOGRAPHER: O f the record at

4:47 p.m Pacific tine.

(A recess was taken.)
THE VI DEOGRAPHER: On the record at
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4:53 p.m Pacific tine.
BY MR CHANDLER:

Q Are there any clarifications or
corrections you'd like to give any of your testinony

fromearlier today?

A No, not that | can think of at the
nmonent .
Q Turn to Figure 15 as shown in black and

white in the Hiraishi reference marked as

Exhi bit 1005. So |look at the full figure, not just
nmy annotation or your annotation, but the full
Figure 15, and |let ne know when you have it.

A kay. | have it with ne.

Q So the top section of that figure is a
timng diagramwth reference to the
command/ address/ control register buffer, correct?

A Yes.

Q And that's essentially the controller in
the mddle of the menory nodule; is that generally
fair?

A. Yes, | think that's generally fair.

Q And so the timng diagramin Figure 15
shows at tinme TO according to the line clock out, the
controller will send out to the nenory devices and

the data register buffers a read conmand, correct?
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A. The read command is sent out a little bit
earlier than that. It looks like it's trying to use

the clock to center the eye of the read command.

Q | just want to nmake sure we're | ooking at
preci sely sanme thing, which is that if you | ook at
the top clock line | abeled clock out there's a TO,
and the read conmand that is sent out by the
controller is centered on time TO, which is how
commands are normally aligned, correct? They're
center aligned wth the clock?

A. Yes, that's what | was getting at. It's
centered on TO. It's not sent out on TO. [It's sent
out a little bit earlier.

Q But it would be conventional to refer to
this read command as being transmtted at tinme TO;
woul d that be fair?

A. It is being transmtted during tine TO,
sure. O you could say it's received at tine TO.

Q Well, but it's not received at tinme TO.
| nmean, that's one thing | want to be clear about.

Because what this Figure 15 is talking
about is the controller sending out a read command in
the horizontal direction to the nenory chips and to
the data register buffers, correct?

A. Yes, but is it show ng these command
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val ues at the nenory controller or at the nenory
devi ces?

Q Well, that's what we're going to get to.
It shows both, right? It shows in the top section of
Figure 15 under the rectangl e command/ address/ control
register buffer, it's showng the timng within the
controller, which is that at clock out of the
controller at time TO, there is a read conmand
centered at tine TO in the clock out, which is sent
out towards the nenory chips and data register
buf fers.

Are we so far so good?

A. Yes, | see that now | see what you're
getting at. But continue, please.

Q And then below that line, that vertica
line fromTO on clock out, you see that there's the
first flight tinme delay. And this would be between,
you know, the timng diagramfor the
command/ address/ control register buffer, and then we
get down to the timng diagramfor the nmenory chip,
and Figure 15 is indicating that there is a flight
time delay for that read conmand as it goes fromthe
controller in the center of the nenory nodule out to
the nmenory chip as well as out to the data register
buf fer.
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And that's the horizontal flight tine
delay for the read conmmand, correct?
A. Yes, that's correct.
Q And so when the nenory chip and also the

data regi ster buffer receive the read conmand, that
Is indicated as tinme zero on the clock in of the
menory chip as well as tine zero of the clock in for
the data register buffer, correct?

A Yes.

Q So that first flight tinme delay shown on
the left side of Figure 15 is referring to the
hori zontal flight tinme delay for the read command; is
that fair?

A Yes, | think that's fair.

Q Al right. And at the nenory chip, it
receives in the read conmmand at tinme zero in the
clock in signal, and in this exanple, there's a CAS
| at ency of five clock cycles. And so at tinme T5 on
clock in for the nenory chip is when the nmenory chip
s going to output data on the line DQ out; is that
fair so far?

A Yes.

Q And then after the nenory chip outputs
data on the line DQ out, according to the nenory

chips time T5 on clock in, that data is going go down

June 04, 2024
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to the data buffer in the vertical direction on a

data line that is shown, for exanple, in Figure 1,

correct?
A. Yes.
Q And there's going to be a vertical flight

tine delay as the data travels fromthe nenory chip
down the data line to the data register buffer that's
vertically belowit, correct?

A. Yes, that's correct.

Q And Figure 15 shows that vertical flight

N N DN NN R B R B R R R R
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tinme delay as the arrows between T5 and naybe T5.3 or
so; is that --

A. Sonething |ike that, sure.

Q And the total tinme fromTO until tine,
say, 5.3, is labeled as tine A for nenory chip 200-0
to data register buffer 300-0, correct?

A Sur e.

Q And that tinme A conprises the CAS | atency
delay of five cycles, plus the vertical flight tine
del ay, which | ooks like is perhaps 0.3 clock cycles
for the tinme A corresponding to the nenory chip 200-0
to data register buffer 300-0; is that fair?

A. It looks like that is -- yeah, that m ght
be an estimate. | don't think these -- as

eyeballing, the delay is supposed to be --
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Q Yeah.
A. -- really reliable. Sonetines one of

themw || be greater, sonetines the other, of the
flight tinmes.

Q But what is sort of reliable and clear is
that the tinme A conprises the CAS | atency del ay of
five clock cycles, plus the fight tine delay in the
vertical direction for the read data as it travels
fromthe nmenory chip down to the data register
buffer; is that fair?

A Yes, that's fair. Starting with when the
read command is received at the data buffer, yeah.

Q And that al so corresponds to the tine the
read command is received at the nenory chip, correct,
in this figure?

A They're shown to be very close. And

| woul d expect themto be very close. They m ght be

identical. But | would also expect there to be sone
smal | iterations between them
Q And then if we turn back to Figure 1 of

the Hiraishi reference marked as Exhibit 1005, the
flight time delay in the vertical direction will be
greater for the data line L1 connected to nenory
chips at the top as conpared to the flight tinme del ay

for the data on data line L2 that's connected to the
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menory chips in the bottomrow, is that fair?
A. Yes, the length of the wires for L1 is
greater than the length of the wwres for L2, so the

del ay shoul d be greater.

Q Coul d you turn to Figure 7 of the
Hi raishi reference, and |let nme know when you're
t here?

A. Ckay.

Q Now, Figure 7, as explained in

paragraph 12, is a connection diagram of the nenory

modul e 100, correct?

A Ckay.

Q And Figure 7 of Hraishi uses a |ot of
the sane | abels that appear in Figure 1, such as L1
and L2 and -- for exanple, correct?

A. Yes.

Q But there are also sone differences.

| nmean, Figure 7 doesn't |ook the sane as Figure 1
and, for exanple, Figure 7 is labeling the closest
nmenory chip and data buffer as zero and the furthest
menory chip and data buffer as 4, which is sort of
different fromFigure 1, correct?

A | don't renmenber how figure -- yeah,
| think Figure 1 m ght have | abeled themin the

opposite direction.
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Q Ri ght.
A But, regardless, | certainly agree this
figure is different. It's a different

representation.

Q And, for exanple, Figure 1 shows,
| guess, five data buffers off to the |eft and four
data buffers off to the right, but then Figure 7
shows five data buffers off to the right; is that
fair?

A Yes.

Q In Hraishi's nmenory nodul e, the data
regi ster buffers 300 are each coupled to respective
data connectors 120 with a correspondi ng data line LO
as explained, for exanple, in paragraph 103 of
Hraishi; is that fair?

A | believe that's -- yes, that's
consi stent with ny understandi ng.

Q And the data |line LO transfers both data
signals DQ Pre, and the correspondi ng strobe signals
DQS- Pre, correct?

A. Yes, that is how Figure 7 is | abel ed.

Q And data lines L1 and L2 connect the data

regi ster buffer to respective nenory devices,

correct?
A Yes, that's correct.
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Q Each of data lines L1 and L2 transfer
bot h data signals DQ Post and correspondi ng strobe
si gnal s DQS- Post, correct?

A Yes, that's accurate.

Q And -- we should put that aside.

Wuld it fair to say, Dr. Mangione-Smth
that Netlist did not invent the nenory nodul e?

A. | would agree that that's fair.

Q And Netlist did not invent DDR nenory
devi ces, correct?

A. Vell, they did not -- they were not the

N N NN NN R B R B R R R R
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original inventors of DDR nenory devices, that's

true.

Q And they did not invent DDR2 or DDR3
menory devices, correct?

A | think that's accurate.

Q Netlist did not invent the buffered D MV

menory nodul e, correct?

A My recollection is that Netlist did not
invent the fully buffered DI MM nenory nodul e.

Q And Netlist did not invent distributed
data buffers for a nmenory nodule, correct? For
exanple, the Hraishi reference is prior art to the
' 608 patent and the Hiraishi reference has

di stributed data buffers, right?
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A Netlist has clainmed to have invented a
particular kind of distributed data buffer. [|'m
accepting that Hraishi is prior art. | haven't gone

t hrough and verified that nyself. And | don't know

that | would characterize it as a distributed data
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buffer. | haven't really thought about it.

Q Netlist did not invent tri-state buffers,
correct?

A. That's correct.

Q Netlist did not invent DQ data signals or

DQS data strobe signals or clock signals, correct?
A. That's correct, they did not invent any

of those three types of signals.

Q And Netlist did not invent the fly-by
t opol ogy and nenory nodul es, correct?
A That's correct.
Q Netlist did not invent read |eveling or

wite |eveling, correct?
A. Yeah, | think that's a fair

characterization.

Q Netlist did not invent sanpling signals,
correct?
A. Wel |, they use sanpling signals.
| wouldn't say that they invented the concept.
Q Netlist did not invent the ability to
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delay a strobe signal or a data signal, correct?

A. | would say that's correct.

Q Are there any corrections or
clarifications you' d like to nake to your testinony
t hat you have given to ne today?

A Not that | feel like I need to nmake as
| sit here.

MR. CHANDLER: All right. | pass the

W t ness.

MR. LI NDSAY: Let's go off the record.
THE VI DEOGRAPHER: | "' msorry, Counsel.

Did I hear "off the record"?

MR. CHANDLER: Yes, off the record is
fine. Wiy don't we go off of the record and

t hen, John, you can tell us how | ong you want.

THE VI DEOGRAPHER: O f the record at

5:12 p.m Pacific tine.

(A recess was taken.)
THE VI DEOGRAPHER: On the record at

5:27 p.m Pacific tine.

EXAM NATI ON
BY MR LI NDSAY:

Q Dr. Mangione-Smth, do you recall earlier

today testifying about whether or not you took into

consi deration that DDR3 nenory nodul es adopted a
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fly-by topology for commands, addresses, and control
signal s, and your response was that you don't recall,
but you woul d be happy to review your declaration
further; do you recall that?

A Yes, | do.

Q kay. Could you, in your declaration
then, Exhibit 2013, turn to paragraph 1257

A Ckay.

Q In the first sentence -- can you read the

first sentence for the record, please?
A Yes. The first sentence says:
Because Hirai shi assunes that the
differences in fly-by delays is always |ess than
one clock cycle, Hraishi sinply sets the

buffer's latency to the next higher clock cycle

to adequately address all expected flight del ays.

Q So did you consider the fact that
Hi rai shi adopted a fly-by delay topology in rendering
your opi ni ons?

A Yes, | did. That was an el enent of
Dr. Wedig's argunents, and | was considering his
argunment s.

Q And could we turn to paragraph 64 of your
decl aration (audio disruption)? And once you're

there, if you could just read the first sentence for
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t he record.
A. So paragraph 64, the first sentence says:
Tokuhiro discloses a fly-by topol ogy for
command/ addr ess/ cl ock wiring between the nenory
controller 12 and the SDRAM devi ces nmounted on

DI MM nodul e 11.

Q So did you consider the fact that
Tokuhiro adopted a fly-by del ayed topol ogy in
rendering your opinions?

A. Yes, absolutely. That was a significant
conponent of -- or it was at |east a conponent of
Dr. Wedig's anal ysis and argunents.

Q Thank you.

Coul d you pull up what was introduced as
Exhi bit 1079?

A Yes, | have it in front of ne.

Q |s this representing an annotated version
of Hiraishi Figure 7?

A Yes, | believe it is.

Q Do you recogni ze what additiona
i nformati on has been added to this that was not in
Hiraishi's Figure 77

A Well, first of all, the coloring in
general was added. But nore significantly, the

cl ocks that show the various degrees of delay for
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hori zontal flight tinmes on the bottomof this exhibit
were added to Hiraishi.

Q Thank you.

So | apol ogi ze for junping back and
forth, but if you could | ook at your declaration
par agraph 120.

A. Yes, I'll switch to that. [|'ll also say
that | think the clocks at the bottom of the second
page were also added. But | wll turn to 120. Ckay.
" msorry, which exhibit, 10207

Q Sorry. Your declaration, Exhibit 2013.
A. kay. |I'mthere.
Q And so in paragraph 120, could you j ust

read the first sentence for ne?
A. Yes, once | get there.
So the first sentence of 120 | state:
Hi rai shi does not envision del ays

exceedi ng one clock cycle, as is evident from

Figure 15, which is -- a partial reproduction is
bel ow.
Q So the annotated Figure 7 that we just

| ooked at a nonment ago that was introduced as
Exhi bit 1079 that shows clock -- that shows del ays
greater than one clock cycle, was that a concept

envi si oned by Hiraishi?
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MR. CHANDLER: (Objection. Form
THE WTNESS: | didn't find flight tinme
del ays greater than one clock cycle considered
in Hraishi at all.
BY MR LI NDSAY:

Q And also wth respect to Exhibit 1079,
there's an annotation that was added show ng the
possibility of two conmands being on the sane |line at
the sane tinme; do you recall that?

A Yes, | do.

Q Does Hiraishi -- well, strike that.

VWhat was that (indecipherable)?

(The Court Reporter requested
clarification.)

MR. CHANDLER  Yes, sane request, John.

Sonet hing blipped out so | couldn't hear the

question to see if it's objectionable.
BY MR LI NDSAY:

Q The concept of having two commands on the
sane |ine at the sanme tine, you gave that a nane

earlier today. What was that?

A. | called it wire pipelining.
Q Ri ght.
Does Hiraishi describe wire pipelining?
A No.
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Q Do you recall any disclosure in Hiraish
t hat woul d suggest he envisioned the possibility of
there being two conmands on a line at the sane tine?

A No.

Q s it inherent that you woul d have nore
t han one command on a line at the sane tine in a
device such as Hiraishi's?

A. No. And, in fact, that usage greatly
conplicates systemdesign and timng. And in ny
experience, engineers try to avoid it as nuch as
possi bl e.

Q Do you recall earlier today testifying
about read |l eveling being used to account for a skew

of data signals in the context of the DDR nenory

nodul e?
A Yes, | do.
Q Wth that in mnd, can you turnto

par agraph -- page, actually, 78, printed page 7-87?
MR. CHANDLER I'msorry, it clipped out,
Jonat han. \Were? \Were?

BY MR LI NDSAY:

Q So Exhibit 2013, page 78, begins
par agraph 133.
A Yes, |I'mthere.
Q Hirai shi describes what it calls an $4
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read | eveling operation.
| s that what you're discussing here in
par agr aph 133?
A Yes, this --
MR. CHANDLER  (Cbjection. Form
THE W TNESS: The section reads:
H raishi S4 read | eveling operations
adjust the activation timng of Hraishi's input
buf f ers.
BY MR LI NDSAY:

Q And can you read for the record the | ast
sentence of that paragraph 133?

A The | ast parenthesized sentence or the

one before that?

Q A fair point. Starting with the unquoted
sentence at the end, adjustnent.
A Adjustnent to the timng of when the
i nput buffers INB are turned -- maybe

that's an error, it probably should
be turned on -- is carried out to
ensure they are active when data --
that's anot her broken sentence.
But what | was trying to say is that the
I nput buffers are ensured to be turned down when read

data is present.
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Q And then the quoted passage that foll ows
that fromH raishi, is that describing what Hiraish
regards as $4 read | eveling?

MR. CHANDLER: (Objection. Form And
obj ection | eadi ng.

THE WTNESS: Yes, it is. |t says:

The tine is dot, dot, dot, used in an
adjustnment of the activation timng of the input
buffer circuit INB and the Iike.

BY MR LI NDSAY:

Q So does Hiraishi describe read | eveling
in the sanme way that the DDR3 standard m ght discuss
or at least envision read | eveling?

MR. CHANDLER: (Objection. Form

THE WTNESS: No. | believe it's -- it's
very different. Hraishi is focusing on when to
turn on the input buffers | believe, in part, at
| east, to save power consunption.

BY MR LI NDSAY:-:

Q | f you could turn to paragraph 110
A. kay. |I'mthere.
Q Can you describe what Hiraishi's wite

| evel ing operation is about generally?
MR. CHANDLER: (Objection. Form
THE WTNESS: So | say:

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com

Samsung Ex. 1074, p. 235
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



© 00 N o o B~ W DN e

N I R N R N N N N T o T T e S S O N
o &~ W N B O © 00 N OO 0o M WO N O

DR. WILLIAM MANGIONE-SMITH June 04, 2024
Samsung Electronics Co., Ltd. vs Netlist, Inc. 236

Hraishi's S4 wite | eveling accounts for

m smat ches between the tine of receipt of a clock

signal and the data strobe DQS at the nenory

chi p.

BY MR, LI NDSAY:

Q Wth that in mnd, do you recall earlier
today testifying about wite leveling in the context
of DDR3 menory and it being used to address control
and cl ock address control and clock signals skew in

order to allow the operation of the nodule to be

accur at e?
A. Yes, | recall that discussion.
Q Is Hraishi's wite |eveling operation

different than wite leveling in the context of DDR3?
MR. CHANDLER  (Objection. Form
THE WTNESS: Yes, it is different.
BY MR LI NDSAY:
Q For exanple, does Hraishi's wite
| eveling affect the timng or skew of address and
control signals at all?

MR. CHANDLER: (bject to form

THE WTNESS: | don't believe so, no.
BY MR LI NDSAY:
Q Can you pull up the Exhibit 1080? It was

i ntroduced as 1080.
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A. Yes, | have it in front of ne.
Q Do you recall testifying about these

figures fromthe '608 patent and the annotations that
wer e added?

A. Yes, | do.

Q On page 2, the elenent 1520, which is
referred to as light strobe receiver, receives a

cl ock signal.

Is that -- am | saying that correctly?
A. Yes, that's correct.
Q Do you recall earlier today discussing

whet her that clock signal could be used to delay the

DQS si gnal ?
A. Yes, | do.
Q Is it inherent that the clock signa

woul d cause a delay to the DQS signal ?

A. No. In fact, a delay to the cl ock signal
coul d introduce sending out the DQS signal earlier.

Q Are there reasons why you would want to
avoi d using the clock signal in the context of that
enbodi nent in a way that causes a del ay?

MR. CHANDLER: (Objection. Form
THE WTNESS:. Yes. |I'mnot famliar with
anybody using a clock signal in quite this way

to intentionally introduce a delay. Usually,
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the delay control is done using other nethods.
BY MR, LI NDSAY:

Q Wth reference to the '608 patent,
Exhi bit 1001, do you recall earlier today discussing
Figure 19 and the passage at the top of colum 19?

A Yes, | do.

Q So in the enbodi nent of Figure 19, can
you describe for ne what your understanding is of
t hat enbodinent as it's described in the top of 197

A. Sure. M understanding is that the
enbodi nent in Figure 19 corresponds to an enbodi nent
where the nodul e has no -- receives no clock signal.
And so it's regenerating a clock signal and then
maki ng use of that clock signal for other parts of
the system which is | don't believe any --
corresponds to any clains in the patent.

Q Ri ght .

So if you could | ook at col unm 18,

i ne 65.
A. Yes.
Q Where it refers to:

In certain enbodi nents, especially the
enbodi nrents shown in Figure 2D.

Do you see that?

A. Yes, | do.
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Samsung Ex. 1074, p. 238
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



© 00 N o o~ W DN P

N D N N NN BB P P P PP PR
g A W N P O © 0 N O 0o A W N P O

DR. WILLIAM MANGIONE-SMITH June 04, 2024

Samsung Electronics Co., Ltd. vs Netlist, Inc.

239

Q 2D -- Figure 2D is discussed in colum 8.

Can you turn there so we can discuss that?
A. Ckay.
Q On line 61, the '608 patent says that,

referring to the enbodi ment of Figure 2D

The nmenory devices 112 do not receive the

nodul e control [sic] signal fromthe control

circuit 116. Instead, each data buffer 118

regenerates the clock that is used by the

respective set of nenory devices 112.

Did I read that correctly?

A. Yes, you did. | see that.

Q | s that consistent with your
under st andi ng of the enbodi nent of Figure 19?

A. Yes, it is.

Q In claimed invention, if you could | ook
at colum 19, claim1l.

A. Ckay.

Q Do you see the second el enent, a nodul e
control device?

A. Yes, | do.

Q And the | ast clause, is the nodule
controll ed device outputting a nodul e clock signal?

A Yes, | see that.

Q In the next elenent, the nenory devices
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el enent .
A Ckay.
Q Does the clainmed invention require the

menory devices to receive the nodul e cl ock signal
that is output by the nodule control device?
A Yes, it does.
Q So can that possibly be the enbodi nent of
Figure 19 and Figure 2D?
MR. CHANDLER: Objection. Form
Leadi ng.
THE WTNESS: | don't believe it could
possi bly be that.
BY MR LI NDSAY:

Q | f you | ook at Exhibit 1029, the Butt
ref erence.

A. Ckay.

Q Do you recall earlier today discussing

paragraph 19 with M. Chandler?

A Yes, | do.

Q And there's a sentence in the mddle of
t hat paragraph in particular that you discussed wth
himthat tal ks about witing data to FIFGCs 112 in
response to, e.g., clocked by, the signals PDQS out
and NDQS out, respectively.

Do you recall that?
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A Yes.

Q Par agraph right above that, can you read
the | ast sentence of that paragraph 118 [sic] for the
record?

MR. CHANDLER: (Objection. Form

Leadi ng.

t hat ,

BY MR LI NDSAY:

a read data strobe signal DQS before passing it to

the nmenory controller?

BY MR LI NDSAY:

par agr aphs, what is your understanding of what it
means when Butt says that read data generally witten

to the FIFGCs 112 in response to, e.g., clocked by,

THE WTNESS. So it says:

Each of the DPs 114 may be configured to
present the DQ data to a respective asynchronous
FI FO 112 via the signals DR _PDQ out and
DR _NDQ out after the data is sanpled using the
del ayed read strobe signals DQS

Q And then in paragraph 20 right after

does that al so discuss sanpling read data with

A Yes, indeed.
MR. CHANDLER: Objection. Form And

| eadi ng.

Q So in the context of both surroundi ng
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BY MR CHANDLER:

the identified DQS signals?
A It's my understanding that he neans the
FI FO sanpl es, the data based on the DQS signals.
MR. LI NDSAY: Thank you. | don't have
any further questions.
MR. CHANDLER: Let's take a short break,
maybe ten m nutes.
THE VI DEOGRAPHER: O f the record at
5:55 p.m Pacific tine.
(O f the video record, follow ng
di scussi on was hel d.)
MR. LI NDSAY: Regul ar delivery, no rough.
W1l handl e read and sign.
(A recess was taken.)
THE VI DEOGRAPHER: On the record. It's
6:10 p.m Pacific tine.

Q Dr. Mangione-Smith, you were asked sone
guestions about horizontal flight time delays of nore

t han one cl ock cycle, correct?

A Yes.
Q And | want to follow up on those
questions. And for clarity, | want to use

Exhi bit 1078, page 2, which has sone clocks to help

EXAM NATI ON
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i1 lustrate the concept.

So could you pull that up and I et ne know

when you have it in front of you?

A Yes, | have it.

Q And the concept of a signal, you know,
traveling 8 centineters or 15 centineters at
800 negahertz or 1600 negahertz, et cetera, that's
not a concept that Netlist invented, correct?

A. That's correct. |If | understand the
guestion, it's just a matter of physics.

Q That's what | was going to get at.

So it's sort of just a matter of physics
that as the DDR3 cl ock speeds get faster and faster,
you know, then you go into DDR4, which can be even
faster, and I'"'msure there's a DDR5 and a DDR6 where
they're trying to get even faster clock speeds, it's
a matter of physics that the distance that the
signals are going to travel in a single clock period,
In general, are going to get shorter and shorter.

And so it's essentially a matter of
physi cs where you have this tipping point where the
di stance that the signals travel within one clock
period, suddenly it's such a short distance that it
happens within the horizontal width of the nenory

nodul e; is that fair?
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A. | guess it depends on how you route the
signals. However, | would agree, in general, if --

there will be a certain distance that the signal wll
be able to travel in a clock cycle.

And you are |likely -- we have faced for a
long tinme the option of trying to route such signals
over wires that are longer than that distance.

Q And so to be clear, Netlist did not
I nvent two clock signals going in the horizontal
direction on a menory nodule at the sane tineg;
i nstead, that is a consequence of the physics of
clock signals as they get faster and faster as
standardi zed by JEDEC;, is that fair?

MR. LI NDSAY: (bjection. Form

THE WTNESS: It's a consequence of the

signals getting faster and faster, and then
what ever trace length the signals are being
conmuni cat ed over.
BY MR CHANDLER:
Q And | think you said that Hiraishi,
mar ked as Exhi bit 1005, you don't believe addressed
the problemof a clock period that's so short that
there could be two clock signals going in the
hori zontal direction on the nenory nodul e at the sane

tinme; is that fair?
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MR. LI NDSAY: (bjection. Form

THE WTNESS: That's right. | don't
recall seeing anything in Hiraishi discussing
how to adapt to the problens introduced by what
|"ve referred to as wire pipelining.

BY MR CHANDLER:

Q And as shown on Exhi bit 1005, Hirai shi
was published in 2010, correct?

A Yes.

Q And as we discussed at the very begi nning
in this IPR our person of ordinary skill in the art

exists as of July 2012; is that fair?

A Yes.
Q And would it be fair to say that by July
of 2012, a person of ordinary skill in the art woul d

recogni ze, given the clock speeds for DDR3 nenory
devices getting faster and faster, that there would
be this potential problemon nmenory nodules that in
the horizontal direction you could have nultiple
clock signals on the wire at the sane tinme, which you
descri be using the catch phrase "wire pipelining,"
correct?

MR. LI NDSAY: (hjection. Form

THE WTNESS: Yes, | did -- that is the

phrase that |'ve heard and nakes sense to ne.
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BY MR CHANDLER:

Q And it would be fair to say that by July
of 2012, a person of ordinary skill in the art woul d
see the witing on the wall that the clock speeds for
t hese DDR3 and subsequent nenory devices are getting
faster and faster, and that there exists this
situation where there can be two clock signals in the
hori zontal direction on the nenory nodul e at the sane
tinme; is that fair?

MR. LI NDSAY: (bjection. Form
THE WTNESS: | would not say that, no.
BY MR CHANDLER

Q That's -- that timng as we discussed is
a matter of physics, right?

A Yes.

Q And Netlist was not the first person to
recogni ze that matter of physics and the timng issue
as you get faster and faster and the potential for
Wi re pipelining, correct?

A. Netlist was not the first party to
recogni ze that fact of physics, no.

Q And we don't need to go into it in
detail, but Dr. Wedig did discuss that there were
peopl e that had recognized this problem other than

Netlist before the '608 patent.
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You're not contesting that, are you?

A. No. |'mjust saying that | wouldn't say
that a person of ordinary skill in the art would have
recognized it in 2012, particularly the use of wire
pi pel i ni ng.

In ny experience, there are two circuit
desi gn techni ques that no engi neer ever wants to use
unl ess they absolutely have to, and one of those is
wire pipelining. It for decades has just been viewed
as problematic. It's cool when it works. It's
difficult to get working right. It takes very good
engi neers.

Q Do you think the '608 patent teaches a
solution to wire pipelining?

A. | don't know. | haven't voiced an
opi nion on that.

Q You were asked sone questions about
Hirai shi and S4 read |leveling and S4 wite |eveling,
correct?

(The Court Reporter requested

clarification.)
BY MR CHANDLER

Q You were asked some questions on redirect
about Hiraishi and its $4 read leveling and wite

| eveling, correct?
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A Yes, | recall that.

Q And as you may have noticed, | prefer
pictures. So let ne just put in the chat
Exhi bit 1069, which was used previously with
Dr. Wedig. It's just a sinple picture of Hiraishi.
And | et ne know when you have it.

(Exhibit 1069 was identified.)

A. Ckay. | have it open.

Q So in Exhibit 1069, there's Figure 5 of
Hiraishi in the mddle, and then on the right in
green there's a representation of a nenory chip, an
then on the left there's a black rectangle
representing a systemnenory controller on the host
conput er .

Does that generally make sense to you?

A Yes, it does.

Q And so on redirect you were bei ng asked
guestions about S4 read and wite leveling in
Hi raishi, which is between the nenory chip as shown
on the right of Exhibit 1069 and Hiraishi's data
buffer as shown in Figure 5 in the mddle of
Exhi bit 1069; is that fair?

A Yes, that's fair.

Q And | believe the gist of your testinon

was that there was DDR3 read |eveling and wite

d

y

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com

Samsung Ex. 1074, p. 248
Samsung Electronics Co., Ltd. v. Netlist, Inc., IPR2023-00847



© 00 N o o B~ W DN PP

N DD D N NDMNDN P P P PP PP PR R
a b W N B O © 0 N OO0 O M WO N B O

DR. WILLIAM MANGIONE-SMITH June 04, 2024
Samsung Electronics Co., Ltd. vs Netlist, Inc. 249

| eveling that existed in the prior art, but that in
your opinion, it differed fromH raishi's $S4 read
|l eveling and wite leveling; is that fair?

MR. LI NDSAY: njection. Form

THE WTNESS: Yes, | think that's fair.
BY MR CHANDLER:

Q And what you were not asked about and

what you did not testify about in redirect was S5
read |l eveling and wite leveling in Hraishi between

the system nenory controller and the data buffer,

correct?
A. | think that that's correct.
Q And in S5 read leveling and wite

|l eveling in Hraishi, the systemnenory controller
has the read leveling circuit and the wite |eveling
circuit that is used for read and wite leveling, in
contrast to S4 read and wite levels where it's the
data buffer that has the read leveling and wite
| eveling circuit, correct?
MR. LI NDSAY: (bjection. Qutside the
scope of redirect. And form
THE WTNESS: So pardon ne, are you
tal ki ng about Hiraishi -- you're tal king about

Hirai shi, not DDR3 specifically?
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BY MR CHANDLER:

Q Correct. So, although -- | nean, | guess
we should be clear. So why don't you go ahead and
answer the question with respect to Hiraishi.

A. Yeah, | focused on the $4 leveling
because | believe that was the focus of Dr. Wedig's
argunents and anal ysis because the $4 leveling
takes -- is -- what he calls -- what's called $4
| eveling here is arguably relevant to the delays in
the clains, which is what he was -- ultimately, the
root of his analysis.

| don't recall S5 Ieveling being rel evant
to that, but maybe it was and |'m just m srenmenbering
at the end of the day.

Q And in the DDR3 read leveling and wite
| eveling, it would be the -- common for the nenory
controller to be performng the read I eveling and
wite |eveling, correct?

The DDR3 standard didn't standardi ze a
data buffer performng the read leveling and wite
| eveling. When the DDR3 standard refers to read
| eveling and wite |eveling, the combn way at that
time was for the nenory controller to performthe
read leveling and wite leveling; is that fair?

MR. LI NDSAY: (hjection. Form
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THE WTNESS: That's fair.
BY MR CHANDLER:

Q And that's part of the difference that
| believe you were trying to point out between the
DDR3 standard approach to read and wite | eveling and
Hi rai shi's approach to $4 read leveling and wite
| eveling; is that fair?

A. Yes, that's part of the differences that
| was trying to point out.

Q And in particular, focusing now on the
sort of standardi zed DDR3 approach to read |eveling
and wite leveling, that approach focused on |eveling
directly with the nenory devices as opposed to
| eveling with the data buffer; is that fair?

A. | think that that's fair.

MR. CHANDLER: Al right. No nore
questions, hence, concludes this deposition.

THE VI DEOGRAPHER: Wuld you like ne to
concl ude the video deposition at this tinme?

MR. CHANDLER: Yes, please.

THE VI DEOGRAPHER: Before | do, | just
need to ask if anyone needs a copy of the video.

MR. CHANDLER  Yes, we'll take a copy of
the video. No particular rush on the video. W

wll take it, though. And then, as | think the
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court reporter knows, for the deposition
transcript we'd |like a final by Friday,
June 7th, in three business days.

THE VI DEOGRAPHER: Thank you.

And, M. Lindsay, sir, do you need a copy
of vi deo?

MR, LINDSAY: No, | don't. Thank you.

THE VI DEOGRAPHER: Perfect. Thank you
very much.

THE COURT REPORTER: W do have an order
for a rough, M. Chandler.

MR. CHANDLER: | don't need a rough if we
get the final on Friday. | nean, the real-tine
during the deposition was nost inportant. And
now t hat we're done, | don't need a rough
anynor e.

THE VI DEOGRAPHER: Thank you.

Thi s concl udes today's deposition of
Dr. WIIliam Mangi one-Smth. W're off the video
record at 6:28 p.m Pacific tinme on June 4th,
2024.

(The deposition of DR WLLIAM
MANG ONE- SM TH concl uded at 6:28 p.m)
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DEPOSI TI ON ERRATA SHEET
Qur Assignnment No. J11139007
Case Capti on: SAMSBUNG VS. NETLI ST
DECLARATI ON UNDER PENALTY OF PERIJURY

| decl are under penalty of perjury that | have
read the entire transcript of ny deposition taken in
t he above-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, wth the understanding that | offer these
changes as if still under oath.

Si gned on the day of 2024.

DR. WLLI AM MANG ONE- SM TH

Subscri bed and sworn to on the = day of

2024 before ne.

Notary Public, in and for the State of
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CERTI FI CATE

I, MONNA J. NI CKESON, CCR, CSR, CLR, RPR, CRR,
t he undersigned Certified Court Reporter, authorized
to adm ni ster oaths and affirmations in and for the
states of Washington (3322), Oregon (16-0441), I|daho
(1045), and California (14430), do hereby certify:

That the sworn testinony and/ or
proceedi ngs, a transcript of which is attached, was
given before me at the tinme and place stated therein;
that the witness was duly sworn or affirned to
testify to the truth; that the testinony and/or
proceedi ngs were stenographically recorded by ne and
transcri bed under ny supervision. That the foregoing
transcript contains a full, true, and accurate record
of all the testinony and/ or proceedi ngs occurring at
the tinme and place stated in the transcript.

That | amin no way related to any party to
the matter, nor to any counsel, nor do | have any
financial interest in the event of the cause.

I N WTNESS WHEREOF | have set ny hand on June 7, 2024

el )] w%ww

MONNA J. ESON, CCR, CSR, CLR, RPR, CRR
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