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UNI TED STATES PATENT AND TRADEMARK OFFI CE

BEFORE THE PATENT TRI AL AND APPEAL BOARD

SAMSUNG ELECTRONI CS CO., LTD.,
Petitioner,
V.
NETLI ST, | NC. ,

Pat ent Omer

| PR2022- 01427
Pat ent 9, 318, 160

| PR2022- 01428
Pat ent 8, 787, 060

Sept enber 27, 2023

Renot e deposition of M CHAEL BROGE OLI,
Ph. D. was taken pursuant to notice, begi nning at
9:01 a.m on the above date before Gail Verbano,
Regi stered Di pl omate Reporter, Certified Realtine
Reporter, Certified Shorthand Reporter, and
Notary Public, there being present via
vi deoconf er enci ng:
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APPEARANCES

On behal f of Sansung:
THEODORE W CHANDLER, ESQ
t ed. chandl er @akerbotts. com
FERENC PAZMANDI , ESQ.
f erenc. pazmandi @aker botts. com
BAKER BOTTS, LLP
101 California Street, Suite 3200
San Francisco, California 94111-5802
415. 291. 6259

On behalf of Netlist, I|Inc.:
ANNI TA ZHONG, ESQ
HZHONG@ rel | . com
| RELL & MANELLA, LLP
1800 Avenue of the Stars, Suite 900
Los Angeles, California 90067-4276
310. 277. 1010

ALSO PRESENT:
CHRI S JORDAN, Legal Techni ci an
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| NDEX
EXAM NATI ON OF: PAGE
M CHAEL BROGE OLI, Ph. D.
By Attorney Chandler ............. 9

EXHI BI TS
NUMBER: PAGE

Exhi bit 1053 Redline conparison of Exhibit/....14
2023 re: |1 PR2022-01428 and
| PR2022- 01428 (324 pages)

Exhibit 1054 Netlist Technology Tutorial,| ..... 73
May 8, 2017 re: |PR2022-01427
and | PR2022- 01428 (CDX-200. 1
to CDX-200. 14)

Exhi bit 1055 JEDEC Standard, Double Data ...... 80
Rate (DDR) SDRAM
Speci fication, JESD79 re:
| PR2022- 01427 and
| PR2022- 01428 (77 pages)
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EXHI BI TS (Cont'd)

NUMBER PAGE
Exhi bit 1056 (Neither identified nor
mar ked)
Exhi bit 1057 (Neither identified nor
mar ked)
Exhi bit 1058 U.S. Patent No. 7,619,912 re: . 119
| PR2022- 01427 and
| PR2022- 01428 (49 pages)
Exhi bit 1059 Declaration of Mchael C|....... 123
Brogioli, Ph.D. in Support of
Pat ent Omer's Response re:
| PR2022- 01427 and
| PR2022- 01428 (225 pages)
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PREVI QUSLY MARKED EXHI BI TS REFERENCED

NUVBER PAGE
Exhibit 1001 .............. 9
Exhibit 1011 ............. 24
Exhibit 1014 ............. 25
Exhibit 1015 ............. 26
Exhibit 1016 ............. 26
Exhibit 1017 ............. 27
Exhibit 1018 ............. 28
Exhibit 1019 ............. 28
Exhibit 1021 ............. 177
Exhibit 1024 ............ 202
Exhibit 1026 ............ 211
Exhibit 1028 ....... 125
Exhibit 1031 ....... 125
Exhibit 1035 ............. 79
Exhibit 1044 ............. 20
Exhi bit 2007 ....... 131
Exhibit 2017 ............. 79
Exhibit 2023 ............. 59
Exhibit 2043 ............ 236
Exhibit 2044 ............ 239
Exhibit 2053 ............ 241
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DEPGSI TI ON SUPPORT | NDEX

QUESTI ONS | NSTRUCTED NOT TO ANSVER:
PAGE LINE
( None)

REQUEST FOR PRODUCTI ON OF DOCUMENTS
PAGE LINE
(None)

STI PULATI ONS
PAGE LINE
( None)

QUESTI ONS MARKED
PAGE LINE
(None)

REPORTER S NOTE:
QUOTATI ON MARKS ARE USED FOR CLARI TY AND DO NOT' NECESSARI LY
REFLECT A DI RECT QUOTE.
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THE VI DEOGRAPHER: Good nor ni ng,
Counselors. W are now on the record, and the
time is 9:01 a.m on Septenber 27th, 2023.

Thi s begins the video deposition of
Dr. Mchael Brogioli, taken in the matter of
Sansung El ectronics Co. Ltd, v. Netlist, Inc.,
hel d before the United States Patent and Trademark
O fice before the Patent Trial and Appeal Board,
Case Nunbers | PR2022-01427; | PR2022-01428.

My nanme is Chris Jordan, and |I' m your
renot e vi deographer today. The court reporter is
Gai | Ver bano.

WIl counsel please state your nanme and
whom you represent for the record, please.

ATTORNEY CHANDLER: Good norning. This
Is Ted Chandl er from Baker Botts on behal f of
petitioner, Sansung Electronics Co., Limted; and
with nme is ny coll eague, Ferenc Pazmandi .

ATTORNEY ZHONG This is Annita Zhong
fromlrell & Manella on behalf of Patent Oaner,
Netlist, Inc.

THE VI DEOGRAPHER: Thank you, Counsel .

WIIl the reporter please swear in the
W t ness.
111
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VWHEREUPON,
M CHAEL BROd OLI, Ph.D.,
being first duly sworn or affirnmed to testify to the
truth, the whole truth, and nothing but the truth,
was exam ned and testified as follows:
ATTORNEY CHANDLER: For the court
reporter, | still don't see the realtine.
THE COURT REPORTER | thought you were
connected earlier.
ATTORNEY CHANDLER: |'m connected, but |
don't see any words that anyone is saying.
ATTORNEY ZHONG | don't think | see any
typings either. The last | see is atermfor
generic "yada."
ATTORNEY PAZNMANDI : Sane here.
THE COURT REPORTER: Let ne see. Can we
go off the record, please?
ATTORNEY ZHONG  Sure.
ATTORNEY CHANDLER:  Sure.
THE VI DEOGRAPHER: O f the record. The
time is 9:04.
(Recess taken from9:04 a.m to
9:11 a.m)
THE VI DEOGRAPHER: Back on the record.
The tinme is 9:11.
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EXAM NATI ON
BY ATTORNEY CHANDLER:

Q Good norning. Please state your nane
for the record.

A M chael Charl es Brogioli.

Q What do you do for a |iving,

Dr. Brogioli?

A. | work as an engi neering consultant and
an adj unct professional in electrical and conputer
engi neeri ng.

(Interruption by the court reporter
to clarify the record.)

Q Dr. Brogioli, were you retained by
Netlist to provide opinions in this case related
to Netlist's '160 and ' 060 patents?

A In this IPR matter, that's correct.

(Exhi bit Nunmber 1001 was previously
mar ked for identification.)
BY ATTORNEY CHANDLER:

Q And the ' 160 patent has been prenarked
as Exhibit 1001 and | PR 2022-01427. And it's
U. S. Patent Nunber 9, 318, 160; correct?

A. That's marked as Exhibit 1001, | think
Is what you said. | think that's correct.

Q And the '060 patent is marked as

@ ESQUIRE 800.211.DEPO (3376)
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Exhi bit 1001 and | PR2022-1428 and is U. S. Patent
Nunmber 8, 788, 060; correct?

A. That's correct, yes.

Q And the two patents, the '160 and the
'060 patent, they're related to each other and
t hey have the sane figures and the sane witten
description; correct?

A. That's nmy recol |l ection, yes.

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

A. |"min Austin, Texas, in a separate hone
office that | have.

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

A. No, there is not.

Q And given that | cannot see the room
that you're in, wll you please |let us know if
soneone enters the roomyou're in at any tine
before the deposition ends?

A Absol ut el y.

Q Dr. Brogioli, did you bring anything

with you to your deposition today?

@ ESQUIRE 800.211.DEPO (3376)
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A No physical materials. | did bring a
few unmarked or clean, if you will, PDFs of

probably a subset of the exhibits you already
sent. M declaration and the patents, for
exanpl e.

Q And is there anything in front of you
on your conputer besides the video feed and the
exhibits for this case?

A. No.

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

A. Yes, | wll.

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

Do you understand that?

A Under st ood, vyes.

Q And during the deposition, | would ask
that you do not | ook things up on the internet or

do ot her things on your conputer or your phone
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t hat we cannot see on canera.
Under st ood?

A Under st ood.

Q And you al so understand that you,
during the deposition, should not be emailing or
texting other people?

A Under st ood.

Q And approxi nately how many tines have
you been deposed before?

A | think it's on the range of naybe 45,
maybe a little bit nore than that.

Q Do you have any questions for ne about
t he procedure for today's deposition?

A | don't think so, no.

Q VWhat did Netlist ask you to do in this
matter?

A. It was generally to review the '060 and
'160 patents and address certain opinions that
Sansung's expert, Dr. Wlfe, had offered in his --
in his declarations and his depositions.

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

ATTORNEY ZHONG. (Objection; form
THE WTNESS: |'m saying no, not with

the technical work. There may have been m nor
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t hi ngs, as usual, assenbling the report in terns
of footnotes and formatting or things |ike that,
but the technical work and opinions was all m ne.
BY ATTORNEY CHANDLER:

Q VWhat did you do to prepare for today's
deposi tion?

A | began with review ng the patent
specification and clains of the patents, | ooking
at nmy declaration. | had a few, | think two
per haps, neetings with counsel over the |ast four

or five days, | think, including the weekend in

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

t here.

And then | ooked at other technical --
sone of the prior art references, perhaps sone of
Dr. WIlfe's opinions that | address in ny
decl aration, generally things of that type.

Q Approxi mately how many hours did you
prepare for the deposition over the |ast week?

A | would say -- |I'll answer that in two
parts. One, it wll be detailed in nmy invoices.
| woul d ball park nmaybe 40 or 50 or nore hours.
And the reason | say "ballpark"” is there's other
things that |'mworking on right now that -- that
are kind of filling the day. So it hasn't just

been this preparation. But | would say 40 or 50
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hours, if not nore.

Q And | think you said that in
preparation for today's deposition, you had two
nmeetings with counsel; is that correct?

A That's what | recall, yes.

Q And who attended those neetings?

A Annita, who, | believe, is here on the
Zoom link; and | think another gentleman. |
bel i eve his nane m ght have been Jonat han, but |'d

have to go back and check for you.

Q But both of themwere fromthe Irell
law firnf®

A That's correct.

Q Anyone el se join the neetings that you

had to prepare for today's deposition?

A Not that | recall, no.

Q As part of your work for Netlist on
these I PRs, did you personally talk to anyone
el se, such as the inventors or anyone else with
experience in the field?

A No, | didn't.

(Wher eupon, Exhibit Nunber 1053 in
both I PRS was marked for

identification and i s attached

hereto.)
2 ESQUIRE 800.211.DEPO (3376)
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BY ATTORNEY CHANDLER:

Q | marked a new exhibit in both |IPRs,
Exhi bit 1053, which |I've put into the chat. |It's
a redline conparison -- a redline conparison of
Exhi bit 2023 in the two different |PRs.

Do you have Exhibit 1053 in front of
you?

A. | do. | downloaded it a nonment ago.

Q So to be precise, I'll represent to you
that Exhibit 1053 is a conputer-generated redline
conparing your declaration and | PR2022- 1427,
mar ked as Exhi bit 2023, agai nst your declaration,
| PR2022- 1428, marked as Exhi bit 2023.

Do you under st and?

A | do.

Q Am | correct that your declaration
mar ked as Exhi bit 2023 in | PR2022- 1427 is
substantively identical to your declaration
mar ked as Exhibit 2023 in | PR2022-1428?

A That should be the case. As | recall,
as we can see on the first page here, the cover
page was changed; but if | renmenber right, the
opi ni ons between the two are the sane. The
content was |l argely the sane.

Q So as shown in the redline nmarked as

@ ESQUIRE 800.211.DEPO (3376)
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Exhi bit 1053, the only difference between your
declaration in the two IPRs is the cover page and
t he header that provides the case nunber and the
patent nunber for the IPR;, correct?

A. That's ny recollection. And that also,
as |'mflipping through the redline, Exhibit 1053
you gave ne, |ooks to be the case as well in the
redli ne.

Q Al'l right. Gven that your declaration
mar ked as Exhibit 2023 is substantively the sane
in both IPRs, I will just refer to your
decl aration as Exhibit 2023, wth the
under st andi ng that the questions and answers
about your declaration will apply equally to both

| PRs; is that fair?

A That sounds fair.

Q I n Exhibit 2023, can you turn to page
199.

A kay.

Q Page 199 of Exhibit 2023 is your --
part of your CV; correct?

A That's correct.

Q Does the CV at the end of your expert
decl aration marked as Exhibit 2023 [ist all of

your prior expert engagenents in which you were

@ ESQUIRE 800.211.DEPO (3376)
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ei ther deposed or testified at trial?

A That is the intention of this section.
There may be -- so | note that the generated date
on the bottomis July 20th of 2023. The -- this
section of the CV and perhaps others, to a m nor
degree as well, mght be slightly out of date.

But | don't think -- I think at the tinme that this
was attached to ny declaration, at least in terns

of deposition testinony and trials, it would have

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

been up to date.

Q Before this pair of IPRs, when did you
first do any work for Netlist?

A A few years ago. It should be in ny CV
here. Perhaps -- let nme just find it for you.

It looks like starting in 2016 to, if |

recall right, the spring of 2017-i sh.

Q In what matter are you | ooking at?

A. Sorry. That's on page 205 of
Exhi bit 2023; and that was a Netlist matter at the
| nt ernati onal Trade Conm ssi on.

Q That's I nvestigation Nunber
337-TA-1023? That's what you're referring to?

A That's correct.

Q Besides the Netlist litigation against
SK Hyni x and the Netlist litigation in this

@ ESQUIRE 800.211.DEPO (3376)
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matter, are there other cases or other work that
you' ve done for Netlist?

A There are. There was a trial here in
Texas, which was earlier this year, relating to,
at least in part, the patents we're tal king about
today that | did work on as well as, if | recall
correctly, one or two other IPRs for other
pat ents.

Q Bef ore you were first engaged by
Net|ist around 2016 or 2017, did you know t he
nanmed i nventor on the '160 and ' 060 patents
identified as Hyun Lee?

ATTORNEY ZHONG. (Objection; form

THE WTNESS: | don't believe | knew him
personal Iy, no.
BY ATTORNEY CHANDLER:

Q And have you ever net the naned
i nventor, Hyun Lee, on the '160 and ' 060 patents?

A " mnot sure. To the extent | had net
hi m perhaps he may have been present at the trial
back in, | think, 2017. But | don't recall -- |
don't recall specifically if soneone had
I ntroduced us or not.

Q When was the first tinme you had heard

of the naned inventor on the '160 and ' 060

@ ESQUIRE 800.211.DEPO (3376)
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patents, Hyun Lee?

A | don't recall.

Q Do you believe that you had heard of
t he naned i nventor, Hyun Lee, before you started
wor king for Netlist in 2016 or 20177

A | don't renmenber.

Q Do you own any Netlist stock or stock
opti ons?

A | do not.

Q How rmuch are you charging Netlist per
hour for your tine spent on these two | PRs?

A As | recall, it's $700 per hour.

Q Approxi matel y how many hours have you
spent working as an expert for Netlist on the
'160 and ' 060 patents?

A If you're asking in regard to this |IPR
as well the other what |I'll refer to as the
district litigation, again, those nunbers wll be

in nmy invoices. At this point it would be in the
hundr eds of hours between expert reports,
depositions, trial preparation, |PR things of
t hat nature.

Q And so if I'"'mdoing the math correctly,
would it be fair to say that Netlist has paid you

over $200,000 to work on matters related to the

@ ESQUIRE 800.211.DEPO (3376)
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"060 and ' 160 patents?

ATTORNEY ZHONG. Qbjection; form

THE WTNESS: | go back to the invoices,
but that nunber m ght -- that nunber m ght seem
reasonabl e, given the work over the past year and
a half or however long it's been.

(Exhi bit Nunber 1044 was previously

mar ked for identification.)
BY ATTORNEY CHANDLER:

Q | was going to ask you to pull up an
exhi bit, but maybe it's just easier if | -- for
the court reporter if I can put it in the chat.
So let ne go ahead and do that. It wll be
Exhi bit 1044, which is -- let ne know when you' ve
got Exhibit 1044 in front of you.

Exhi bit 1044 is Netlist's First Anmended
Conpl ai nt agai nst Sansung in the Eastern District
of Texas in Civil Action Nunmber 2:21-CV-463-JRG
correct?

A. That sounds right to ne.

Q As shown in paragraph 3 of
Exhi bit 1044, Netlist asserted the '060 and ' 160
patents agai nst Sansung in the Eastern District
of Texas; correct?

A That | ooks correct, yes.

@ ESQUIRE 800.211.DEPO (3376)
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Q And you provi ded expert testinony for
Net|ist against Sansung in the Eastern District
of Texas as part of the case related to
Exhi bit 1044; correct?

A That's correct.

Q Pl ease turn to page 21 of Exhibit 1044.
Let nme know when you're there.

A. Ckay.

Q In the Eastern District of Texas, you
provi ded expert testinony for Netlist that
Sanmsung' s accused HBM products infringed the '060
and ' 160 patents; correct -- is that correct?

A That certain of these HBM products
infringed, as | recall, sonme of the clains of the
patents. | don't think | addressed all of the
cl ai ns.

Q And t he accused HBM products that you
opi ned infringe included Sansung's HBM2, HBME
and newer products; is that fair?

A That's right. | think | testified on
products up to the HBM -- up through the HBMB.

Q And the jury in the Eastern District of
Texas agreed with you that Sansung's accused HBM
products infringed the '060 and ' 160 patents;
correct?

Z ESQUIRE oL o T

Samsung Electronics Co., Ltd.
Ex. 1052, p. 21
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A That's ny understandi ng, yes.

Q Coul d you turn back to your declaration
mar ked as Exhibit 2023. Let nme know when you
have it in front of you.

A Ckay.

Q When did you start your work for
Netlist on these two | PRs?

A. So, again, | -- | would want to go back
to the invoices. And they should showit,
probably down to the day. If we're in Septenber
now, ny sonewhat vague recollection wuld be
probably early this year, maybe in the spring.

Q So early 2023?

A. Going fromny -- fromny recollection.
And the reason | -- I'mjust a little hazy on ny
recollectionis, with the trial for the '060
patent that we're just tal king about, fromny
nmenory, there's a | ot of technical overlap there.
So | don't recall if I was specifically working on
| PR or the trial material in April, for exanple.

But | think probably early part of this
year sounds generally right.

Q Are your expert declarations for the
'160 and ' 060 patents nmarked as Exhibit 2023

conpl ete, neaning they provide a conplete
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statenent of all the opinions you intend to
express in each IPR along with the basis and the
reasons for those opinions?

ATTORNEY ZHONG  Objection; form

THE WTNESS: | would say as of today,
yes. As we go through themtoday, there are
probably sonme m nor typo-type things or nmaybe
clarification. But in ternms of the opinions, |
don't have additional opinions sitting here right
Now.
BY ATTORNEY CHANDLER:

Q Are your expert declarations for the

"160 and ' 060 patents marked as Exhi bit 2023
accurate, neaning they do not have any m st akes

as far as you are aware right now?

A | would say there are probably one or
two mnor corrections in themthat we'll find a
word that is msspelled or perhaps -- things of

that nature, as | recall.

Q | s there anything right now that cones
to mnd that you would like to point out that
shoul d be corrected?

A Of the top of ny head, | don't recall,
no.

Q And to be clear, do you have any
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present plans to correct or supplenment your
expert declarations for the '160 and ' 060 patents
mar ked as Exhi bit 20237

A Not as of today, | don't.

Q Have you carefully read Netlist's '160
and ' 060 patents marked as Exhi bit! 1001 in each
| PR?

A. Yes, | have.

Q Do you believe that you understand
Netlist's '160 and ' 060 patents?

A Yes.

Q Do you believe you understand the

figures of Netlist's '160 and ' 060 patents?

A Yes.

Q Do you believe you understand the
clains at the end of the '160 and ' 060 patents?

A Yes, | do.

(Exhi bit Nunmber 1011 was previously
mar ked for identification.)
BY ATTORNEY CHANDLER:

Q Pl ease pull up Exhibit 1011, which is
the sanme in both IPRs. Let nme know when you're
t here.

A. Ckay.

Q Have you carefully read the Rajan ' 137
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prior art reference nmarked
both | PRs?

A | woul d say cert

of it. | don't think I offer opinions on the

entire thing, but |I've certainly read the

ref erence.

Q And do you believe you understand the

Rajan '137 prior art refer
Exhi bit 1011 in both | PRs?
A To the extent |
in nmy declaration, yes.
(Exhi bit Nunber
mar ked for ident
BY ATTORNEY CHANDLER:

Q Pl ease pull up Exhibit 1014, which is

the sane in both |IPRs, and
have it in front of you.

A. Ckay.

Q Have you car ef ul
art reference marked as Ex
| PRs?

A Yes, | have.

Q Do you believe y
prior art reference marked
both | PRs?

as Exhibit 1011 in

ainly certain sections

ence mar ked as

of fer opinions about it

1014 was previously

i fication.)

| et me know when you

ly read the Kim prior
hibit 1014 in both

ou understand the Kim
as Exhibit 1014 in
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A. | do -- again, simlar answer: | do to
the extent |I'moffering opinions about certain
portions of it.

(Exhi bit Nunber 1015 was previously
mar ked for identification.)
BY ATTORNEY CHANDLER:

Q Pl ease pull up Exhibit 1015, which is
the same in both IPRs, and | et ne know when
you' re there.

A Ckay.

Q Have you carefully read the Rajan prior
art reference marked as Exhibit 1015 in both
| PRS?

A. |"ve -- | would say, yes, |'ve reviewed
this reference in this IPR, and |I've carefully
reviewed it to the extent |I'moffering opinions
about certain sections of it.

Q Do you believe you understand the Rajan
prior art reference marked as Exhibit 1015 in
both | PRs?

A | do, yes.

(Exhi bit Nunmber 1016 was previously
mar ked for identification.)
BY ATTORNEY CHANDLER:
Q Pl ease turn to Exhibit 1016, which is
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the sane in both IPRs, and | et ne know when
you' re there.

A Ckay.

Q Have you carefully read the Ri ho prior
art reference marked as Exhibit 1016 in both
| PRs?

A |'ve reviewed this reference, yes.

Q Do you believe you understand the R ho
prior art reference marked as Exhibit 1016 in
both | PRs?

A. | would say yes. Regarding the portions
of it that | offer opinions on, yes.

(Exhi bit Nunmber 1017 was previously
mar ked for identification.)
BY ATTORNEY CHANDLER:

Q Pl ease turn to Exhibit 1017, which is
the sanme in both IPRs, and | et ne know when
you' re there.

A Ckay.

Q Have you carefully read the Wnman
reference marked as Exhibit 1017 in both | PRS?

A | would say, yes, |'ve reviewed this
ref erence.

Q And do you believe you understand the
Wman reference marked as Exhibits 1017 in both
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| PRs?

A | would say | do in the context of the

opinions I'moffering in ny declarations, yes.
(Exhi bit Nunber 1018 was previously
mar ked for identification.)

BY ATTORNEY CHANDLER:

Q Pl ease turn to Exhibit 1018, which is
the same in both IPRs, and | et ne know when
you' re there.

A Ckay.

Q Have you carefully read the Ri ho 2
reference marked as Exhibit 1018 in both | PRs?

A Yes, | have reviewed the reference.

Q Do you believe you understand the
Riho 2 reference marked as Exhibit 1018 in both
| PRs?

A | do in the context of the opinions that

|"moffering in nmy declaration.
(Exhi bit Nunber 1019 was previously
mar ked for identification.)

BY ATTORNEY CHANDLER:

Q Pl ease turn to Exhibit 1019, which is
the sane in both IPRs, and | et ne know when
you' re there.

A Ckay.
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Q Have you carefully read the JEDEC, the
JESD79- 3C DDR3 SDRAM st andard, dated
Novenber 2008, marked as Exhibit 1019 in both
| PRS?

A As | recall certain portions of it, yes.

Q And do you believe you understand the
DDR3 standard, dated Novenber 2018, narked as
Exhi bit 1019 in both |IPRs?

A Wth the context of the sections of this
standard that | discuss in ny declarations, yes.
Q Coul d you pull back up your expert
decl aration marked as Exhibit 2023. Let ne know

when you' re there.

A. Ckay.

Q |'"d like to ask you sone questions
about the hypothetical person of ordinary skill
in the art, starting with the relevant tine frane
for such a person. So understood what we're
about to tal k about?

A Ckay.

Q To start, please | ook at paragraph 29
I n your expert declaration nmarked as

Exhi bit 2023. And |let ne know when you're there.

A. Ckay.
Q Sanmsung's expert, Dr. Wl fe, expressed
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the opinion that the effective filing date for
the '160 and ' 060 patents was no earlier than
Novenber 3rd, 2011.

My question for you is whether you
expressed any opinion disagreeing with Dr. Wl fe
on this point. | did not see any opinion in your
expert declaration disagreeing wth Dr. Wl fe on
this point; but if you do disagree with himon
this point, could you I et ne know where that is.

A | don't recall offering an opinion that
| necessarily disagreed with his Novenber 3rd,
2011, date.

Q So your expert declaration, nmarked as
Exhi bit 2023, does not express the opinion that
the '160 and '060 patents are entitled to an
earlier effective filing date of Novenber 3rd,
2010; is that fair?

A. | would say | haven't offered an opinion
on that one way or the other. | don't recall it
bei ng sonething | was asked to address in ny
decl arati on.

Q Wuld it be fair to say that you
assunmed a date of invention no earlier than
Novenber 3rd, 2011, consistent with Dr. Wlfe's

assunption?
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ATTORNEY ZHONG. (Objection; form

THE WTNESS: | think that generally
sounds right. If I -- if | were proactively
di sagreeing wwth the date, I would have -- | would

have added a section on that.
BY ATTORNEY CHANDLER:
Q Unl ess stated otherw se today, can you

pl ease answer ny questions fromthe perspective

of a person of ordinary skill in the art as of
Novenber 3, 20117

A. Yes.

Q And can you al so pl ease answer ny

guestions today in a way that would be consi stent

with the ordinary and accustoned neani ng of words

to a person of ordinary skill in the art as of
Novenber 3rd, 20117

A kay.

Q Pl ease turn to paragraph 5 of your

expert decl aration marked as Exhibit 2023, and
| et me know when you're there.

A Ckay.

Q Starting wth paragraph 5 of your
expert declaration marked as Exhi bit 2023, you
descri be your qualifications and experience

relevant to these two | PRs; correct?
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A That's correct.
Q I n paragraph 7, at the bottom of page 6

of Exhibit 2023, you state that, from 1999 to
2003, you worked with "dynam c power nmanagenent
and perfornmance of configurable nenory systens,
I ncl udi ng SRAM based caches"; correct?

A Correct.

Q Could you explain that in alittle nore
detail ?
A Sure. | was |ooking at the high-speed

portion of very close nenory in CPU systens at the
time and applications that used | arge anounts of
data beyond what would fit into that nenory you
had and cane up with a systemas to how you coul d
turn on or -- conceptually turn on or turn off
portions of the nmenory systemto save power in
what was -- trying to be real tine, effectively,
to reduce power consunption of the nenory system
while -- if possible, not negatively inpacting

per f or mance.

And so it was a m x of hardware design
of the nmenory portion and sone CPU stuff, if you
will, and nodeling and other things around
progranmm ng | anguages to give the hardware hints,

if you can do it in an automated way and a bunch
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of math that wraps around that.

Q And did you say the goal of that work
was to reduce the power consunption?

A As | recall, that was at |east one of
the goals or one of the main goals of it.

Q And what was the notivation for wanting
to reduce power consunption of the nenory systenf

ATTORNEY ZHONG  Objection; form
THE WTNESS: That -- at that tine, the

I dea was that we had a bunch of nmenory or cache
nmenory on our CPUs or attached to our CPUs, and it
was consum ng all our power; and if you could use
it nore intelligently for certain kinds of
applications that you could kind of predict the
future on, if you will, in terns of what they were
going to need fromnenory or nenory access
patterns or requirenents in the future, you could
have this adaptive hardware that kind of ran al ong
in parallel or did things in advance to kind of
expand or deflate the size of the nenory to
mai ntai n performance that was acceptable while
savi ng power, things like that.
BY ATTORNEY CHANDLER:

Q What is a configurable nenory system

that you referred to in paragraph 7 of
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Exhi bit 2023?
A As | recall in this context, it was --
configurabl e neant that sonething could wite
or -- sonething could access the hardware on the
system or on the chip to power down or -- put in a
| ower power state parts of the nenory and take the
bits and bytes that were sitting in there and
store them sonewhere el se so they weren't |ost
forever. And so as the machine was runni ng al ong,
the cache nenory system coul d be dynam cally
configured to look different ways at different
poi nts of tine.
Q So where woul d the nenory be stored
when there was no power? How did that work?
ATTORNEY ZHONG. (Objection; form scope.
THE WTNESS: [|f | renmenber 20-sone-odd
years ago, | think the data stored in -- in a kind
of sinpler exanple, if there was data stored in L2
cache or L1 cache and you were going to power down
sone part of it, in that case, the data was sent
to nmaybe DRAM or sonmewhere else in the system
There was a bunch of kind of peculiar things that
| and we were experinenting wth at the tine,
but
111
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BY ATTORNEY CHANDLER:

Q What i s SRAM?

A It's a type of nenory that's used to
store bits and bytes that's used at certain --

certain design considerations in a conputer

system
Q What does the S in SRAM stand for?
A. Static.
Q Were SRAM nenory devices commercially

avai |l abl e in 2003 when you were doing this work?

A. Yes. SRAM was used in a nunber of
di fferent contexts at the tine.

Q And so as part of your work, were you
transferring data between SRAM and DRAM and back?

A. | think so. It's been a while since
|'"ve read it, but | think that was part of what
was going on in that system

Q How does the interface for an SRAM
nmenory device conpare to the interface for a DRAM
menory device? Are they identical?

A | would say we probably need to get nore
specific there, and | talk about sone of this in
my declaration. But there are sone differences
bet ween SRAMs and DRAMs, for exanple, the way that

they' re designed and the commands that they
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receive and the signaling that they use to
communi cate to the outside world.

Q But in 2003, you and others knew how to
i nterface between both an SRAM nenory devi ce and
a DRAM nenory device as part of the --

ATTORNEY ZHONG.  Qbjection; form

THE WTNESS: No, that's not what |'m
saying. So we're tal king about SRAM -- your prior
guestion was about SRAMin a prebuilt conputer
system |, you know, purchased fromlintel or |BM or
sonething like that where the SRAM cache can be
flushed out to DRAM using a prebuild systemthat
you' ve bought, for exanple.

BY ATTORNEY CHANDLER:
Q I'"'ma little confused by your | ast
answer .

Are you saying that there did exist
prebuild systens in 2003 that could transfer data
from an SRAM cache to a DRAM nenory devi ce?

ATTORNEY ZHONG  Objection; form

THE WTNESS: | would say you coul d
purchase, for exanple, a -- a conputer fromlntel,
as an exanpl e, and that conputer woul d know t hat
If I"'m-- 1f there's data stored in SRAM

cel | -based data cache, for exanple, at certain
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points intine | may need to -- or the system may
need to, quote, what we call flush the contents of
that cache out to the DRAM and that's part of the
silicone that you purchased. O if there's a mss
i n the cache, which was SRAM cel | - based, data
woul d be | oaded from DRAM and stored in that cache
for faster access subsequently in tine.

| "' m not tal king about buying separate
chips here. W're tal king about conputer chips
purchased fromvendors with different types of
nmenory in themor attached to them
BY ATTORNEY CHANDLER:

Q So by 2003, there were commercially
avai | abl e products that conbi ned SRAM and nenory
devi ces and DRAM nenory devi ces; correct?

ATTORNEY ZHONG. Qbjection; form

THE WTNESS: | would say that there
wer e products you could buy -- for exanple, a
comercial PC or server -- that were conprised of

di fferent conponents; and those conponents, for
exanpl e, may have had DRAM chi ps on -- or DRAM
menory devices on various PCBs in the system And
then oftentines you woul d have separate SRAM

cell -based cache storage up very close to the CPU

or on that sane chip.
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BY ATTORNEY CHANDLER:

Q How are the configurable nenory
systens, including SRAM based caches that you
wor ked on from 1999 to 2003, relevant to your
qualifications for providing expert testinony in
this case?

ATTORNEY ZHONG. Qbjection; form

THE WTNESS: | would say as part of ny
overal |l experience, that work related to how
vari ous SRAM nenory operated, at what speeds, at
what /O, access patterns, and things |ike that.
And as | recall, also involved howthat -- in the
context of those studies related to how DRAMtype
technology at the tine or prior in time worked and
how t he team ki nd of used the two constructively
in these systens for better power managenent and
per f or mance nmi nt enance.
BY ATTORNEY CHANDLER:

Q Are SRAM nenory devices relevant to
under st andi ng the stacked DRAM nenory devi ces
described in the '060 and ' 160 patents?

ATTORNEY ZHONG  Objection; form
THE WTNESS: | would say in general, it
probably depends on the context of a given

question or -- or sonething of that nature.
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BY ATTORNEY CHANDLER:

Q | f you | ook at the end of paragraph 7
of Exhibit 2023, you state that from 2004 to
2009, you devel oped a conputer architecture
desi gn and nodeling tool set called Spinach
DSP- FPGA; correct?

A That's correct -- | think you're
referring to the fifth Iine down on the next page.
That's correct.

Q What was Spi nach, and how was your work
on Spinach relevant to your qualifications
provi di ng expert testinony in this case?

A. So Spinach was a -- not a sinulator for
systens that include types of CPUs and different
types of nenory technol ogy, but a sinulator design
t ool .

So you could go say, | want, for
exanpl e, an ei ght-processor systemwth four
processors of flavor A and four of flavor B and a
bunch of nenory here and nenory there. And this
menory is partitioned this way, and nmaybe this one
I's super fast. And a whole bunch of different
i nterconnects between the nenories, and naybe
there's accelerators in there and other things and

a | ot of conponents that are simlar to or
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I dentical to conponents that are used in nenory

| i ke decoding and things |like that or the various
bui | ding blocks. And it would go out and build
this giant sinmulator for you, and then you could
do all of these studies on how your new whi zbang
conputer you designed was either fantastically
fast or a terrible design and you went back to the
drawi ng boar d.

And at the end of the day, that whol e
simul ator design tool conmes with a bucket of all
these different bits and conponents you can use
fromfull CPUs to 16-bit adders and sw tches and
things. And you can kind of connect them together
like tinker toys, if you will, and go build your
t hi ng.

So there's a lot of conponents in there
that either relate to nenory devices or explicitly
nodel ed performance and ot her aspects of nenory
t echnol ogy.

Q Could you turn to page 198 of your
expert decl aration marked as Exhibit 2023 and | et
me know when you're there.

A Ckay.

Q In the mddl e of page 198 of

Exhi bit 2023, you summari ze your work on Spi nach
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bet ween the years 2004 and 2009; correct?
A That's correct -- well, yes, and then
there's another section going back to 2002 for a

different flavor of it. But that's right.

Q In the mddle of that summary, you
state, Based -- well, there are two paragraphs
there. So you see the -- the paragraph about --

the top paragraph about Spinach under 2004 to
20097

A Yes.

Q You state, in the mddle of that
par agraph, that between 2004 and 2009, as part of
your work on Spi nach, you, quote:

" Desi gned and devel oped support for

SRAM and DRAM styl e nenori es,

het er ogeneous nenory systens,

het er ogeneous cl ock donmains, as well as

runtime configurable [sic] Xilinx

Virtex Il based FPGA conputing el enents,

cache and nenory controllers, bus

arbiters, and on-chip Internet connect

[sic] fabric," end quote.

Did | read that accurately?

A Yes.

Q VWhat are het erogeneous nmenory systens?
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A. In this context, | believe -- we're
goi ng back about 20 years here. But as | recall,
it was the ability to have a systemthat had
everything fromthings |i ke SRAM cache or perhaps
SRAM or ot her type of nmenory -- scratchpad
menory -- but then you coul d have perhaps ot her
menory, |ike DRAM el sewhere in the systemor -- or
maybe attached to things |ike hardware
accelerators or FPGAs. | think it was generally
that -- what fell into that idea.

Q So if | understand correctly, by 2009,
wer e there heterogeneous nenory systens that
i ncl uded both SRAM and DRAM nenory devi ces?

A. In this context, it was giving you a
tool set to go explore that kind of thing where
you m ght have a little patch of SRAM attached to
your CPU that's a kil obyte or sonmething. But then
you m ght have a different type of nenory
sonmewhere else in the system not -- you know, not
directly connected to it or things like that. You
have to copy information around perhaps, things
like that -- which was avail able, you know, in --
as | even recall, in the -- sonme of the nachines
that were nodeled in the 2002 line entry here,

where you mght have a little bit of SRAMsitting
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sonewhere and ot her bigger nmenory el sewhere in the
system

Q To what extent was your work on
Spi nach, between 2002 and 2009 relevant to
st acked DRAM nenory devi ces?

A Sol don't -- | don't know that |'ve
contenpl ated the universe of ways that it's
rel evant.

But in stacked nenory devices, just

speaking in a general sense, you m ght have a
control chip that does handling of certain signals
and decodi ng of address bits and things |ike that,
and control commands; and then in things like the
menory, you woul d have various storage elenents --
storage -- places where the bits get stored. And
so -- then a lot of different touch points in this
Spi nach tool, there are, | would say, building
bl ocks that you can use to explore that type of
thing, |like decoding address bits comng into
figure out, for exanple, if you want to put -- if
the data is stored in cache locally or if you need
to go elsewhere to find it. So it gives you sone
bui | di ng bl ocks that you can use to explore things
l'i ke that.

Q Did Spinach, in the 2004 to 2009 tine
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frame, permt a person to sinulate the control

chip that m ght be used in a stacked DRAM nenory

devi ce?

ATTORNEY ZHONG  Objection; form

THE WTNESS: | don't know. | don't
recall, fromny understandi ng, people explicitly

doi ng sonething |like that, but other people, you
know, took the tool and used it in whatever ways
they used it.

All I'"msaying is there are -- there are
bui | di ng bl ocks within the Spinach tool at that
time franme that you could use to performl ogic and
things that m ght be conmon to what's done in a
control chip or a control die, or other types of
menory.

BY ATTORNEY CHANDLER:

Q Was Spinach in the 2004 to 2009 tine
frame capabl e of simulating and debuggi ng the
timng issues related to nenory devices?

ATTORNEY ZHONG  Objection; form

THE WTNESS: It was capable -- it was
capabl e of nodeling, neasuring, sinulating,
debugging, if you wll, as well, certain aspects
of timng in systens -- you could use it to |ook
at things. It didn't give you an answer to
Z ESQUIRE oL o T
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problens. It would just "tell you if it wasn't
wor ki ng" kind of thing. And sone of that rel ated
to, you know, certain exanples of different types
of menory, depending on what context you, the
user, canme up with and wanted to investigate.

BY ATTORNEY CHANDLER:

Q Did Spinach sinulate translating
bet ween one nenory protocol and anot her nenory
protocol? Was that within its capabilities?

A | don't -- | don't think so, but I don't
remenber. Perhaps soneone else took it and
nodified it el sewhere, but | don't recall that
being a thing that was given to you out of the
box.

Q Coul d you go back to paragraph 7 of
Exhi bit 2023. Let nme know when you're there.

A kay.

Q Toward the end of paragraph 7 on page 7
of Exhibit 2023, you state that from 2004 to 2009
you devel oped a "retargetabl e conpiler
I nfrastructure and hardware desi gn exploration
tool kit."

|s that correct?
A. | nmust have m ssed where you're reading

from It sounds right, but I can't find the
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sentence. \Were are you?

Q It's like the fifth from-- sentence
fromthe end of paragraph 7.

A Ch, yes, | see that.

Q Coul d you explain what that work was
about in alittle bit nore detail about the
tool kit and what it was used for.

A So it could be used for a nunber of
things. One of which I designed it for was to
take an application and feed it into this tool.
And rather than it generate the bits and bytes
that m ght run on your |aptop for Zoom for
exanple, like we're using today, it would | ook at
Zoom and say, okay, if | have the freedomto
design the CPU and the nearby nenory system --

"Il put quotes around this -- anyway | want
wthin sort of -- within reason of what's possible
in terns of conputer architecture, it would go off
and think about that problem and cone back and
say, okay, rather than run this application on a
X80 -- well, this is just an exanple -- an X86 CPU
at one gigahertz with blah, blah, blah, it would
say, perhaps you make the CPU | ook |i ke these 16
different clusters, and they can each do sone ki nd

of logic; and then they each have their own very
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| ocal, fast nmenory associated with them and what
that nmenory size needs to be to nmake everything
run right. And it gave you a bunch of trade-offs
in ternms of clock speed or how parallel the
machi ne needed to look. And it would al so take

I nto consideration when these bl ocks of, if I
remenber right, really fast |ocal nenory were kind
of associated with each tiny, little CPU, how fast
could the nenory go? And what could you actually
achieve in ternms of input and output and signaling
to the actual conpute elenents? And did the
little CPU need nore nenory cells than were going
to be possible to get I/O at that speed? And if
so, nmaybe we need the tool we need to keep

t hi nki ng and explore this kind of design space and
cone back to you with a bunch of different
trade-offs for all these vari abl es.

Q Was that toolkit that you worked on
from 2004 to 2009 related to stacked DRAM nenory
devi ces?

A. | would say that -- | haven't thought
about how it may or may not be related to stacked
DRAM nenory devices. At the tine | don't recall

using it to investigate those types of systens

explicitly.
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Q And in paragraph 8 of Exhibit 2023, you
nmenti oned that you worked for a conpany naned
Vicarious Visions in the |late 1990s; correct?

A That's right.

Q And then if you turn to page 192 of
Exhi bit 2023, you provide a little nore detail
about that work; right? |In the year 1999.

A. That's right, vyes.

Q On page 192 of Exhibit 2023 you state
your work for Vicarious Visions in 1999 incl uded
coding "innovative, highly optim zed assenbly
routines for real-tinme speech and full-notion
video on the console's limted Zilog Z80
processor resources."

Correct?
A That's correct.
Q Did that work that you did for

Vicarious Visions relate to stacked DRAM nenory

devi ces?
A | would say that it related to nenory
devices nore generally, that -- that bucket of

wor k at that conpany in two ways.
One is the with regard to the sentence
you just read of having a nenory systemin these

[ittle consuner electronics devices, it wasn't
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designed to be particularly aggressive in any way,
really.

It was designed to be inexpensive; and
figuring out how to nmake things stored in the
menori es and how t hey were being brought in and
out of the nenories, both to the CPU and
el sewhere, go just about as fast as -- as
el ectronically possi bl e.

And then in addition to that work, |
desi gned hardware interfaces where, if you are --
iIf you're a gane developer in a PCin 1999 and
you' re devel oping on this little handhel d consol e,
it was a way to interface your little hardware
console to the PC and have all of these nenory
buffers to swi zzle things back and forth
effectively for devel opnent and optim zati on and
things. And so | built like printed circuit
boards that interfaced to either side wth | ocal
menory on themand things |ike that.

Q The Zilog Z80 that you were working on
at Vicarious Visions in 1999 had a data bus for
comruni cating with the nenory devi ces that was
only 8 bits wide; correct?

ATTORNEY ZHONG  Objection; form

THE WTNESS: As | recall, that CPU
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or -- there was a variant of that CPU in the
device, and | -- | generally recall it being 8
bits. And then | think there were other
conponents in the system l|like a direct nenory
access engine that m ght have been a different bit
width. | don't renenber anynore. But there was
al so noving things around the nenory system

BY ATTORNEY CHANDLER:

Q And what kind of nenory were you
working with for the Zilog Z80? Was it DRAM or
SRAM or sonet hing el se?

ATTORNEY ZHONG  Qbjection; form
rel evance.

THE WTNESS: In terns of the console,
the hardware console itself, portions of it were
SRAM | don't recall what the other portions of
it were. And I'mnot sure recall -- | don't
recall the actual PCB hardware design that | was
doing with a huge anount of famliarity, other
than there was custom |l ogi c and nenory and things
on it.

BY ATTORNEY CHANDLER:

Q Coul d you turn back to paragraph 9 of
Exhi bit 2023. Let ne know when you're there, on
page 8.
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A Ckay.
Q I f you | ook at paragraphs 9, 10 and 11

of Exhibit 2023, you discuss work at various
pl aces between 2006 and 2011. And ny question
for you is whether any of that work related to
stacked DRAM nenory devi ces.
A | would say -- | lost ny place.

| would say at tines in paragraph 10, in
nmy teachings at Rice, without specificity, there
wer e nodul es that ny class was going to around
certain types of high-performance conputing and
things |i ke general -purpose GPUs for nongraphics
appl i cations.

And | recall there being content in
there around nenory and nenory designs that were

going to be able to, you know, feed these things

in the future. | don't recall all of the
specificity there. But that -- that may have
related to stacked -- sone flavor of a stacked

menory devi ce.
The other work | don't recall from
menory.
Q I n paragraph 12 of Exhibit 2023, you
mention that you worked at Texas Instrunents and

Intel; correct?
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A That's right.
Q And then if you turn to page 192 of
Exhi bit 2023, you state that your work at Texas
I nstrunments was in 2005 and your work at Intel
was i n 2000; correct?
A That's nore or | ess correct when | was
I n-house at those conpanies, but ny work
over| apped with subsequent years as | recall.
Q Did your work at Texas Instrunents in
2005 or your work at Intel in 2000 relate to
st acked DRAM nmenory devi ces?
ATTORNEY ZHONG  Objection; form
THE WTNESS: | don't recall ny work in
those two roles explicitly targeting a formof a
st acked DRAM nenory device one way or the other.
Certainly there were various types of nenory
technology in the technologies |I was working on.
In the case of the Texas Instrunents
work, there were a nunber of different types of
menory in these machines at different places, but
| don't -- to answer the initial question, | don't
recall focusing on what you're referring to as a
st acked DRAM nenory device explicitly.
BY ATTORNEY CHANDLER:

Q When you were working at Texas
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I nstrunments in 2005, it says you were working on
on-chip and off-chip nmenory controllers; is that
right?

A That's correct, yes.

Q And what type of nenory devices did
those on-chip and off-chip nmenory controllers
interface with when you were working at Texas
| nstrunments in 20057

A. | don't recall the specifics of that
systemarchitecture. But | generally recall it
havi ng DRAM on the boards for the various
conponents, |ike DSPs and other processors. And
then the on-chip nay have been for an on-chip SRAM
or sonething like that in a scratchpad technol ogy.
But I'"'ma little hazy on that system architecture
at this point.

Q But you think you nay have been wor ki ng
on an on-chip controller that interfaced with
bot h SRAM and DRAM back in 2005; is that correct?

ATTORNEY ZHONG  Objection; form

THE WTNESS: No. As | recall, there
was an on-chip controller that talked to certain
things, and | don't think there was on-chi p DRAM

And then just from ny general

recollection in these types of devices, you would
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have another controller that was out talking to
sonme kind of really big, faraway DRAM And | --
as | generally recall, those two kind of separate
pat hs or portions of the systemwere in the focus
of at |east sone things | was working on at that
time,

ATTORNEY ZHONG  Counsel, we've been
going for alittle bit over an hour, and it's al so
12:22 for Dr. Brogioli. | don't know whether he
wants to take his lunch break right now or not,
but | think we should take a break.

ATTORNEY CHANDLER: Wy don't we just
finish going through your experience, only a few
nor e par agr aphs.

ATTORNEY ZHONG  Ckay.

BY ATTORNEY CHANDLER:

Q Coul d you turn to paragraph 14 of
Exhi bit 2023. Let nme know when you're there.

A Ckay.

Q You state that you have publications
related to "nenory system design, optim zation

for menory systens and interconnect technol ogy."

Correct?
A. That's correct.
Q Are any of these publications
@ ESQUIRE 800.211.DEPO (3376)
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specifically related to stacked DRAM nenory
devi ces?

A. | don't recall specifically. As I
remenber, a nunber of themtal ked about different

menory technol ogi es and, in sone cases, optim zing

related to different nenory technologies. | don't
recall if some of those references al so nake
reference to stacked DRAM or not -- stacked DRAM

specifically or not.

Q | n paragraph 15 of Exhi bit 2023, you
state that you have various patents and patent
applications; correct?

A. That's right.

Q Are any of your patents or patent
applications specifically related to stacked DRAM
menory devi ces?

A They, as | recall, don't specifically
focus their clains on that, no. They nay nention
it in the specification.

Q Bef ore 2011, as we've been di scussing
t hese past few mnutes, you worked with various
SRAM and DRAM t echnol ogi es, but not specifically
stacked DRAM nenory devices; is that fair?

A. In that tinme franme, | was not designing

a conplete or stacked DRAM device itself as a
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whol e.

Q By 2011, do you believe a person of
ordinary skill in the art woul d have been
famliar wth stacked DRAM nenory devi ces?

ATTORNEY ZHONG. (Objection; form

THE WTNESS: | would say famliar wth
the concept in various contexts, dependi ng on, you
know, if they had seen an | EEE white paper that
was published relating to sone -- sonething called
stacked DRAM They woul d be aware of it.
BY ATTORNEY CHANDLER:

Q By 2011, do you believe a person of
ordinary skill in the art knew about ways to
control and operate stacked DRAM nenory devi ces?

ATTORNEY ZHONG. (Objection; form

THE W TNESS: Depending on -- we'd have
to ask a nore specific question. But if they were
given an instruction manual for a product, | would
thi nk that they woul d understand an instruction
manual , for exanpl e.
BY ATTORNEY CHANDLER:

Q By 2011, were stacked DRAM nenory
devi ces known in the art?

ATTORNEY ZHONG  Objection; form
THE WTNESS: There were different --

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com

Samsung Electronics Co., Ltd.
Ex. 1052, p. 56



© 00 N o o B~ W DN P

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

MICHAEL BROGIOLI September 27, 2023

SAMSUNG V. NETLIST, INC.

57

different references, publications, and things out
there that were using the term "stacked" and the
term "DRAM' perhaps, and they were using themin a
| ot of different ways. So those words were out
there in the literature. But there were a |ot of
different variability in terns of how these
different systens were designed or not designed
and operated and things |ike that.

BY ATTORNEY CHANDLER:

Q And the '160 and ' 060 patents discl ose
st acked DRAM nenory devices in the patents;
right?

ATTORNEY ZHONG. (Objection; form

Counsel, you said you would finish the
l'ine of question on his background, and | asked
for a break about four m nutes ago. How nuch
| onger are you going to go?
BY ATTORNEY CHANDLER:

Q Can you answer the question,

Dr. Brogioli?

A. | would say the '060 patent, for
exanpl e, tal ks about nenory devices and the
ability to have nultiple of what the patent refers
to as array dies vertically above ot her conponents

in the system That's a concept -- one of the
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concepts in the patent.

ATTORNEY ZHONG  Counsel, can we take a
break? This is the second request.

ATTORNEY CHANDLER: Just one nonent.
BY ATTORNEY CHANDLER:

Q Wul d you, Dr. Brogioli, consider that
to be stacked?

A. | would say in the general sense that
your -- | think the term"stacked" may be fitting
here in the sense of putting multiple things
vertically arranged. There's a lot -- certainly a
| ot nore than what these patents are getting at,
but that's one concept within them

ATTORNEY CHANDLER: Al right. Wy
don't we take a break.

THE VI DEOGRAPHER: O f the record. The
time is 10: 27.

(Recess taken from 10:27 a.m to

10:42 a.m)

THE VI DEOGRAPHER: Back on the record.
The tine is 10:42 a. m
BY ATTORNEY CHANDLER:

Q Dr. Brogioli, do you have any
corrections or clarifications to any of your

testinony earlier today?
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A Not that | recall, no.
Q Pl ease turn to paragraph 29 of your
expert decl aration, marked as Exhibit 2023 and
l et me know when you're there.
A Ckay.
Q | n paragraph 29 of your expert
decl arati on marked as Exhi bit 2023, you state
t hat you have been "asked to apply Sanmsung's
definition of education and work experience."
Correct?
A Yes.
Q And | want you to take a | ook at the
petition where Sansung provided that
information -- "Il put it in the chat again for
everyone to see, or feel free to pull up your own
copy if you have one handy.
(Exhi bit Nunber was previously
mar ked for identification.)
BY ATTORNEY CHANDLER:
Q We can start with the petition for the
'160 patent. Let nme know when you have that on
t he screen.
A Ckay.
Q Page 5 of the -- both petitions,

actually, provided Sanmsung's definition of a
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person of ordinary skill in the art; correct?

A That's correct.

Q So does -- does page 5 of the petitions
in the two | PRs show the definition of a person
of ordinary skill in the art that you applied?

A Reviewing it.

(Wtness reviews docunent.)

A. Ckay. Yes, that |ooks right.

Q For purposes of these proceedi ngs, do
you agree that a person of ordinary skill in the
art would have been famliar wth the JEDEC
I ndustry standards, been know edgeabl e about the
desi gn and operati on of DRAM and SDRAM nenory
devi ces and nenory nodul es, including
standardi zed interfaces for interfacing wwth the

menory controller and other parts of a conputer

syst enf?

A. Yes, that's right.

Q For purposes of these proceedi ngs, do
you agree that a person of ordinary skill in the

art woul d al so have been famliar with the
structure and operation of circuitry used in
stacked nenory devices, including structure and
circuitry in JEDEC- proposed, three-di nensional

stacking and circuitry used to access and control
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conputer nenories?

ATTORNEY ZHONG  Objection; form

THE WTNESS: That | ooks right in the
context of this sentence, yes.
BY ATTORNEY CHANDLER:

Q And that's what you applied as the
definition of a person of ordinary skill in the
art; correct?

A. In the context of this overall
definition, yes.

Q Could you turn to the '160 patent,
mar ked as Exhibit 1001. Let nme know when you' ve
got it.

A. Ckay.

Q And you mght as well also pull up the

N DN D N NN DN P P PP
a b~ W N BB O © 00 N O

'060 patent, just to have them handy.

A kay.

Q In the '060 patent, turn to the top of
Colum 22. And |I'lIl ask you about both patents,
but I'Il just give you columm and |ine nunbers

for the '060 patent.
A Ckay.
Al right.
Q The top of Colum 22, the '060 patent,

and there's also a simlar disclosure in the '160
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patent, refers to "array dies may include DDR,
DRAM SDRAM fl ash nenory, or SRAM to nane a
few "

Correct?

A | see that portion of the sentence. It
| ooks like it's referring to Figure 8.

So it's saying that as with the array
di es 210 and 310, the array dies 824 may include
any type of random access nenory die -- for
exanpl e, array dies include DDR, DRAM SDRAM
flash nmenory, or SRAM to nane a few

Q I n your opinion, would a person of
ordinary skill in the art have been famliar with
SRAM nenory devi ces?

ATTORNEY ZHONG. (Objection; form

THE WTNESS: As a nenory device itself,
yes.
BY ATTORNEY CHANDLER:

Q I n your opinion, would a person of
ordinary skill in the art have been famliar with
flash nmenory devices?

ATTORNEY ZHONG  Objection; form
THE WTNESS: | would say as a nenory
devi ce or a product you could purchase, yes.
111

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com

Samsung Electronics Co., Ltd.
Ex. 1052, p. 62



© 00 N o o A W DN PP

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

MICHAEL BROGIOLI September 27, 2023

SAMSUNG V. NETLIST, INC.

63

BY ATTORNEY CHANDLER:

Q A person of ordinary skill in the art
woul d have been famliar with a type of flash
menory referred to as NAND, flash nenory;
correct? N A-ND?

A | woul d say, yes, NAND nenory was a type
of menory product available at the tine or known
at the tine.

Q In your opinion, did a person of
ordinary skill in the art know how to i npl enent
the invention of the '060 and ' 160 patents using
array dies with SRAM nenory as referenced, for
exanple, at the top of Colum 22 of the ' 060
pat ent ?

A. Goi ng back to the description in
Fi gure 8.

ATTORNEY ZHONG. Qbjection; form

THE WTNESS: So it |looks |ike Figure 8
is tal king about an enbodi nent that supports the
JEDEC 3DS operation, nmakes reference to RD MV
archi tectures.

And then at the top, 20 is saying a
nunber of different conponents that can go into
this topology. So it looks like, to the extent
that block 824 in Figure 8 is tal ki ng about
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flavors of these different nenory technol ogies, a
person of skill would understand what Figure 8 is
t al ki ng about .

BY ATTORNEY CHANDLER:

Q The top of Colum 22 refers to array
di es 210 and 310 as well; correct? And the sane
in the '160 patent.

A. That's correct. It says, "As with the
array dies 210 and 310."

Q So, in your opinion, would a person of
ordinary skill in the art be able to practice the
i nventions of the '060 and ' 160 patent using
array dies 210 and 310 where those array dies are
SRAM nenory devi ces?

ATTORNEY ZHONG. (Objection; form

THE W TNESS: That sounds |i ke sonething
out si de the scope of what |'ve addressed in ny
declaration. But it |ooks |Iike what the patent is
saying -- | guess what the patent is saying in the
top of 22 is, simlar to array dies 210 and 310,
I f these array days 824 in Figure 8 can include a
type of random access nenory die, and it gives a
coupl e of exanpl es.
BY ATTORNEY CHANDLER:

Q What about array dies 210 and 310? In
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your opinion, can those be SRAM nenory devi ces?

A | haven't perforned that analysis. The
way |'minterpreting this passage at the bottom of
Columm 21 and top of 22 is it's just saying,
simlar to 210 and 310, these array dies 824, it
can include a type of -- of random access nenory
die. Soit's -- it's a characteristic of the
access pattern.

Q | n your opinion, can array dies 210 and
310 in the '060 and ' 160 patents be flash nenory,
as suggested, for exanple, at the top of
Col umm 22 of the '060 patent?

A It 1ooks |ike what Columm 22 is saying
at the top about Figure 8 is that the array dies
can include, the third Iine down, flash nenory as
a formof random access nenory.

Q What about array dies 210 and 310,
whi ch are not in Figure 8 but are in Figures 2
and 3?

ATTORNEY ZHONG  Objection; form

THE WTNESS: Well, it looks like this
sentence at least is saying, as with the array
dies 210 and 310, that the array dies may include
any type of RAM R-A-M and it gives a couple of

exanples. It seens like that qualifier in this
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sentence is intended to apply to the array dies
210 and 310 as well.
BY ATTORNEY CHANDLER:

Q I"'ma little unclear what you're trying
to convey.

I n your opinion, can the array dies 210
and 310, shown in Figures 2 and 3 of the '060 and
'160 patents, be SRAM nenory devices or not?

ATTORNEY ZHONG  Qbjection; form
out si de the scope.

THE WTNESS: So, again, | haven't, in
ny decl aration, perforned an anal ysis of all of
the types of -- or if there are other types of
nmenory technol ogy that can be used for 210 and
310.

However, what the specification is
saying is that, at the top of Colum 22, you can
i ncl ude any type of random access nenory die, and
that qualifier is applying to 210 and 310 as wel |.
So it looks like it's tal king about random access
nenory die here and different flavors of themthat
apply to array dies 210 and 310 as wel | .

BY ATTORNEY CHANDLER:
Q And do you believe an SRAMis a flavor

of a random access nenory die?
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A |f you're asking -- | would say that
this sentence is tal king about -- or this passage,

nmenory technology, in this case a formof static
random access nenory storage. | haven't | ooked at
whet her or not a given SRAMitself, either

physi cal device or publication on it, would be an
array die in this context one way or the other.

Q So to be clear, do you have an opinion
on whether or not the array dies 210 and 310,
shown in Figures 2 and 3 of the '060 and ' 160
patents can be SRAM?

A | would say what this sentence i s saying
is that the array dies here, 210 and 310, can
I ncl ude various types of random access nenory die.
And sone of the exanple of array dies it talks
about -- | think your question was initially
around SRAMs, as it nentioned SRAMs array dies.

Q And do you believe a person of ordinary
skill in the art could successfully practice the
'060 and ' 160 patents where the array dies 210
and 310, as shown in Figures 2 and 3, are SRAM?
O do you think that would be beyond the skill of
a person of ordinary skill in the art?

ATTORNEY ZHONG  Qbjection; form

out si de the scope.
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THE WTNESS: So to the extent these two
sentences are saying that the array dies 210 and
310, can include a type of random access nenory
die that is an SRAMdie, | haven't been asked to
performthat analysis one way or the other as --
in this declaration as to whether a person of
skill in the art could performthat or not.

BY ATTORNEY CHANDLER:

Q Do you have any opi nion on that
qguestion right now?

A. | don't have an opinion one way or the
other comng into today's deposition. | haven't
really studied the patent to that |ength today.

Q I n your opinion, can array dies 210 and
310, shown in Figures 2 and 3 of the '060 and
'160 patents, be flash nenory?

ATTORNEY ZHONG. Qbjection; form

THE WTNESS: So, again, | would say,
just as this | anguage at the bottom of Colum 21
and top of 22 states, that the array dies 210 and
310 can be various types of random access nenory
di es, and exanples of array dies that are given
are flash nenory array dies.

Q Do you believe a person of ordinary

skill in the art would have a reasonabl e
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expectation of success if they inplenented array
di es 210 and 310 shown in Figures 2 and 3 of the
'060 and ' 160 patents using flash nenory, or do
you think that woul d be beyond the skill of a
person of ordinary skill in the art?

ATTORNEY ZHONG. (Qbjection; form vague.

THE WTNESS: Yeah, | would say com ng
into today, | don't recall a discussion of a
reference that nmay have been sonething that net
the limtation of a flash nenory array die; and |
haven't fornmed an opinion one way or the other if
this person of skill could inplenent what's
described in the patents with sonething being a
flash nmenory array die.

| haven't been asked to | ook at that
yet, or today.
BY ATTORNEY CHANDLER:

Q But to be clear, the '060 and ' 160
patents, if | understand your testinony a nonent
ago, indicate that array dies 210 and 310 can be
flash nmenory; correct?

A That the array dies 210 and 310 can
i nclude different types of random access nenory
di e, and an exanple of one of those random access

nmenory die is flash -- is a flash nenory type
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random access nenory die.
Q Could you turn to Colum 5 of the
'060 patent and go to line 39, please.
A Ckay.
Q The '060 and ' 160 patents disclose an
enbodi nent with three array dies; correct?
ATTORNEY ZHONG. Qbjection; form
THE WTNESS: ['mnot sure |"mquite
foll owm ng you. You pointed nme to Colum 5 at 39?
BY ATTORNEY CHANDLER:
Q Correct.
A Oh, | was one line off:
“As further exanples, the nmenory
package 200, which is Figure 2, may
i nclude three or sixteen array dies."
Q So do you agree the '060 and
'160 patents disclose the el enent enbodi nent of
the invention with three array dies?
ATTORNEY ZHONG. (bjection; form
out si de the scope.
THE WTNESS: So it looks like it's
saying -- 1'mgoing back up to about |ine 34.
“Whil e the nenory package 200 is
Illustrated, including four dies, the

menory package is not limted as such
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and can include any nunber. Figure 3,

the nmenory package may i ncl ude ei ght

array dies. As another exanple, nenory

package 200 may include three or sixteen

array dies."

So it looks like at least in terns of
t he enbodi nent pointed to in Figure 2, it's
nmentioning three array dies as one exanpl e here.
BY ATTORNEY CHANDLER:

Q I n your opinion, would a person of
ordinary skill in the art know how to take an
address space and divide it by three?

ATTORNEY ZHONG. Qbjection; form |If
you' re asking in sort of a nunerical
penci | - and- paper exercise, then | would think so.
But in terns of building a nenory device or nenory
nmodul e that -- you know, using a -- base 2
addressing and trying to break things up into
threes, that tends to be conplicated.

BY ATTORNEY CHANDLER:

Q I n your opinion, would a person of
ordinary skill in the art have a reasonable
expectati on of success in practicing the clai ned
i nventions of the '060 and ' 160 patents when

there are three array dies, as suggested in this
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exanple of Colum 5, line 39, of the '060 patent?
ATTORNEY ZHONG  Objection; form
THE WTNESS: So | see here that it --
the patent's nentioning the enbodi nent in

Figure 2, three array dies is an option.

| haven't performed an anal ysis of -- of
whet her -- one way or the other the |evel of
difficulty a person of skill would have in trying

to acconplish that.
BY ATTORNEY CHANDLER:

Q But as far as actually taking an
address space and dividing it into three, that's
a calculation that a person of ordinary skill in
the art could successfully conplete in the
context of a stacked nmenory device; is that fair?

ATTORNEY ZHONG. Qbjection; form

THE WTNESS: | would say that if | --
if | said to a person of skill in the art, "Here
Is a 900-byte address space for a piece of

menory," they woul d understand, as an academ c
exercise, while one piece is the zero to 299 and
the next piece is 300 to 599 and maybe the next

third piece is 600 to 899. But that's nore of

a -- sort of a pencil-and-paper-type exercise.
I
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BY ATTORNEY CHANDLER:

Q Does the '060 and ' 160 patents provide
any teachings on how to inplenent the clained
I nventions in the situation where there are three
array dies?

A | see that the -- at |east three array
dies are nentioned here in Colum 5. And it | ooks
like there's sone nention of it in the background.
| haven't performed an analysis -- |'mjust
ski ppi ng back through the specification.

| haven't perforned an analysis as to
the universe of teachings the '060 -- the patents,
| should say, teach one way or the other around a
specific three-array-di e enbodi nent.

(Wher eupon, Exhi bit Nunmber 1054 in

both | PRs was marked for

identification and is attached

hereto.)
BY ATTORNEY CHANDLER:

Q Al right. | want to introduce a new
exhibit, which I'll put in the chat. |It's the
sane exhibit for both IPRs, so I'll put it in

twice. One is stanped with the '060 IPR  The
other is stanped with the "160 IPR  But it's,

ot herw se, the sane document. And |let ne know
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when you have Exhibit 1054 in front of you.
A | dragged it to the wong place.

ATTORNEY ZHONG  Qbjection. |'m going

to object to the exhibit as |acking authentication

and conpl et e hearsay.
BY ATTORNEY CHANDLER:

Q Dr. Brogioli, do you have Exhibit 1054

in front of you?
A | do, yes.
Q Exhi bit 1054 is Netlist's technol ogy

tutorial in the case where you were the expert

witness for Netlist in the area of JEDEC st andard

essential DRAM nenory technology related to DIM

RDI MM and LRDI MM as stated on pages 205 to 206
of your expert declaration marked as
Exhi bit 2023; correct?

A | would say, as | recall, this
presentation was a -- excuse nme -- a technol ogy
tutorial that was printed -- as | recall,

presented at that hearing related to the 1023

matter that | -- | believe | testified on one or

per haps maybe two of the Netlist patents.
Q You' ve seen Exhibit 1054 before;
correct?

A. | certainly don't recall all of the
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content fromnenory, but | think I may have seen
this presented at that hearing sone tine ago and
perhaps in another Netlist-rel ated deposition.

Q Pl ease turn to page 2 of Exhibit 1054
and | et nme know when you're there.

A Ckay.

Q Does page 2 of Exhibit 1054 show a
picture of a DDMM D I-MM which is to say a
dual in-line nmenory nodul e?

A It looks |ike the green arrow | abel ed
“Menory Module" is pointing to -- perhaps what
this slide is intending to indicate is a dual
in-1ine nmenory nodul e.

Q Pl ease turn to page 3 of Exhibit 1054
and | et nme know when you're there.

A Ckay.

Q Does page 3 of Exhibit 1054 al so show a
DI MM nenory nodul e at the bottom of the page?

A Possibly. | don't -- the description on
the prior page characterizes or notes the fact
that there are dual in-line nmenory nodul es as
t here's connections on each side of the nodul e,
but | note that the -- it |looks |like a Sansung
device. W're really only seeing one side of it

vi sual ly.
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Q Do you agree that SDRAM nmenory devices
enmerged in the 1990s and have been standardi zed
by JEDEC?

A Yes, that sounds right.

Q Do you agree that SDRAM has evol ved in
several generations, including DDR, DDR2, DDR3,
and nore recently, DDR4?

ATTORNEY ZHONG  Objection; form

THE WTNESS: That there are JEDEC --
JEDEC iterations of these different DDR
technologies. At the tinme of this presentation, |
think the nost recent was DDR4, as it says.
BY ATTORNEY CHANDLER:

Q DDR, DDR2, DDR3, and DDR4 are JEDEC
standards that a person of ordinary skill in the
art knew about; correct?

A That there are, as | recall,

JEDEC-rel ated standards for each these
technologies, that at the tinme of this -- the tine
this presentation was created, existed.

| guess | don't know whether or not a
person of skill -- if sort of a person off the
street had access to themor not. But those JEDEC
docunent s exi st ed.

Q And the '060 and ' 160 patents, they
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specifically refer to DDR3 and DDR4; correct?
A. Looks li ke there's nention of DDR3 and 4

in certain descriptions.

Q In the '060 and ' 160 patents?
A That's -- that's right. [|'mat | east
seeing it -- roughly the top of Colum 5, there's

some nmention of it.

Q Could you pull up Exhibit 1019, which
I's the JEDEC DDR3 standard that | believe |
shared in the chat earlier with you. And just

| et me know when you have it up on the screen.

A You did share it. | have it up.
Q You do not dispute that a person of
ordinary skill in the art would have known about

t he JEDEC DDR3 standard marked as Exhibit 1019,
dat ed Novenber 2008; correct?

A That a person of skill in the art would
be aware that these JEDEC standards were
published -- this one |ooks |like April of '08 --
sorry -- Novenber of '08.

(Exhi bit Nunmber 1021 was previously
mar ked for identification.)
BY ATTORNEY CHANDLER:
Q Could you pull up Exhibit 1021, which I

just put in the chat. Let ne know when you have
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it.
A kay.

Q And you do not dispute that a person of

ordinary skill in the art would have known about
t he JEDEC standard MO 207 marked as Exhi bit 1021
and dated Decenber 2010; correct?

ATTORNEY ZHONG. Qbjection; form

THE WTNESS: |'mjust taking a second
to flip through this.

(Wtness reviews docunent.)

So | see that the -- I'mjust on page 1
of the exhibit. It says it's a JEDEC solid state
product outline. | don't renenber -- | don't

recall that |'ve specifically seen this or not.
But it | ooks |ike a JEDEC docunent that it says,
in the bottom quote, "has been prepared and
publ i shed by the JEDEC JC-11 committee.”

BY ATTORNEY CHANDLER:

Q | f you turn back to the DDR3 JEDEC
standard marked as Exhibit 1019 and if you go to
page 3, you'll see that the DDR3 standard refers
to this MO 207 standard marked as Exhibit 1021;
correct?

A. That | ooks correct. It's using the --

ball-out that's using the MO 207 that is

a
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exhibit -- it sounds |like is Exhibit 1021.
Q Could you pull up Exhibit 1035, which
should be coming in the chat. Let nme know when
you have it.
(Exhi bit Nunmber 1035 was previously
mar ked for identification.)
THE W TNESS: Ckay.

BY ATTORNEY CHANDLER:

Q You do not dispute that a person of
ordinary skill in the art would have known about
t he JEDEC standard for CGDDR4 SGRAM mar ked as
Exhi bit 1035; correct? Wich is dated
Novenber 2005, as shown on the second page.

A That sounds correct. This, at |east
| ooking at it at a high level, |ooks |ike another
JEDEC standard published in the 2005 tinme frane.

(Exhi bit Nunmber 2017 was previously
mar ked for identification.)
BY ATTORNEY CHANDLER:

Q |"mgoing to put in the chat
Exhi bit 2017 that you cited, and just let nme know
when you have it open.

A Ckay.

Q You do not dispute that a person of

ordinary skill in the art would have known about
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t he JEDEC standard nunber 21C for DDR SDRAM
regi stered DI MM dated January of 2002, marked as
Exhi bit 2017; correct?

A That | ooks correct. It's the 21C, it
says, on the next few pages, published -- or at
| east January of 2002.

ATTORNEY CHANDLER: |'mgoing to mark a
new exhibit in both IPRs as Exhibit 1055. | put
it in the chat. They're the sane exhibit in both
| PRs so you can choose either one to open. And
just let nme know when you have Exhibit 1055 in
front of you.

(Wher eupon, Exhi bit Nunmber 1055 in

both I PRs was marked for

identification and is attached

hereto.)

ATTORNEY ZHONG  Ckay.

BY ATTORNEY CHANDLER:

Q Exhi bit 1055 is the JEDEC standard
JESD79 for DDR SDRAM dated June 2000; correct?

A That's correct, yes.

Q And DDR SDRAM i s the type of nenory
devi ces discussed in Exhibit 2017 that we | ooked
at just a second ago; correct?

A. It looks |ike the -- there's a vari ant
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of DDR al so discussed in Exhibit 2017 as wel|.
Q You do not dispute that a person of
ordinary skill in the art would have known about
t he JEDEC standard JESD79 for DDR SDRAM nmenory
dat ed June 2000, marked as Exhi bit 1055;
A No. That sounds right.
Q The '060 and ' 160 patents refer to a

correct?

proposed JEDEC standard for three-di nensional

stacking, sonetines referred to as 3DS; correct?

A That's right. | think in a few
different places it nentions a 3DS architecture,
or three-dinensional -- 3DS structure.

Q And it would be fair to say that a
person of ordinary skill in the art would have
been famliar with the proposed JEDEC standard
for three-dinensional stacking known as 3DS at

the tine of the '060 and ' 160 patents?

A. So it
060, at |ine 15,

t hr ee- di nensi onal

dual inline nmenory nodul es that's being consi dered
by JEDEC.

| don't recall -- | don't recall that
proposal necessarily being produced or if |I sawit
or not. But | see that it nentions it.

| ooks like in Colum 18 of the

it nmentions a proposed

stacking or 3DS standard for
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Q It wasn't a secret; correct?

A | would say -- | don't recall that I've
seen it; but the patent specification nakes
mention of it, sure, in Colum 18.

Q Coul d you turn back to Exhibit 1019,

t he JEDEC JESD79-3 standard for DDR3 nenory
devi ces, and |l et nme know when you have that back
in front of you.

A Ckay.

Q Page 13 of Exhibit 1019 refers to the
chip select signal; correct?

A That's correct.

Q What does the chip select signal do?

A. It says, in the third row down, "Chip
Select" -- the function is:

“"Al'l commands are masked, when chip
select is registered high. Chip select
provi des for external rank selection on
systens with multiple ranks. Chip
select is considered part of the command
code. "

Q Turn to page 33 of Exhibit 1019, the
DDR3 standard, and |let nme know when you're there.

A. Ckay.

Q Page 33 of Exhibit 1019 shows a command
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truth table for DDR3 nenory devices; correct?

A That's right.

Q And as you nentioned a nonent ago, one
of the command signals for DDR3 nenory devices is
the chip select signal, which is the colum wth
t he heading "CS#"; correct?

A That's right. 1It's one of the signals
in this table or one of the fields in this table.

Q The chip select signal is one of the
signals used for a read or wite command;
correct?

ATTORNEY ZHONG  Objection; form

THE WTNESS: |f you look at the rows in
bit Table 6, the wite and read commands roughly
start the 8th row down and go down for about the
next 10 or 12; and we see that for -- excuse ne --
each of these command and codi ngs or comrands t hat
are coded in this table, the value of chip select
iIs set to | ow.

Q | f the value of chip select were set to
hi gh, you could not performa read or wite
command; correct?

ATTORNEY ZHONG. (Objection; form
THE WTNESS: |If you are adhering to the

command and codi ng nandated by this table and
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trying to performthe wites and reads descri bed
from Row 8 through, | guess, six up fromthe
bottom what the table is telling you is that sone
command with the chip select set to high is not
going to map to these commands, these reads and
wites. So it doesn't look like you're going to
get that specific conmand in that case.

BY ATTORNEY CHANDLER:

Q Coul d you turn back to Exhibit 1054,
whi ch was the technol ogy tutorial, and go to
page 5, and |l et ne know when you're there.

A Ckay.

Q Do you agree with the statenent on page
5 of Exhibit 1054 that a rank is a set of DRAMs
that are witten to or read fromtogether?

A In the context of what this slide is
showi ng, that sounds right, that it's got a rank 1
illustrated or a rank O illustrated.

Q And rank 1 is the green rectangle, and
rank O is the red rectangl e?

A In this slide, yes.

Q DQrefers to the data lines; is that
correct?

A That | ooks like what this slide is

saying, yes. So there's eight -- excuse ne --
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eight DQ bits, and there's eight of them-- eight
of those lines or eight sets shown in this slide.

Q In a standard DIMM the DQ data |ines
are bidirectional; correct?

A In terns of the ability to send data or
get data froma nenory nodule, you could send --
yeah, you can wite and receive data on the D(s.

Q On the sane DQ. So, in other words,
it's not like there's dedicated DQ for wite
commands and then sone other separate D for
read commands; it's the sane DQ data |ines that
are used for both read and wite conmands,
nmeani ng those DQ data |ines are bidirectional;
correct?

A | think that sounds right, as |I recall.
| don't think this slide is getting into that,
but

Q In a standard DIMM with two ranks of
menory devi ces, such as the exanple shown here on
page 5 of Exhibit 1054, each DQ data |line

connects to both ranks of nenory devices;

correct?
A | would say what this slide is intending
to showis the concept that -- simlar to your

j ust previous question, the nenory controller has
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t he connection of these eight sets of eight DQ
l'ines, and you can see the downward-facing arrow
with the nenory controller and the upward-facing
one in the green block -- the green rank 1
rectangle, that there's the ability to conmmunicate
data to and fromthe vari ous DRAM nenory devi ces

on these nodul es.
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Q For exanple, if we |look at the |eftnost
DQ data lines that go to DRAM 1, those DQ data
lines wll connect to both the DRAM1 in rank O
as well the DRAM1 in rank 1; correct?
ATTORNEY ZHONG  Qbjection; form
rel evance, scope.

THE WTNESS: So it | ooks |like what this

slide is showwng is that there's -- it's intended
to convey that for this nenory -- this DI MM nodul e
that's illustrated here, there's the ability to

send the DQ signals to the DRAM1 in rank O or the
DRAM1 inrank 1. It's a high-level tutorial
illustration. It's not show ng the actual |ayout.
BY ATTORNEY CHANDLER:

Q But to be clear, if each rank of nenory
devices is 64 bits wide, as shown in this exanple
on page 5 of Exhibit 1054, there wll only be 64
DQ data lines, not 128 DQ data |ines, even though
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there's two ranks of nenory devices; correct?

A. | woul d say --
ATTORNEY ZHONG. (Objection; form
THE WTNESS: -- inthis -- in this

exanple, it's showing that there's 64 total DQ
lines into and out of -- flowng to the nenory
controller; and the ability to, for exanple, read
or wite that 64 bits of data into either of the
rank O or rank 1. In terns of howthis is
inplemented in a -- in a given DIMM or sonething
i ke that or what signals on the PCB are call ed,
that's beyond the scope of this tutorial material.
BY ATTORNEY CHANDLER:

Q In a standard DI MM usi ng DDR nenory
devi ces, when each DQ data |ine connects to
menory devices in tw different ranks, simlar to
what's shown here on Page 5 of Exhibit 1054, how
Is it possible to read data fromjust one rank at
atin or to wite data to just one rank at a
tinme?

A | don't -- if you're asking in the
context of Slide 5, | don't knowthat it gets into
that | evel of detail.

Q "' masking in the context of a standard

DI MM usi ng DDR nenory devi ces.

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com

Samsung Electronics Co., Ltd.
Ex. 1052, p. 87



© 00 N o o0 A W DN PP

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

MICHAEL BROGIOLI
SAMSUNG V. NETLIST, INC.

September 27, 2023

88

ATTORNEY ZHONG. (Objection; form

THE WTNESS: | would say just as a
general concept, the nmenory controller is sending
various signaling; and then if the nmenory nodul e
itself is trying to support different nunbers of
rank, it may do things with the signaling com ng
in different ways to address the multiple ranks.

This doesn't sound |ike sonething I'm
tal ki ng about were opinions in ny declaration
today, and | don't see that that's sonething
di scussed in this tutorial slide either.
BY ATTORNEY CHANDLER:

Q The DDR standard that we just | ooked
at, | believe you said the chip select signal is
used for rank selection; is that correct?

ATTORNEY ZHONG. Qbjection; form
THE WTNESS: | believe there was
mention of rank in the description of the chip
select signal in this reference that we were
| ooking at a nonent ago. | think Exhibit 1019.
BY ATTORNEY CHANDLER:

Q The chip select signal can be used to
sel ect the rank of nenory devi ces being targeted
for a read or wite conmand; correct?

A As | recall that definition -- perhaps
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you can point ne back to the page -- tal ked about
in the command table -- here it is. Mybe not --

in the command table how the chip select signal is
described, and it described it as being related to
r anks.

Q And specifically selecting the rank of
nmenory devi ces; correct?

A. So I'mback to Table 1 on page 28, and
It says -- the various chip select signals are
shown here. There's, | think, four of themin
this exanple. And commands are masked when chip
select is registered high. It provides for
external rank selection on systens with nultiple
ranks. Chip select is considered part of the
command code.

Q You believe a person of ordinary skill
in the art knew that the chip select signhals can
be used to select the rank of nenory devices
targeted for a read or wite comand?

A. | think they would understand this
Exhi bit 1019 and the description in this table
that says, "Chip select provides for external rank
sel ection on systens with nultiple ranks," you
know, taken in the context of the docunent.

Q Can you turn back to Exhibit 2017, the
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JEDEC 21-C standard, and go to page 13.

2017. And you said page 13?

Yes.

Ckay.

Q Page 13 of the JEDEC 21-C standard

> o >

mar ked as Exhibit 2017, shows the wiring for a
64-bit-wide DM wi th two ranks of nenory
devi ces; correct?

A It says in the -- the heading right
under the blue bar -- it's a bl ock diagram
64-wide DIMM And it says it's "populated as two
physi cal banks of by-8 DDR SDRAMs.

Q And at the tine of Exhibit 2017, the
term "physi cal bank," shown in the upper right,
was used instead of the term"rank"; but the two
terns are referring to the sane thing; correct?

The physical bank is a rank?

A. | would say that this -- there's been
sone back-and-forth between, | think, various
experts on this -- that at certain points in tine,
the words "bank" and "rank" in -- in the world of

JEDEC were used sonetines interchangeably, perhaps
soneti nmes not.

They're also used in different ways in

different references. | see here that the
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reference, at least for this page, is using the
term "bank."

Q It would be fair to characterize
page 13 of the JEDEC 21-C standard narked as
Exhi bit 2017 as showing a 64-bit-wide DIMM w th
two ranks of nenory devices; correct?

A It could be. | don't recall discussing
this in ny declaration, but I note that for this
figure, there an RSl signal in the upper left and
an RSO. It looks like the RS1 is going to D8
t hrough D15 on its chip select line; whereas, the
RSO signal is going to DO do D7 on its chip sel ect
line. So those -- those incomng signals may be
sel ecting one set of nenory devices, DO to D8,
versus a second set of nmenory devices, D8 to DI15.

Q On page 13 of Exhibit 2017, would it be
fair to call all nmenory devices DO through D7
whi ch receive the chip select signal RSO as part
of rank O0; and to call the nenory devi ces D8
t hrough D15, which receive the chip sel ect signal
RS1, as part of rank 17

A | would say possibly. | haven't studied
this figure comng into today, but it |ooks |ike
the -- going back to page 13, | |lost ny place.

The RSO and RS1 are using -- being used
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to go to chip selects for these SDRAMs in set DO
and D7 or D8 to D15; and then it notes in

footnote -- or note 5 that the RSO is for one side
of the DDMMand RS1 is the other. So that's

possi bly what's going on here.

Q And so the nenory devices DO through
D7, they will all respond together to the sane
read or wite conmand; correct?

A It looks like in this figure, if you're
sending the RSO to DO to D7 in a conmand, they are
going to listen to that command and -- and handl e
their input bits accordingly that are shown
here -- the DO to -- sorry -- DQO to DQ7 for DO or
DB to DQAL5 or D1.

Q So the nenory devices DO through D7
Wi Il operate together in response to a read or
wite conmand; or in the alternative, nenory
devi ces D8 through D15 will operate together in
response to a read or wite command; is that
fair? As shown here on page 13 of Exhibit 20177

A. | think that may be what the figure is
showi ng, that there's -- the DO to D7 is on one
physical side of the DDOMV D8 to D15 is on the
other. Depending on the RS 0 or RS 1 |lines com ng

in and how they're set, that these -- the set of
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t hese nenory devices, if you wll, the DO to
D15 -- whichever set is selected is going to
respond to a conmand here.
Q Each DQ data |ine shown on page 13 of

Exhi bit 2017 is shared by two nenory devi ces;
correct? So, for exanple, DQ is -- connects to
both nenory device DO as well nenory device D8?

ATTORNEY ZHONG  Objection; form

THE WTNESS: That at least in terns of

the -- the block diagramlevel of this
illustration -- and | know that it's show ng a
bl ock diagram-- it's showi ng that that D

signal, for exanple, is able to connect to the
1/O0 DO as well the 1/0O 0 D8.
BY ATTORNEY CHANDLER:

Q So a data signal sent on any given DQ
data line will go to tw different nenory
devi ces; correct? As shown on page 13 of
Exhi bit 2017.

A. | don't see that the bl ock diagram on
this slide is show ng necessarily a physical or
el ectrical wiring diagram but it's illustrating
that this DQ) signal, or line, comng into the
nodul e has to ultimately connect to DO and D8 in

its first /OO input, or input/output.
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Q And that's true for all 64 DQ data
lines; they're all shared by two nenory devices,
as shown on page 13 of the Exhibit 2017; correct?

A | would say they're all illustrated the
same way in this block diagram

Q The chip sel ect signal prevents
col lisions when there are nmultiple nmenory devices
sharing a data line that is shown on page 13 in
Exhi bit 2017; correct?

ATTORNEY ZHONG  Objection; form |
don't see the figure here tal ks about that one way
or the other.

BY ATTORNEY CHANDLER:

Q That's what's taught by the JEDEC
standard; correct, the rank selection by the chip
sel ect signal ?

ATTORNEY ZHONG. Qbjection; form

THE WTNESS: | would say that the JEDEC
specification we're | ooking at tal ks about the
chip select signal and howit -- howit relates to
signaling for ranks. |If there's a section of the
JEDEC you'd like ne to |look at, |'m happy to, but
| don't see that anything we've |ooked at up until
now gets into that part of the potential behavior

of a nmenory nodul e.
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BY ATTORNEY CHANDLER:

Q In form ng your opinions, you did not
consi der whether the chip select signal can be
used to prevent collisions when there are
mul tiple nmenory devices sharing a data |ine;
correct?

A In ny declaration, there's discussion of
various chip select signhals in various enbodi nents
of various other prior art references. | don't
recall in ny declarations for today discussing --
| believe |I nentioned this JEDEC -- perhaps this
JEDEC reference in ny declaration, but discussing
t he uni verse of |anguage of chip sel ect and how
It's described in this reference.

Q In form ng your opinions, did you
consi der whether a person of ordinary skill in
the art knew how to use the chip select signal to
prevent collisions when there are nultiple nenory
devi ces sharing a data |ine?

ATTORNEY ZHONG  Objection; form
Vague.

THE WTNESS: | would say | took into
consideration the way in which chip select signal
woul d be described in various parts of the JEDEC

standard and in addition to how chip select may be
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used in various of the prior art references that |
di scuss in ny declaration.
BY ATTORNEY CHANDLER:
Q Did a person of ordinary skill in the

art know how to use chip select signals to
prevent collisions when there are nmultiple nmenory
devi ces sharing a data |ine?

ATTORNEY ZHONG  Objection; form vague.

THE WTNESS: | would say the person of
skill in the art would know how to use chip
select -- for exanple, how it would be described

in JEDEC, or in other exanples, howit m ght be
described or used inits -- in a specific way in a
gi ven reference.

BY ATTORNEY CHANDLER:

Q So what's the answer to ny question
about whet her the person of ordinary skill in the
art knew how to use chip select signals to
prevent collisions when there are nmultiple nmenory
devi ces sharing a data |ine?

ATTORNEY ZHONG. (Objection; form vague.

THE WTNESS: So ny answer: You' d have
to be nore specific in your question.

The -- the chip select signal is

di scussed in ny declaration in various places,
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specifically with certain references or certain
argunents Sanmsung's expert nmade during his
deposition, as | recall.

It's al so discussed in certain ways in
t he various JEDEC references.

BY ATTORNEY CHANDLER:

Q But can you tell ne now what your
opi nion is about whether or not a person of
ordinary skill in the art would know how to use
the chip select signal to prevent collisions when
there are nmultiple nenory devices sharing a data
line? O do you not have an opinion on that
guesti on?

ATTORNEY ZHONG  Qbjection; form
m sstates the prior testinony, and vague.

THE WTNESS: | would say you have to
ask a nore specific question or a nore specific
reference, for exanple.

BY ATTORNEY CHANDLER:

Q Can you give ne any opinion in any
situation whether or not a person of ordinary
skill in the art would know how to use the chip
sel ect signal to prevent collisions when there
are nmultiple nenory devices sharing a data |ine?

ATTORNEY ZHONG. (Objection; form
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THE WTNESS: | would have to ask for a
nore specific exanple, or we can tal k about in ny
decl aration various places | nention chip select.
But the -- that is potentially a signal in a nuch
br oader conpl ex systemw th a nunber of other
things going around. So |I'd have to get nuch nore
specific for your exanple.

BY ATTORNEY CHANDLER:

Q Well, I"mnot the one trying to provide
the exanple. I'mtrying to get your opinion.
"Il just ask you one nore tine, and it's okay if
you can't give a better answer. But | just want
to nake sure we're giving you every opportunity
to express yourself.

The question is: Do you have an opinion
on whet her or not a person of ordinary skill in
the art would know how to use the chip sel ect
signal to prevent a collision when there are
mul ti ple nenory devices sharing a data |ine?

ATTORNEY ZHONG  Objection; form vague.

THE WTNESS: Again, | would say |I'd
have to answer you in the context of a give -- or
we can give an exanple. Chip select, even in the
JEDEC standard you referenced ne to, is just

one -- well, the chip select signal may be
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conprised of nultiple signals, but that's one of
hundreds and hundreds of other signals here.

So I'd have to -- either we could
di scuss the exanples that | discuss in ny
declaration or a specific use in the JEDEC
reference. But, in general, that's too vague of a
guestion for ne to answer.
BY ATTORNEY CHANDLER:

Q So taking the specific exanple of page

13 of the JEDEC reference marked as Exhibit 2017,
do you believe a person of ordinary skill in the
art could use the chip select signal to prevent a
collision when there are nmultiple nmenory devices
sharing a data line, as shown here?

ATTORNEY ZHONG. (Objection; form

THE WTNESS: | would say a person of
skill in the art woul d understand how to use the
chip select signal as it's described in this
reference. For exanple, at least in part, how
it's tal ked about in the conmand and codi ngs of
Table 1 or the definition of chip select signal
el sewhere.
BY ATTORNEY CHANDLER:

Q And woul d that use of the chip sel ect

signal that you were referring to prevent a
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collision when there are nultiple nenory devices
sharing a data |ine?

ATTORNEY ZHONG. (Objection; form

THE WTNESS: The question is a little
too vague. | don't -- again, you'd have to get
nore specific. This person of skill would
under st and what chip select does, for exanple, in
the context of this reference.
BY ATTORNEY CHANDLER:

Q "1l give you one |ast chance. Page 13

of the JEDEC 21-C standard marked as Exhi bit 2017
shows nmultiple nenory devices sharing a data
l'ine.

My question is whether a person of
ordinary skill would know how to use the chip
sel ect signal to prevent collisions when there are
mul tiple nenory devices sharing a data |ine.

ATTORNEY ZHONG  Objection; form

THE WTNESS: | would say, again, they
woul d know how to use the chip select signals
described in this reference for their intended use
in the docunent as to how they're descri bed.

I f you're asking about a use case
outside of this reference or sonething else, |I'm

happy to tal k about a specific exanple.
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BY ATTORNEY CHANDLER:

Q How about during a read command?

A. As | recall, the reference tal ks about
how, in at |east the table we discussed earlier, a
chip select signal is to be set for various
flavors of read commands.

Q Wul d a person of ordinary skill in the
art know how to use the chip select signal to
prevent collisions when performng a read comand
on a nenory nodule with multiple nmenory devices
sharing a data |ine?

ATTORNEY ZHONG  Objection; form

THE WTNESS: | would say for a nenory
nodul e, for exanple, as those described in this
21-C standard, they woul d understand how the chip
sel ect signal is described in the reference.
BY ATTORNEY CHANDLER:

Q That doesn't answer ny question,

t hough, because ny question concerns collisions.
Can you answer mny question?
ATTORNEY ZHONG. (Objection; form
THE WTNESS: The question is too vague
as to generally contenplate what you're referring
to as "collisions.”
111
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BY ATTORNEY CHANDLER:
Q What's a collision?
A |"'mnot -- it was your question.
Per haps you can clarify what you're referring to.
| believe | talk about certain types of collisions
in ny declaration --

Q Wul d a person of ordinary skill in the
art know how - -

A. Sorry. | was going to -- go ahead.

Q Wul d a person of ordinary skill in the
art know about collisions between nultiple nenory
devi ces sharing a data line? For exanple, if
they both tried to output read data at the sane
time?

A | would say that sounds |like you're

asking sonething simlar to what | tal k about in

nmy declaration, that a person of skill would
understand -- it would be problematic to wite --
sorry.

If multiple nmenory devices, for exanple,
are outputting read data onto the sane wire at the
sane tinme, that's going to cause probl ens.

Q That woul d be an exanple of a

collision?

A In the context that nultiple nenory
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devices are outputting their respective read data
onto the sane wire at the sane tine, that can be
viewed as -- that's a formof collision.

Q And anot her exanple of a collision is
if the nmenory controller is sending wite data at
the sane tine that the nenory devices on the
other end of the data lines are outputting read
data; correct?

A As a general exanple, that's another
flavor of collision, yes.

Q When | was using the word "collision,™
that's what | had in mnd. D d you have

sonething else in mnd?

A. Not specifically one way or the other,
no. | think those are two exanples that |
di scuss -- possibly the only two exanpl es |

di scuss in ny declaration.

Q Wul d a person of ordinary skill in the
art know how to use the chip select signal to
prevent collisions when performing a wite
operation to a nenory nodule with nultiple nenory

devi ces sharing a data |ine?

ATTORNEY ZHONG. (Objection; form vague.

THE WTNESS: Well, in real systens or

the prior art references | discuss in ny
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declaration, there's nore going on than just a
chip select signal. But just as the JEDEC
reference says, this person woul d understand, at

|l east in the context of a nenory nodule simlar to
t hat described by JEDEC in 21-C, how the chip

sel ect signal works here.

BY ATTORNEY CHANDLER:

Q And does the chip select signal prevent
collisions when there are nenory devices sharing
a data line?

A | would answer a little differently that
there are a nunber of things going on in nenory
systens that are coordinating the various timng
of things going across wires, for exanple.

Q And t hose --

A Just as we see in the prior art
references in terns of trying to deal with various
aspects of timng.

Q A person of ordinary skill in the art
knew how to prevent collisions when there are
mul tiple nenory devices sharing a data line in
the nmenory nodul e; correct?

ATTORNEY ZHONG. (Objection; form
THE WTNESS: |t woul d depend on your

exanpl e.
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BY ATTORNEY CHANDLER:

Q Well, they knew howto do it, for
exanpl e, on page 13 of the JEDEC 21-C standard
mar ked as Exhibit 2017; right?

ATTORNEY ZHONG. (Objection; form

THE WTNESS: This page, as |'m view ng
it, doesn't nention anything using your word
"collision." [It's describing at a bl ock di agram
| evel how a subset of signals should be, | guess,
| ogi cally connected together on this page.
BY ATTORNEY CHANDLER:

Q Can you answer my question whether a
person of ordinary skill in the art would be able
to prevent collisions in a nenory nodul e such as
t he one described on page 13 of the exhibit --
JEDEC 21-C standard marked as Exhibit 20177?

ATTORNEY ZHONG. Qbjection; form

THE W TNESS: Perhaps there's a section
of this standard tal ki ng about collisions you want
to point nme to. But just as | said before, if
you' re asking about a chip select signal, this
person of skill in the art would know how to use
it as it's described in the JEDEC reference.
BY ATTORNEY CHANDLER:

Q To avoid collisions?
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ATTORNEY ZHONG. (bjection; form Asked
and answered nultiple tines.

THE WTNESS: | would say to the -- to
however it's described in the reference. | don't
see where you' ve pointed ne in this JEDEC
specification that it tal ks about collisions one
way or the other.

BY ATTORNEY CHANDLER:

Q | "' masking you. |'mnot asking nyself
to point to sonething. |'m asking you for your
opi ni on.

ATTORNEY ZHONG  Objection; form

THE WTNESS: | would say, again,
they -- they would know how to use the chip sel ect
signal, if we're focusing just on this JEDEC
reference, in the manner in which the JEDEC
reference describes it.

BY ATTORNEY CHANDLER:

Q Wul d a person of ordinary skill in the
art have a notivation to avoid data collisions?

A. If we're tal ki ng about the general
concept of four nenory devices all trying to send
or read data to sone kind of receiver and they're
all sending it at the sane instance in tine, and
the -- just like I talk about in ny declaration,
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the line can either be in a logic lowor a logic

high state. | think as a general exanple, they

m ght understand that that's problematic, or they

woul d understand that that's probl ematic.
Q And they'd be notivated to avoid such
data col lisions; correct?
ATTORNEY ZHONG. Qbjection; form
THE WTNESS: In that sort of

hypot hetical tutorial exanple, if they understood

that there was one wire and only one sender can
use it at atine, then | probably don't want to
have four senders using it at a tine.
BY ATTORNEY CHANDLER:

Q | f a person of ordinary skill in the

art did not use the correct timng provided in

t he JEDEC standards for DDR3 nenory devices, they

could get collisions on the bidirectional data
| ines used with those nenory devices; correct?

A | guess | would say that there are

certain timng requirenents nmandated -- generally
mandated by JEDEC. And so if I'mtrying to build

a JEDEC-conpliant device -- for exanple, sonething

that would be conpliant wwth what's described in
Exhi bit 2017 -- | would want to at | east obey

those timng requirenents that are nmandatory by
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t he standard.

Q And if you don't obey those tim ng
requi renents, one result is there could be data
collisions; correct?

ATTORNEY ZHONG. (Objection; form

THE WTNESS: | would say one result is
your -- your systemwouldn't be conpliant with
JEDEC as to whether or not that would result in
some formof collision. | haven't perforned that
kind of analysis for a specific exanple.
BY ATTORNEY CHANDLER: Wiy don't we go off the
record for |unch.

THE VI DEOGRAPHER: Of the record. The
time is 12:05.

(Luncheon recess taken from

12:05 p.m to 12:51 p.m)
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PROCEEDI NGS

CONTI NUED EXAM NATI ON

THE VI DEOGRAPHER: Back on the record.
The tinme is 12:51.
BY ATTORNEY CHANDLER:

Q Dr. Brogioli, do you have any
clarifications or corrections you would like to
make to any of your testinony so far?

A. Not that | recall, no.

Q Coul d you turn back to Exhibit 1019,
the JEDEC standard for DDR3, and |let nme know when
you have it in front of you, and go to page 23.

A Ckay.

Q Toward the bottomright of page 23 of
Exhi bit 1019, the JEDEC standard for DDR3, there
is a figure with a colum for CAS | at ency;
correct?

A Yes, | see that.

Q VWhat is CAS | atency?

A | believe it refers to the col um

address strobe latency. And it's an aspect of
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timng related to -- in certain types of nenory
devices. And it |looks like this section tal ks
about sonme of the node registers for DDR3 that
relate to that and sone other fields.

Q Under the JEDEC standard for DDR3
menory devi ces, CAS |latency could be set to 5, 6,
7, 8, or 9 clock cycles, as shown on page 23 of

Exhibit 1019; is that correct?

A. That | ooks |ike at | east sone of the
val ues that the -- excuse ne -- that the CAS
| atency could be set to. | think you nentioned 5
t hrough 9.

Q O 10 clock cycles; right? That's also
specified in the standard?

A | see that, yes. Those are the --
that's the CAS | atency. You set the bits
accordingly to get a different val ue.

Q So the JEDEC standard pernmits a range
of different CAS |latency. It doesn't nmandate
whi ch of those CAS | atencies you have to use;

I nstead, the JEDEC standard permts you to choose
one of the possible CAS | atencies between, for
exanple, five clock cycles up through 10 cl ock

cycles? Is that fair?

A It looks like it's reporting the witing
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of this node register to handle the different
nodes of operation for the DDR3 SDRAMs t hensel ves.
And so you can set the field accordingly as to
whi ch val ue you're using in your system

Q At the bottom of the next page, which
I s page 24 of Exhibit 1019, the JEDEC standard
for DDR3, it says that, in the third or fourth
line fromthe bottom that read latency is
defined as additive |atency plus CAS | atency;
correct?

And it uses the abbreviations RL for
read | atency, AL for additive |atency, and CL for
CAS | atency, resulting in a little equation, RL
equal s AL plus CL; correct?

A That | ooks to ne what it's saying in
this CAS | atency subsection.

Q So the JEDEC standard for DDR3 nenory
devices permts a range of different read
| at enci es that you can choose fromrather than
mandati ng only one possible read | atency val ue;
Is that correct?

ATTORNEY ZHONG  Objection; form

THE WTNESS: Looks like it's saying the
read | atency here, the overall read latency is

conprised of two things, one being the CAS
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| atency, CL; and then you'd say, if you want
addi tional information here, you can refer to the
standard speed bin section on page 157.
BY ATTORNEY CHANDLER:

Q But the read |atency will be equal to
or greater than the CAS | atency. And as shown on
page 23, the CAS | atency can be set to the val ue

that you get to choose between 5 cl ock cycles and
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at least 10 clock cycles; correct?

ATTORNEY ZHONG  Objection; form

THE WTNESS: It |ooks |ike CAS | atency
Is a paraneter that you can control by this node
regi ster based on, it sounds |ike, operating
frequency and speed of your devices. And then as
we go back to the bottomof 24, it refers us back
to nore of the standard speed bins, section for
addi tional information.

And if | go there, it looks like it's
show ng a bunch of speed bin and tabl e nodes, so
relating to how fast your device is operating or
successfully operating, et cetera.

BY ATTORNEY CHANDLER:
Q Coul d you turn to page 62 of
Exhi bit 1019, the DDR3 standard. Let nme know

when you' re there.
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A Ckay.

Q The JEDEC standard for DDR3 nenory
devi ces provides exanples of timng diagrans for
various operations, such as a read command
foll owed by anot her read command, as shown, for
exanpl e, on page 62 of Exhibit 1019; is that
correct?

THE DOCUMENT TECH: It |ooks like here
It's show ng various timng scenarios for a read
command foll owed by a read command, and it seens
to be showing for different burst |engths.
BY ATTORNEY CHANDLER:

Q And -- and in the exanples on page 62,
Exhi bit 1019, note 1 for the top exanpl e,

Figure 33, states that the burst length, BL, is
pi eces of data; the read latency, RL, is 5 clock
cycles; the CAS latency, CL, is 5 clock cycles;
and the additive latency, AL, is zero clock
cycles; correct?

A That | ooks |ike what it's saying.

Q And then Figure 33 on page 62,

Exhi bit 1019, shows the tim ng diagram using
those latencies and that burst length for an
exanpl e of a read command fol | owed by anot her

read command; correct?

8
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ATTORNEY ZHONG. (Objection; form

THE WTNESS: It |looks like here it's
showi ng read foll owed by read conmands with the
same CL is 5, ALis zero. | note that it's
denoting BC4 now rather than BL8. |t has a
simlar -- not quite identical, but simlar
di agramto what we saw in the above Fi gure 33.
BY ATTORNEY CHANDLER:

Q kay. To be clear, | was talking -- ny
guestion was about Figure 33 above. | think you
wer e answeri ng about Figure 34 bel ow

A That's right. Mybe you can ask ne
again. Sorry.

Q Figure 33 on page 62 of Exhibit 1019
shows the timng diagramusing the |atencies and
burst length listed in note 1 for an exanple a
read command fol |l owed by anot her read command;
correct?

A Yes. It's show ng a read command, for
exanple, at tinme T-zero, and another read command
later intine, after sonme NoOps in tine, T4.

Q Now, if you go to the next page of
Exhi bit 1019, which is page 63, that shows an
exanple of a timng diagramfor a read command

followed by a wite conmand; correct?
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A A read command and then a nunber of
NoQps -- sorry, read conmand at tinme -- or clock

T-zero, and then a nunber of NoOps, | think five
of them and then a wite conmand at T6.

Q And the timng diagramin Figure 35 on
page 63 of Exhibit 1019 uses in that exanple the
| atencies and the burst length that's indicated
in note 1; correct? So, for exanple, a CAS
| at ency of five clock cycles.

A That | ooks |ike right, yes.

Q And then if you go to page 73 of
Exhi bit 1019, the DDR3 standard gi ves an exanpl e
of atimng diagramfor a wite conmmand foll owed
by another wite command using the |atencies and
burst lengths indicated in note 1 of Figure 51
and also Figure 52; correct?

A. Looks like Figure 51 is a wite -- a
scenario where there's a wite at clock T-zero and
then a nunber of three NoQps, followed by a wite
command at T4. And the paraneters settings are
shown in here in footnote -- or in note 1; and
then it looks |like Figure 52 is the sane W.,, CL,
and AL nunbers. It looks like the BCis set to 4.
And this is also a wite -- followed by a wite

scenario of a wite at clock T-zero; and then
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three NoOps and a wite at clock T4.

Q In Exhibit 1019 on page 74 the JEDEC
DDR3 standard provi des exanples of timng
di agrans for a wite command fol |l owed by a read
command; using the burst |length and | atencies
specified in note 1 of Figure 53 and note 1 of

Figure 54; correct?

A. It looks like a wite-to-read scenario
where the wite happens at tine T-zero; and then
there's NoQps for, | guess, 12 cycles or 12 tine
clots until a read in tinme 13. And the paraneters

used here are denoted in the four notes bel ow t he

t abl e.
Q So on page -- |'msorry.
On page 74 of Exhibit 1019, for the

timng diagrans in Figure 53 and 54 where there's

a wite followed by a read conmand -- in both of

t hose exanples, the read latency is 5 clock

cycles -- that's abbreviated RL; the CAS | atency,
CL, is also 5 clock cycles; the additive |atency,

AL, is zero clock cycles; and the wite |atency,

W., is 5 clock cycles; correct?

A That seens to be what note 1 is saying,

yes.

Q And a person of ordinary skill in the
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art woul d understand these timng diagrans in the
DDR3 standard marked as Exhibit 1019 that we've
been di scussing on page 74, 73, 63, 62; is that
fair?

ATTORNEY ZHONG. (Objection to form

THE WTNESS: | think that's right. In
the context of this docunent, they would
understand these timng -- this scenario that
these timng diagrans are descri bing.
BY ATTORNEY CHANDLER:

Q And we di scussed earlier, a person of
ordinary skill in the art would understand that
it'"s inportant to follow the tim ng
specifications in the JEDEC standard because the
data lines for the DDR3 nenory devices are
bi directional, neaning the sane data |ines used
for a wite command, that can be used for a read
command. And if the timng isn't correct,
there's a risk of a data collision; correct?

ATTORNEY ZHONG  Objection; form vague.
THE WTNESS: | would say if a person of
skill inthe art is attenpting to build a
JEDEC- conpl i ant device, they would | ook to the
rel evant JEDEC specification for timng that

they -- they need to follow for that device. An
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exanpl e of that m ght be a reference such as this.
BY ATTORNEY CHANDLER:

Q To be nore precise, for DDR3 nenory
devi ces, the JEDEC standard for the tim ng of
read and wite commands to the DDR3 nenory device
Is Exhibit 1019; correct?

A It looks like it is getting us various
exanples of wite and read scenarios in how those
menory devi ces behave for the timng paraneters

that are denoted in the notes we were discussing.

Q |f you go to the '060 patent nmarked as
Exhi bit 1001, go to Columm 22, line 34.
A Ckay.

Q Both the '060 patent and the ' 160
patent refer to sonething called rank
mul tiplication; correct?

A It | ooks like that's sonmething that is
menti oned here in Colum 22.

Q What is rank nmultiplication? How would
you explain it to a | ayperson?

A So | would say, in general, it can be
the idea of -- one exanple being a nenory nodul e
havi ng nore ranks of nmenory on it than perhaps the

host systemis aware of.

Q Was a person of ordinary skill in the
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art famliar with rank multiplication?
ATTORNEY ZHONG. (Qbjection; form At

what tinme point are you asking?

BY ATTORNEY CHANDLER:

Q At the tinme of the '060 and ' 160
patents, which -- and to be nore precise, as we
di scussed at the beginning of the deposition,
Novenber 3rd, 2011.

A. Ckay. | would say that they would be
famliar with the concept at that point in tine.

Q Was rank mul tiplication known in the
prior art?

A | would say there were prior art
exanpl es that have different -- different exanples
of rank multiplication. 1In, you know, things |ike
DIMW for -- things like that.

Q |'"d like to introduce a new exhibit,
which will be Exhibit 1058 in both IPRs. | just
put it in the chat. And, again, it's the sane
exhibit, just different stanp, one for the ' 060
| PR and the other for the '160 | PR

(Wher eupon, Exhibit Nunber 1058 in
both I PRs was marked for
identification and is attached

hereto.)
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BY ATTORNEY CHANDLER:

Q Coul d you | et ne know when you have
Exhi bit 1058 open.
ATTORNEY ZHONG. |'mgoing to object to

this new exhibit on the rel evance ground at | east.
THE W TNESS: Ckay.

BY ATTORNEY CHANDLER:

Q Exhibit 1058 is U S. Patent
Nunmber 7,619,912, issued to Netlist; correct?

A That's correct.

Q You are famliar with the '912 patent;
correct?

A. Yes, but | haven't |ooked at it
recently -- super recently.

Q The cover of the '912 patent narked as
Exhi bit 1058, shows that it's a continuation of
an application filed on July 1st, 2005, that is
now U.S. Patent Nunmber 7,289, 386; correct?

A Correct.

Q And if you | ook back at the passage in
the '060 patent that we were tal king about just a
second ago, in the mddle of Colum 22, the '060
and ' 160 patents identify U S. Patent
Nunmber 7,289,386 as di scl osi ng rank

mul tiplication; correct?
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A. Goi ng back to the '"060 in the colum 22
we are just at, it nentions enbodi nents of rank
multiplication are described in greater detail in
the '386 patent you just nentioned and '537, which
are incorporated in their entirety by reference.

Q And the '537 patent you're referring to
iIs U S Patent Nunber 7,532,537; correct?

A Correct.

Q So for clarity, the '060 and ' 160
patents identified both the '386 patent and the
' 537 patent as enbodi nents of rank nultiplication
that are incorporated in their entirety by
reference into the '060 and ' 160 patents; is that
fair?

A That sounds right, or enbodi nents of
rank multiplication are described in greater
detail in those patents.

Q And as we just saw in the '912 patent
mar ked as Exhibit 1058, the '386 patent was filed
in 2005. So making it several years earlier than
the '060 and ' 160 patent; correct?

A That's -- that's correct, yes.

Q Now, the '912 patent, narked as
Exhi bit 1058, al so discloses rank nultiplication,

just like the '386 patent; right?
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A. As | recall, that's correct; uses the
term"nultiplication" and so forth.

Q And the '912 patent narked as
Exhi bit 1058 issued on Novenber 17th, 2009,
before the '060 and ' 160 patents were fil ed,
correct?

A Your question one nore tine?

Q The ' 912 patent, marked as
Exhi bit 1058, issued on Novenber 17th, 2009,
whi ch was before the '060 and ' 160 patents were
filed; correct?

A CGot cha.

That is -- that | ooks correct, yes.

Q Figure 1A of the '912 patent, nmarked as
Exhi bit 1058, illustrates an exanple of a nmenory
nmodule with rank nultiplication; is that fair?

A. It looks |like 1A at |least the
description of the drawing, is a nodule with four
ranks of nenory devices. And it says in Colum 7,
roughly line 36:

“"Figure 1A, the nenory nodule 10

has four ranks of nenory devices and the

conputer systemis configured for two

ranks of nenory devices per nenory

nmodul e. "
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Seens to be conceptually what that's

descri bi ng.
Q So, conceptually, Figure 1A of the

'912 patent marked as Exhibit 1058 is descri bing
rank nmultiplication? |s that what you're trying
to say?

ATTORNEY ZHONG. Qbjection; form

THE WTNESS: It looks like it's
describing, at least this figure, as having a
nodul e that's got four ranks of nenory devices on
it. And it's being inserted or it's in a conputer
systemthat's configured for two ranks of nenory
devices. So | don't see that it -- that's what
it's describing. It seens to be |ike the nodule
IS containing nore ranks than the systemis aware
of .

(Wher eupon, 1059 Exhibit Nunber 1059

in both I PRs was marked for

identification and is attached

hereto.)

ATTORNEY CHANDLER: |'mgoing to
I ntroduce a new exhibit, 1059. Again, the sane
exhibit in both IPRs, the only difference being
the stanp at the bottom [|'ve put it in the chat,

and if you can let ne know if you have it open on
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t he screen.
THE W TNESS: Ckay.
BY ATTORNEY CHANDLER:

Q And if you go to page 187 of
Exhi bit 1059, that's your signature on
August 10th, 2023; correct?

A That's correct.

Q Then if you go to page 17 of Exhibit
1059, it's your testinony that Figure 1A fromthe
'912 patent illustrates an exanple of a nenory
nodule with rank nultiplication capability; is
that fair?

A That | ooks correct in this paragraph,
yes.

Q And a person of ordinary skill in the
art, by the tine of the '060 and ' 160 patents
woul d have known about Figure 1A of the
'912 patent and the '386 patent; correct?

ATTORNEY ZHONG. Qbjection; form

THE WTNESS: | would say that | think
t hey would be aware of the -- for exanple, the
'912 patent as a prior art reference.
BY ATTORNEY CHANDLER:

Q And al so the '386 patent, which was
previously marked as Exhibit 1028? | can put it
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in the chat if you I|ike.
(Exhi bit Nunber 1028 was previously
mar ked for identification.)
ATTORNEY ZHONG. |s there a question
pendi ng?
BY ATTORNEY CHANDLER:

Q A person of ordinary skill in the art
by the tine of the '160 and ' 060 patents would
have known by Figure 1A of the '912 patent,
mar ked as Exhibit 1058; and also Figure 1A of the
' 386 patent, marked as Exhibit 1028; correct?

A It seens they would al so be aware of the
'386 patent, which is a filing date of July 1st,
2005.

(Exhi bit Nunmber 1031 was previously
mar ked for identification.)
BY ATTORNEY CHANDLER:

Q And a person of ordinary skill in the
art at the tine of '060 and ' 160 patents would
al so have known about rank multiplication as
described in the '537 patent marked as
Exhi bit 1031; correct?

A | ' mjust doubl e-checking. Mybe |
didn't downl oad -- oh, here it is, 1031.

So it |looks like the '537 patent has a
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filing date of January 19th, 2006. So it seens
like a person of skill in the art would be aware
of these -- this reference as well.
BY ATTORNEY CHANDLER:

Q Could you turn to the '160 patent
mar ked as Exhibit 1001. Let ne know when you
have that one in front of you.

A. Ckay.

Q And then | want you to | ook at both,

Caiml of the '160 patent as well as Caim1l of

the '060 patent. It doesn't matter to ne where
you get the claimlanguage. |If you want to get
it fromthe patents directly, that's fine. |If

it's in your declaration or if you want to | ook
at the petition, that's fine. [|'mgoing to have
sone questions about the claimlanguage. Just
| et me know when you're ready.

A. Ckay. |'ve got the patents up.

Q Al right. And I'mfirst going to
start sort of generally.

Caiml of the '160 patent recites a

menory package conprising various limtations,
i ncluding data termnals and control term nals;
and then there are sone limtations regarding

stacked array dies; and then there's limtations
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regarding die interconnects; and then there's
limtations regarding a control die.

s that fair?

ATTORNEY ZHONG  Objection; form

THE W TNESS: You' re aski ng about

Caiml of the '"160; is that correct?
BY ATTORNEY CHANDLER:

Q Yes.

A So maybe we can take it fromthe top.
It tal ks about data term nals and control
termnals and nakes nention of array die, and
t hose conponents are -- are array dies are present
inthis Caima1l.

Q The second Iimtation of Caim1 of the
'160 patent requires, quote:

"Stacked array dies including a
first group of array dies and a second
group of at | east one array die," end
quot e.

Correct?

A That's correct.
Q And then in the '060 patent, Caiml,
there's a simlar limtation requiring, quote:

“"A plurality of stacked array dies,

including a first group of array dies
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and a second group of at |east one array

die," end quote.
Correct?

A Yes. That's -- that's part of that
limtation.

Q Neither Claim1l1l of the '160 patent nor
Claiml of the '060 patent requires a rank;
correct?

ATTORNEY ZHONG  Objection; form

THE WTNESS: | don't see that the word
"rank" itself is explicitly used in either of the
I ndependent Claim 1l of the '060 or ' 160.
BY ATTORNEY CHANDLER:

Q Neither Claiml1l of the '160 patent nor
Claiml of the '060 patent requires a chip select
signal; correct?

A | don't see that the phrase, quote,
"chip select"” itself is used verbatimin these
claimelenents or in these independent cl ains.

Q Neither Claim1l1l of the '160 patent nor
Caiml of the '060 patent includes any
requi renents on how any chip select signals are
connected to the array dies or to the groups of
array dies; correct?

A. | would say that neither -- simlar
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answer to before: Neither of these independent
cl ai ns make an explicit nmention of the phrase
“chip select" in their |anguage.

Q And you haven't offered any opinions
that either daim1 of the '160 patent or Caim1l
of the '060 patent should be construed to require
a chip select signal or a rank; correct? That's
not a claimeconstruction opinion that you've
of f er ed?

A | don't recall that being an opinion |
offered in ny declaration or declarations for this
| PR.

Q In Claim1l of the '160 patent and
Caiml of the '060 patent, the clainmed group of
array dies could be different froma rank of
menory devi ces; correct?

A. So in the context of the '"060 in the
second claimelenent, it tal ks about a first group
of array dies and a second group of at |east one
array die, each day -- I"'msorry -- each array die
havi ng data ports. | don't see that it's
mentioning the word "rank” in this claimelenent
or overall explicitly in daim1l as a whol e one
way or the other.

Q And is your answer the sane for the
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'160 patent?

A In that the '160 patent, Caim1, also
nmentions groups of array dies, but doesn't use the
| anguage of rank wthin it -- within the |anguage
of the claim the word "rank" specifically.

Q Did you -- go to your expert
decl aration, marked as Exhibit 2023, and turn to
page 46, and |let nme know when you're there.

A Ckay.

Q | n paragraph 84 of Exhibit 2023, you
expressed the opinion that the clained first
group of array dies requires two or nore array
di es; correct?

A. That's right, that the claimrecites the
first group of array dies with die being --

(Interruption by the court reporter
to clarify the record.)

THE WTNESS: Wth -- with -- so the
claimstates the first group of array dies with
“di es" being in plural.

BY ATTORNEY CHANDLER:

Q You have not offered any opini on about
the validity of the '160 patent or the '060
patent if the clained first group of array dies

is satisfied by a single array die; correct?
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A. | don't recall offering opinions on that
one way or the other in this declaration or
addressing that specifically.

(Exhi bit Nunber 2007 was previously
mar ked for identification.)
BY ATTORNEY CHANDLER:

Q Coul d you turn to Exhibit 2007, which
"Il also put in the chat for the conveni ence of
everyone. And |let ne know when you have it on
your screen.

A Ckay.

Q Exhi bit 2007 is a conference paper
publ i shed in 2018, as shown at the bottom of the
page; correct?

A That is correct.

Q In the second full paragraph of
Exhi bit 2007, in the m ddle of that paragraph,

there's a reference to Figure 12.3.1; correct?

A Just taking a second to revisit the
par agr aph.
Ckay. | do see in the second
paragraph -- | think you asked about

Figure 12.3. 1.
Q And specifically in the second full
par agraph of Exhibit 2007, there's a sentence
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t hat reads:
"Figure 12.3.1 shows a conventi onal
multi-drop TSV structure and the
proposed spiral P2P TSV structure.™
Did | read that accurately?

A. Yes.

Q And t he second paragraph of
Exhi bit 2007 refers to capacitive |oad; correct?

A. Yes, it nentions that.

Q What is capacitive | oad?

A. It is -- inthis context, it's talking
about a load that -- or a load relating to
capacitive in the systemthat can cause adverse
effects -- for exanple, howtall you can build the

stack of devices or how fast you can run it or the
anmount of power that's required, thermal issues,
things Iike that.

Q How woul d you explain to a | ayperson
what the concept of capacitive load is and sort
of what its relevance is to nenory devices in
general ?

A | would say as a -- as a general
exanple, you mght think of it trying to lift a
wei ght or sonething |like that. And you want to

lift it up and down quite quickly. And if there's
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alot of -- if the capacitive load is increasing,
you can't lift it up and down as quickly. So if
you're trying to, for exanple, send signals down a
wre, as the load's increasing on the wire, you
m ght have to do things nore slowy. But if you
can reduce the | oad, you can send information nore
qui ckly, which in a lot of cases is better; things
can run faster.

Q So woul d a person of ordinary skill in
the art have known about a capacitive | oad and
the potential problens created by too nuch
capacitive | oad?

A Dependi ng on the context, perhaps, yes.

Q Wul d a person of ordinary skill in the
art have known about capacitive | oad and the
potential problens created by too nuch capacitive
load in the context of nenory devices?

ATTORNEY ZHONG  Objection; form
THE WTNESS: | would say it would

depend on -- probably on the context. | think as
a concept, capacitive load -- as a general
concept, a person of skill would understand what
it is. In terns of howit nmay inpact a specific
aspect of designing a nenory system we'd have to

get nore specific.
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BY ATTORNEY CHANDLER:

Q Does capacitive |load create a potenti al
I npact on the bandw dth of data transm ssions, as
I ndicated in the second paragraph of
Exhi bit 20077

A It looks like that's what this second
sentence may be getting at, that because of
drawbacks with the nulti-drop inplenentation,
there are obstacles that cane up in getting,
presumabl y, a new, higher bandwi dth fromthe
devi ce.

Q And does capacitive |oad create a
potential inpact on power consunption?

A. In -- in the context of the type of
systemthat this reference m ght be tal king about,
it can.

Q Wul d a person of ordinary skill in the
art have known about the potential inpacts of
capacitive | oad on bandw dth of data
transm ssi ons and power consunption in the
context of nenory nodul es?

A | would say a person of skill in the art
woul d know that -- excuse ne -- the notion of
capacitive |l oad can be applicable in designing

certain types of nmenory nodul es, dependi ng on what
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you're trying to acconplish.

Q And a | ower capacitive |load could help
acconpl i sh the goal of higher bandwi dth of data
transm ssion and | ower power consunption; is that
fair?

A A person of skill trying to design a
systemmay want to try and achieve all of those
nice things you just said wwth a | ower capacitive
load. [|'mnot sure that |owering capacitive | oad,
in and of itself just as a concept, is going to
get you there. |It's a concept, but it's -- it --
it inpacts different things in different ways with
the different systens.

Q Let's be clear: If the capacitive |oad
Is higher, a person of ordinary skill in the art
woul d know that that could sl ow down the
bandwi dth of the data transm ssion and increase
t he power consunption; correct?

A Not necessarily. | think it would
probably -- it would probably relate to the
specific context that we're tal king about.

Q In the context of nenory nodules, if
the capacitive load is higher, a person of
ordinary skill in the art would know that could

sl ow down t he bandw dth of data transm ssions and
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I ncrease the power consunption; correct?

A It woul d depend on the system-- a
specific systemwe're tal king about or what was
trying to be achieved or designed.

Q I n your opinion, did a person of
ordinary skill in the art of nenory nodul es care
about the capacitive |load or not?

ATTORNEY ZHONG  Objection; form

THE WTNESS: It woul d depend on the
type of nenory nodule or the type of systemthey
were trying to design or the environnment it was
goi ng i nto.
BY ATTORNEY CHANDLER:

Q So, in your opinion, in sone types of
menory nodul es, a person of ordinary skill in the
art may be | ess sensitive to the anmount of
capacitive load than in other types of nenory
nodul es; is that fair?

A That doesn't sound unreasonabl e, but
they may not -- depending on what they're trying
to design for in this nodul e context, they, you
know, woul d have to get nuch nore specific as to
whet her they were particularly concerned one way
or the other.

Q Coul d you turn to page 2 of
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Exhi bit 2007 and | ook on the upper left in
Figure 12.3.1 at the spiral PTP -- or, rather,
P2P TSV structure proposed by this conference
paper in 2018 and let nme know if you see it.

A | see it, yes.

Q I n the proposed spiral structure of
Figure 12.3.1 of Exhibit 2007, what are the
little purple tubes that are vertical ?

(Wtness reviews docunent.)

ATTORNEY ZHONG Did you say "little
purpl e tubes" or "little purpose tubes"?

ATTORNEY CHANDLER: Purple. Col or

pur pl e.

THE WTNESS: It looks like it's show ng
at least part of what's the -- the interconnect
either in the multi-drop -- the nmulti-drop

scenario or the spiral P2P scenari o.
BY ATTORNEY CHANDLER:

Q In the proposed spiral structure in
Figure 12.3.1 of Exhibit 2007, what are the
purple lines that connect the purple tubes?

ATTORNEY ZHONG  Objection form
THE WTNESS: |'mjust rereading the
reference to see how it describes them

(Wtness reviews docunent.)
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THE WTNESS: | don't see that it's
putting a | abel on what the purple lines are in
the spiral P2P. As | recall, it's show ng a
pathway within the spiral |ayout or topol ogy.

BY ATTORNEY CHANDLER:
Q A pat hway for what?

ATTORNEY ZHONG. Qbjection; form

THE WTNESS: It looks like -- in
contrast to the conventional nulti-drop on the
| eft that goes up vertically connecting to each --
in each -- in each |layer here, it's show ng the
pat hway that goes around in a spiral configuration
in the figure on the right.

BY ATTORNEY CHANDLER:

Q In the proposed spiral structure in
Figure 12.3.1 of Exhibit 2007, is the pathway
that you're referring to in the chip itself?

ATTORNEY ZHONG  Objection; form

THE WTNESS: | don't know that the
figure we're talking about is -- is visualizing
things in that |level of detail. [It's showng for

this 8-high stack visualization how things are
nmovi ng around as things go up, vertically up the
stack. It's a very high-level figure.
111
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BY ATTORNEY CHANDLER:

Q In the proposed spiral structure in
Figure 12.3.1 of Exhibit 2007, is the pathway
that you're referring to external to the chip?

ATTORNEY ZHONG. (Objection to form

THE WTNESS: Yeah, | guess in this
reference, | haven't -- or in the context of this
vi sual i zati on denoted what portions of that
pat hway may or nmay not be inside sone definition
of what the chip itself is.

| mean, there's -- as we can see,
connections here to the drivers in a spiral
proposal as to howthis would be -- how this
particular configuration is manufactured at every
| evel of detail, you know, there's sone
visualization in 12.3.2, but |I don't see that this
short reference goes into all of that detail.
BY ATTORNEY CHANDLER:

Q In the proposed spiral structure in
Figure 12.3.1 of Exhibit 2007, there is a driver

recei ver naned channel CHO in the base die?

A | see that.

Q And that is -- do you see that?

A | do.

Q And that driver receiver naned channel
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CHO in the base die has a path connected to the
driver receiver that's shown; correct?
ATTORNEY ZHONG. (Objection; form
THE WTNESS: It looks like there's a
driver here that's connected to the vertical
pathway up in the multi-drop, and there are
respective drivers here that are also in purple
t hat have a connecti on.
BY ATTORNEY CHANDLER:

Q In the proposed spiral structure on the
right in Figure 12.3.1 of Exhibit 2007, if you
focus on the highlighted path of channel CHO, two
of the dies in the stack have a driver receiver
coupled to the highlighted path; correct? One
near the bottom of the stack and the ot her
towards the mddl e of the stack?

A It shows that the driver for the | ower
CHO and then the one for CHO hal fway up the stack
had drivers that are -- that are highlighted in
pur pl e here.

Q And are they illustrated as being
coupled to the path highlighted in purple com ng
from channel CHO?

A. They |l ook |ike those dies have drivers

whi ch are connected or electrically conmunicating
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here with -- for the -- for those dies with this
channel .

Q In the proposed spiral structure on the

right of Figure 12.3.1 of Exhibit 2007, the
hi ghl i ghted path of channel CHO goes all the way
up to the top die in the stack; correct?

A That's -- | ooks correct, yes.

Q But only two of the dies that have
drivers and receivers are coupled to the
hi ghl i ghted path and are in electrical
communi cation with the base die; correct?

A | would say what it is visualizing at a
high level is those dies -- or, sorry. The purple
hi ghli ghted drivers for CHO have drivers that are
connected to, for exanple, by a pad, to the
I nterconnect here and can electrically conmuni cate
wi th those dies.

Q And the other dies in the proposed
spiral structure in Figure 12.3.1 of Exhibit 2007
are not illustrated as being in electrical
comruni cation with the purple highlighted path of
channel 0; correct?

A | believe, again, it's a very high-I|evel
figure -- it's intending to show that those dies

wth the white driver, that that -- there i s no
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comruni cati on happening for those dies with that
pur pl e hi ghlighted path.

| know you're probably not at a breaking
point, but | could use the restroom when you get
to one.

Q In the proposed spiral structure in
Figure 12.3.1 of Exhibit 2007, are the purple
tubes part of a TSV?

A. As | recall, they are intended to be
part of the spiral P2P TSV structure that's tal ked
about in the first or second paragraphs of the

reference as a concept. | don't see that the

N N NN NN R B R R R R
g N W N P O © 0 N O U » W

reference breaks down each of the individual
constituent pieces here and | abels them As a
concept, | think that's what it's illustrating.

Q So as a concept, the proposed spiral
structure in Figure 12.3.1 of Exhibit 2007 woul d
have TSVs, as indicated by the purple tubes? 1Is
that generally fair?

A That the spiral is the -- the path that
Is present in this stack in contrast to the -- the
ol der multi-drop TSV structure, just connecting to
every -- to every -- every layer in the stack.

Q But in both the conventional nulti-drop

and the proposed spiral P2P, or P2P in
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Figure 12.3.1 of Exhibit 2007, they both have

TSVs as indicated by the purple tubes; correct?

A That -- the purple tubes are conponents
in both of these -- in both of these topol ogies or
| ayout s.

Q Conponents of the TSV?

A Goi ng on the high-level visualization
here, | think that sounds right.

ATTORNEY CHANDLER: Ckay. Wiy don't we
take a five-m nute break.

THE VI DEOGRAPHER: Of the record. The
time is 1:57.

(Recess taken from1:57 p.m to

2:06 p.m)

THE VI DEOGRAPHER: Back on the record.
The tinme is 2:06.
BY ATTORNEY CHANDLER:

Q Dr. Brogioli, are there any corrections
you would Ii ke to make to any of your testinony
earlier today?

A | think just one minor thing. | think
you were asking about the TSVs earlier and the
chips. | was just getting at the figure on the
left is a high-level figure. But as we can see, |

t hi nk, even probably in 12.3.2, these are going
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t hrough the various | ayers here, that we can see
at least the colums noving through. That was it.
| think we went back and forth on that a bit
earlier.

Q And you're referring to Exhibit 2007,
page 2, and the proposed spiral P2P in
Figure 12.3.17?

A. That's right. The figure, roughly what
we' re tal king about, 12.3.1.

Q Could you turn to the Exhibit 1016,
which | believe you have previously -- it's the
Riho reference. | think | gave it to you at the
begi nni ng of the day.

A. | think that's right.

Q Do you have it in front of you?

A | just lost track of the nunber. Wich
exhi bit again?

Q  1016.

A Ckay. | do.

Q Take a |l ook briefly at Figure 4 of the
Ri ho reference marked as Exhibit 1016, and then
go to paragraph 64 of the Riho reference. And
| et me know when you're there.

A. Ckay.

Q The second sentence of paragraph 64 of

2 ESQUIRE LD ST

Samsung Electronics Co., Ltd.
Ex. 1052, p. 144



© 00 N o o A W DN PP

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

MICHAEL BROGIOLI
SAMSUNG V. NETLIST, INC.

September 27, 2023

145

the R ho reference marked as Exhibit 1016
di scl oses that DQ TSV 08 is shared by SDRAMs DO

and D8; correct?

A | see that portion of the sentence, yes.

Q And Ri ho al so discloses that the
circuits on the surfaces of SDRAMs DO and D8 are
in a conductive state with DQ TSV 08; correct?

A. | see that, yes.

Q Do you agree that Riho is teaching that
DQ TSV 08 is in the electrical communication with
the circuits of both of SDRAM DO and SDRAM D8?

A That those SDRAMs 0 and 8 woul d - -

excuse ne -- would be in electrical comuni cati on.

Q Wth DQ TSV 08; correct?
A. That's correct, vyes.
Q Par agraph 64 of R ho nmarked as
Exhi bit 1016, al so discloses that the SDRAMs
other than DO and D8 are in a nonconductive state
with respect to DQ TSV 08; correct?
A | see that it says that, yes.
Q Do you do agree that R ho teaches that
DQ TSV 08 is not in electrical communication with
circuits on SDRAMs ot her than SDRAM DO and D8?
ATTORNEY ZHONG  Objection; form
THE WTNESS: |'mjust flipping back to
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nmy decl aration for you.

(Wtness reviews docunent.)

THE WTNESS: So it -- going back to
Ri ho, and as | tal k about roughly page 153 onward
or so in ny declaration, that in Riho, there isn't
a second group of the -- at |east one array die
that's not in electrical communication, based on

Ri ho's use of the switches and drivers inits

© 00 N o o A W DN PP
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desi gn.
BY ATTORNEY CHANDLER:

Q So if | understand correctly, in your
opinion, DQ TSV 08 is in a nonconductive state
wi th SDRAMs other than DO and D8 but is still in
el ectrical communication with all of the SDRAMs,
I ncl udi ng those other than DO and D8. |Is that
correct?

A That -- yes, |I'll put us back to roughly
251 in ny declaration, that there is electrical
comruni cation in R ho between the TSV and, as |
say, the TSV and the transistors on the array die,
or on the -- you know, the DRAMin Ri ho.

Q Par agraph 64 of Ri ho, marked as
Exhi bit 1016 al so teaches that, quote:

"The data signal DQ TSV 19 and

circuits forned at the front service --
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surfaces of the SDRAMs D1 and D9 are in
a conductive state (i.e. on state) while
the data signal DQ TSV 19 is not
el ectrically connected to the SDRAMs
ot her than the SDRAMs D1 and D9," end
quot e.

Did | read that accurately?

A. Yes, you did, from paragraph 65.

Q Correct.
A That sounded correct.
THE COURT REPORTER |'m sorry?
THE WTNESS: | was saying that sounded
correct.

BY ATTORNEY CHANDLER:
Q Do you agree that Ri ho teaches that
DQ TSV 19 is in electrical communication with the
ci rcunst ances of both SDRAM D1 and SDRAM D9?
A. That they're -- for DQ TSV 19, there is
el ectrical communication with DI and D9?
Q Do you agree that Ri ho teaches that
DQ TSV 19 is not in electrical comrunication with
circuits on SDRAMs ot her than SDRAM D1 and SDRAM
D9?
ATTORNEY ZHONG  Objection; form
THE WTNESS: Can you ask ne agai n about
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the specific TSVs and dies you're referring to?
BY ATTORNEY CHANDLER:
Q Do you agree that Ri ho teaches that

DQ TSV 19 is not in electrical comunication with
circuits on SDRAMs ot her than SDRAM D1 and SDRAM
D9?

ATTORNEY ZHONG. Qbjection; form

THE WTNESS: It is ny opinion that the
TSV 19 is in electrical communication wi th DRAMs
other than -- if you were asking about D1 and D9.
It is also in electrical communication with
ot her --
BY ATTORNEY CHANDLER:

Q So to be clear, in your opinion,

DQ TSV 19 is not electrically connected to SDRAMs
other than D1 and D9, but is still in electrical
comruni cation with the SDRAMs ot her than D1 and
D9; is that fair?

ATTORNEY ZHONG. Qbjection; form

THE WTNESS: That -- what |'msaying in
ny declaration, for exanple, even in the paragraph
267 region, is that the TSV, for exanple, TSV --
DQ TSV 19, in Riho, is in electrical conmunication
wi th additional DRAMs ot her than the DRAM D1 and

DO. It would be in electrical communication wth
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all of the -- all the DRAMs in this case.
BY ATTORNEY CHANDLER:

Q Even t hough many of those DRAMs are not
el ectrically connected to DQ TSV 19, in your
opinion, they are still all in electrical
communi cation with DQ TSV 19; is that fair?

ATTORNEY ZHONG. Qbjection; form

THE W TNESS: Perhaps you can clarify.
| don't recall using the phrase, quote,
"electrically connected" in context to this
di scussi on.
BY ATTORNEY CHANDLER:

Q "Il use a phrase that R ho uses in
par agraph 65 that we read a nonent ago.

A Perhaps | lost ny place in 65.

Ckay. So Riho -- thank you.

Ri ho says -- the phrase "not
el ectrically connected to SDRAMs" in his |anguage.
But in ny assessnent, ina-- well, Dr. Wlfe's
opi nion and his discussion around how t he
swtching in Riho works, that, in fact, all of
those SDRAMs are in electrical conmunication.

Q So to be clear, in your opinion of
Ri ho, even though DQ TSV 19 is not electrically

connected to all of the SDRAMs, in your opinion,
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all of the SDRAMs are still in electrical
conmmuni cation with DQ TSV 19; is that fair?
ATTORNEY ZHONG. (Objection; form
THE W TNESS: That despite R ho using

hi s | anguage of in paragraph 65, TSV 19 is not
el ectrically connected to the SDRAMs ot her than
the SDRAMs D1 and 9. It is ny opinion that they
are still, per the | anguage of the '060 patent --
there is still electrical comunication.
BY ATTORNEY CHANDLER:

Q Could you turn to page 136 of your
expert decl aration marked as Exhi bit 2023, and
| et me know when you're there.

A. Ckay.

Q On page 136 of your declaration marked
as Exhibit 2023, you show Figure 5 from R ho
mar ked as Exhi bit 1016; correct?

A That is correct.

Q In Figure 5 of R ho, marked as
Exhi bit 1016, there is a TSV/715 illustrated on
the left side of the figure; correct?

A Yes.

Q The TSV715 in Figure 5 of Riho is
connected to a swtch circuit CS15, which

i ncl udes two switches called sa and sb; correct?
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A That's -- that's correct.

Q And Figure 5 of R ho marked as
Exhi bit 1016, switch sa is on for SDRAM D15, and
switch sb is on for SDRAM D7; and all of the
ot her switches shown in that figure are off;
correct?

A " mjust going back to that description
In R ho.

(Wtness reviews docunent.)

A So it looks like that's -- what Riho is
describing, at least in part in 72 of R ho, that
in Figure 5, the switch sa "is put in an on
(conductive) state,” and then tal ks | ater about,
in 73, other swtches being "in an off state."” So
t hat sounds right.

Q So, for exanple, if you |look, in
Figure 5 of Riho, in SDRAM D14, both sw tches sa
and sb are off for SDRAM D14; correct?

A It | ooks like for that SDRAM R ho
swtch A and switch B are off in the figure.

(Interruption by the court reporter
to clarify the record.)
BY ATTORNEY CHANDLER:

Q Figure 5 of Ri ho, nmarked as

Exhi bit 1016, shows that, to the right of those

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com

Samsung Electronics Co., Ltd.
Ex. 1052, p. 151



© 00 N o o A W DN PP

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

MICHAEL BROGIOLI
SAMSUNG V. NETLIST, INC.

September 27, 2023

152

off swwtches is a circuit |abeled L1C2R2;
correct?

A That there is a block in Figure 5's
bl ock di agram denoti ng that.

Q Figure 5 of Riho shows that to the
right of the off switches is a bl ock | abel ed
L1C2R2 circuit; correct?

A. That that's the -- yeah, that's the text
In that visualization on the right-hand portion of
Fi gure 5.

Q Figure 5 of Riho marked as Exhibit 1016
shows that to the right of the off swtches is a
MOS driver circuit used for read operations;
correct?

A In Figure 5, that's denoted, yes.

Q And woul d you pronounce that "nobss"

A Yes, that's fine.

Q In Figure 5 of R ho, marked as
Exhi bit 1016, the L1C2R2 circuit to the right of
the off switches |abeled CS14 is not electrically
connected to the TSV/715 to the left of the off
switches; correct?

A So the L1C2R2 block here in Rho is a

nodel -- basically what R ho is saying is sort of
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a way of nodeling the driver circuit here in -- at
least in Rho's Figure 5.

Q And that circuit is on the right of the
off swtches | abeled CS14. |It's not electrically
connected to the TSV715 to the left of the off
SW tches; correct?

ATTORNEY ZHONG. Qbjection; form

THE WTNESS: So | would say a coupl e of
t hi ngs.

One, the L1C2R2 is, as | discuss in
the -- in ny declaration at 153, is a way that --
page 153 of ny declaration is a way that the -- or
Is how the MOS driver is nodeled; and that in
Ri ho, those -- all of these SDRAMs are in
el ectrical communication with the TSV that's on
the left-hand side of Figure 5.
BY ATTORNEY CHANDLER:

Q My question is alittle different. So
| " m not asking about the SDRAMs in general. Now
| ' m aski ng specifically about the LI1C2R2 circuit,
whi ch | understand is a nodel of the MOS driver.

So do you understand what |'m focused on
specifically now?

A | under st and.

Q In Figure 5 of Ri ho, marked as
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Exhi bit 1016, the L1C2R2 circuit, to the right of
the off switches | abeled CS14, is not
el ectrically connected to the TSV715 to the left
of the off switches; correct?

ATTORNEY ZHONG. (Objection; form

THE WTNESS: | think that's what R ho
woul d be saying in the, quote, electrically
connect ed | anguage, at |east of Ri ho's paragraph
65.
BY ATTORNEY CHANDLER:

Q In Figure 5 of Ri ho, marked as

Exhi bit 1016, the L1C2R2 circuit to the right of
the off switches | abeled CS14, is not in
el ectrical comunication with the TSV715 to the
left of the off swtches; correct?

ATTORNEY ZHONG. Qbjection; form

THE WTNESS: Are you asking, in ny
declaration and in ny opinion, each one of those
DRAM or SDRAMs of Riho is itself in electrical
communi cation with that TSV. The L1C2R2 circuit
Is a nodel for -- or a representation of the MOS
driver that's part of that SDRAM
BY ATTORNEY CHANDLER:

Q Again, I'mtrying to be specific to the

L1C2R2 circuit, which | understand is a nodel of
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the MOS driver. So |I'mnot tal king about the
SDRAM i n general. [|I'mtalking about the specific
L1C2R2 circuit, which | understand is a nodel of
the MOS driver.

So do you have that in mnd? And then
"Il ask the question again when you're ready.

A Sure. (Go ahead.

Q In Figure 5 of Ri ho narked as
Exhi bit 1016, the L1C2R2 circuit to the right of
the off switches | abeled CS14, is not in
el ectrical conmmunication with the TSV715 to the
|l eft of the off switches; correct?

ATTORNEY ZHONG. (Objection; form

THE WTNESS: | would answer that, that
in the opinions |'ve offered in ny declaration
tal k about Riho's swtches and the el ectrical
conmuni cati on regarding the TSV and t he SDRAM and
the sw tches.

Per haps you can point ne sonewhere in ny
declaration, but | don't -- if you're asking did I
parse out as a given subconponent of this MOS
driver nodel within the array or the SDRAM of Ri ho
itself in electrical comunication, | don't recall
parsing things down to sort of the subconponent

| evel of granularity. But if -- maybe |I'm
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forgetting a portion of ny declaration.
BY ATTORNEY CHANDLER:
Q | don't think so. And that's why |I'm
trying to ask you right now
ATTORNEY ZHONG. It's beyond the scope.
BY ATTORNEY CHANDLER:
Q So are you still thinking, or should

ask the next question?

N DD D N NDMNDN P P P PP PP PP R
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A. You can go ahead and ask the next
guesti on.
Q In Figure 5 of Ri ho, marked as

Exhi bit 1016, the MOS driver circuit to the right
of the off switches |abeled CS14 is not in
el ectrical communication with TSV715 to the left
of the off swtches; correct?

ATTORNEY ZHONG. Qbjection; form

THE WTNESS: That | have offered the
anal ysis and opinion in my declaration that the
SDRAMs of Ri ho, Figure 5, thenselves in an
anal ysis of the, for exanple, CS15 switch, are in
el ectrical conmmunication with the TSV on the
| eft-hand side of Riho. | have not offered an

opi ni on one way or the other on the L1C2R2 MOS

driver nodel or conponents therein. |[If certain
pi eces of that -- |I'manalyzing this in the |l ens
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of the clains of the '060 and the | anguage of the
array die in the '060 and the swtch within R ho.
BY ATTORNEY CHANDLER:

Q So you' ve not offered an opinion one
way or another whether in Figure 5 of R ho marked
as Exhibit 1016, whether or not the L1C2R2
circuit to the right of the off switches |abel ed
CS14 is in electrical comrunication wth TSV715
to the left of the off switches; correct? You
don't have an opinion to express on that
gquestion?

ATTORNEY ZHONG  Qbjection; form
m sst at ed testinony.

THE WTNESS: Well, if | recall,
Dr. Wlfe also pointed out that the L1C2R2 bl ock
Is just a nodel of this driver. And |'m
performng ny analysis at the |evel of the
array -- or the SDRAMs in -- in R ho and the
swtches within R ho, wthin those SDRAMs, as
being in electrical conmunication.

| haven't perforned a subanal ysis of
what | understand to be a non-specific circuit
nodel of a MOS driver.
BY ATTORNEY CHANDLER:

Q You have not offered an opini on about

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com

Samsung Electronics Co., Ltd.
Ex. 1052, p. 157



© 00 N o o A W DN PP

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

MICHAEL BROGIOLI September 27, 2023
SAMSUNG V. NETLIST, INC. 158

whet her the MOS driver circuit to the right of
the off switches |abeled CS14 in Figure 5 of Riho
mar ked as Exhibit 1016 is in electrical

comruni cation with the TSV/715 to the |eft side of
the off switches; correct? You don't have an

opi nion to express on that question?

ATTORNEY ZHONG. (bjection; form
m sstated testinony, asked and answered mnultiple
tinmes.

THE WTNESS: | have -- | think there
may be a couple of layers to this answer. But
the -- nmy analysis is in regard to the TSV, the
swwtch wwthin R ho, and the SDRAMw thin Ri ho in
relation to the '060 claimlanguage; and the data
port -- | have not gone into the MOS driver nodel,
L1C2R2, that | think Dr. Wilfe and | -- or
Dr. Wilfe at |east also states is just a nodel --
and as to whet her the conponents or subsets of
representati ve conponents in that nodel are in
el ectrical conmunication one way or the other.

BY ATTORNEY CHANDLER:
Q Coul d you go to Riho Exhibit 1016 and
turn to Figure 10. Let ne know when you have

that in front of you.

A kay.
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Q The bottom of Figure 10 of R ho marked
as Exhibit 1016 shows a single | abeled "RLON
towards the bottomleft; correct?

A | see that, yes.

Q And then take a | ook at paragraph 123
of Ri ho marked as Exhibit 1016, and |let ne know
when you're there.

A. Ckay.

Q Par agraph 123 of R ho, nmarked as
Exhi bit 1016, teaches that "the RL output control
circuit 95 outputs, as a RLMLON signal, a RLON

signal ," correct?

A. That | ooks correct, second or third
line -- or second and third |ine down in that
par agr aph.

Q And t hen paragraph 123 of Ri ho, marked
as Exhibit 1016, goes on to teach, at the top of
t he next col um:

"The SDRAM ship is connected to the
data signal DQ penetrating through

el ectrode (TSV) for a period in which

the RLON signal has a logic "1 |evel.

On the other hand, the SDRAM chip is

di sconnected fromthis penetrating

t hrough el ectrode (TSV) for a period in
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whi ch the RLON signal has a logic 'O

| evel . Accordingly, the | oad capacitive

fromthis SDRAM chip is in an off

state."

Did | read that accurately?

A | think so, yes.

Q If you | ook at the bottom of Figure 10
of Riho, it teaches, that "l oad capacitance from
DQin chipis off with RLON equal to 'L." "

Did | read that accurately?

A Yes. And then continues on "for other
t han data i nput/output period."”

Q So the bottomof Figure 10 of Riho is
consistent with the portions of paragraph 123 of
Ri ho that we just |ooked at; correct?

(Wtness reviews docunent.)

A | woul d say paragraph 123 of Ri ho states
what it states. | don't recall perform ng an
anal ysis of this paragraph as to whether it was
I nconsistent with Figure 10, but the paragraph
states what it states.

Q Both Figure 10 of Ri ho and paragraph
123 of Ri ho, marked as Exhibit 1016, states that
when the SDRAM chip is disconnected fromthe TSV,
the | oad capacitance fromthe SDRAM chip is off;
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correct?

ATTORNEY ZHONG. Qbjection; form

THE WTNESS: | see that Ri ho says what
It says, top of page 10.

"The SDRAM chip is disconnected
fromthis penetrating through el ectrode
(TSV) for a period in which the RLON
signal has a logic '0' |evel.

Accordingly, the | oad capacitance from

this SDRAM chip is in an off state.”

BY ATTORNEY CHANDLER:

Q And that's consistent with the bottom
of Figure 10, where Riho states: Load capacitive
fromDQin chipis off wwth RLON equal to '"L,"" L
bei ng an abbreviation for lowor O; correct?

ATTORNEY ZHONG. Qbjection; form

THE WTNESS: It |ooks |ike the

paragraph 123, as it's witten, is at |east
partially in the context of Figure 9 -- 9A and B,
based on 121. Figure 10 may be visualizing
certain aspects of the signals in there.

BY ATTORNEY CHANDLER:

Q Figure 10 is consistent with the
di scussion in paragraph 123 of Ri ho, correct,

wWth respect to --
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ATTORNEY ZHONG. (Objection; form
BY ATTORNEY CHANDLER:

Q -- With respect to the RLON signal and
the text at the bottomof Figure 10 with respect
to the RLON signal ?

ATTORNEY ZHONG.  Qbjection; form

THE WTNESS: | would say | don't
recall -- well, | don't recall addressing this
figure in nmy declaration. But sitting here right
now, | don't see any internal inconsistencies
within Rho itself around the Figure 10 and what's
per haps being described in paragraph 123 of Ri ho.
BY ATTORNEY CHANDLER:

Q Could you turn to Figure 8A of Riho
mar ked as Exhibit 1016. Let nme know when you're
t here.

A kay.

Q At the top of Figure 8A of Ri ho, nmarked
as Exhibit 1016, there is a, quote, output |oad
di sconnect control, end quote.

s that right?

A | see that, yes.

Q Figure 8A of Riho points to RLMLON as
the, quote, output |oad disconnect control, end

gquote; is that fair?
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A Let ne check for you.
(Wtness reviews docunent.)

A. Ckay. In 110 it looks like it's
descri bing that SDRAM s D15 and D7 respectively
have the WL -- sorry -- RLW.ON signal.

Q And Figure 8A of Riho draws an arrow to
RLWLON to indicate that that is the, quote,
out put | oad di sconnect control, end quote? |Is
that a fair description of the Figure 8A?

A | see that text within 8A at |east

within the figure.

Q And you see the arrow as well pointing
to RLWL.ON?
A It looks like that's what it's

vi sual i zi ng, yes.

Q And Figure 8A of Ri ho shows that the
RLWLON i s connected to both switches sa and sb;
correct?

A It looks like within Figure 8A, the
RLMWLON arrow i s going to sa and sb.

Q And paragraph 123 of R ho states that
the RLMLON can be an RLON signal, as we
previ ously discussed; correct?

A. If I"'mfollowing, it says in 123:

“"The RL output control circuit 95
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outputs, as an RLWLON signal, a RLON

signal . "

Q And paragraph 123 of Ri ho goes on to
teach, at the top of the colum, that the RLON
signal controls whether or not the SDRAM chip is
connected to the TSV, correct?

ATTORNEY ZHONG. Qbjection; form

THE WTNESS: It says at the top of the
col um:

"On the other hand, the SDRAM chip

I's disconnected fromthis penetrating

t hrough el ectrode (TSV) for a period in

whi ch the RLON signal has a logic 'O

| evel . Accordingly, the |oad capacitive

fromthis SDRAM chip is in an off

state."

BY ATTORNEY CHANDLER:

Q Both Figure 8A of Ri ho and paragraph
123 of Ri ho, marked as Exhibit 1016, teach that
when the SDRAM chip is disconnected fromthe TSV,
the load fromthe SDRAM chip i s di sconnected;
correct?

ATTORNEY ZHONG. (Objection; form
THE WTNESS: No. It says at the top of

the colum or page:
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"The SDRAM chip is di sconnected
fromthis penetrating el ectrode” --
sorry -- "disconnected fromthis
penetrating through electrode (TSV) for
a period in which the RLON signal has a
logic '0" level. Accordingly, the | oad
capacitive fromthis SDRAM chip is in an
off state.”
BY ATTORNEY CHANDLER:
Q And the top of Figure 8A refers to that
as the "output |oad disconnect control"; correct?
ATTORNEY ZHONG  Objection; form
THE WTNESS: It |looks like, within the
confines of Figure 8A thereis a W-- sorry --
RLWLON generating circuit wthin RLMLON signal or
output arrow, and there's an arrow pointing to
that, saying "output |oad disconnect control."
| don't see the phrase "Qutput |oad
di sconnect control" in this paragraph 123 that
we' ve been tal king about.
BY ATTORNEY CHANDLER:
Q That phrase is in Figure 8A, though;
correct?
A. It isitself in-- in Figure 8A;, that's
right.
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Q Could you turn to page 166 of your
expert decl aration marked as Exhibit 2023, and
| et me know when you are there.

A Ckay.

Q At the top of page 166 in Exhibit 2023,
you created two figures, one | abeled "w thout
transm ssion gate" on the |left side and the other
| abel ed "with transm ssion gate" on the right
side; correct?

A That's correct.

Q Am | correct that the two figures on
the top of page 166 of Exhibit 2023 are intended
to be the sane except for the addition of the
transm ssion gate on the figure on the right?

A. That sounds right. The difference |
point out is primarily pointing to that
transm ssi on gate.

(Interruption by the court reporter to
clarify the record.)

Q On the figure on the right side of page
166 of Exhibit 2023, the transm ssion gate is the
circuitry connected to the | abel GATE CRTL; is

that correct?

A. That's right. The GATE CRTL is going to

the -- to the transm ssion gate.
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Q | f you turn back a few pages to
par agraph 258 of your declaration marked as
Exhi bit 2023, you refer to what you call, quote,
huge transistors at the end of that paragraph;
correct?

A That is correct, yes.

Q And then if we go back to page 166 of
Exhi bit 2023, in the circuit that you' ve drawn on
the left side, which transistors, in your
opi nion, are the, quote, huge transistors?

A That these would be the transistors here
driving signals to the TSV. So they woul d be the
DP and DN within the figure.

Wll, I"'msorry. As | tal ked about
the -- there would be the transistors doing the
driving. And, also, as | nentioned in 266, the
doubl e-si zed transistors here pertain to those at
the gate as wel | .

Q I'"'ma little confused. So on the
figure on the | eft-hand side of page 166 of
Exhi bit 2023, which are the transistors that, in
your opinion, are the, quote, huge transistors?

A In the figure on the left, it's going to
be, as | discussed earlier, those driving the

outward signal towards the TSV. So it would be
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the DP, DN on the l|eft-hand side.

Q | f you could turn back to Figure 5 of
Ri ho marked as Exhibit 1016, and |l et ne know when
you' re there.

A Ckay.

Q I n your opinion, where would the,
guote, huge transistors be located in Figure 5 of
Ri ho?

A | don't know that |'ve assigned in ny
exanple where in the Rho Figure 5 the high-1evel
nodel they may or nust sit. But they would be

used in driving the signal, just as | say in ny

declaration, out to -- driving out to the TSV on
the left.
Q I n your opinion, would the, quote, huge

transistors in Figure 5 of Riho be to the right
of the switches | abeled sa and sb?

ATTORNEY ZHONG  Obj ecti on.

THE WTNESS: That sounds |ike a sort of
design -- or inplenentation-specific question. |
mean, in -- in Rho' s Figure 5 the chip internal
circuit there, it's showing everything from
sw tches to inductors to read-only nmenory
conponent s.

111
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BY ATTORNEY CHANDLER:

Q | f | understand your reasoning from
page 166, you're saying that the output drivers
are what are the large transistors -- or the huge
transistors, rather; is that correct?

A That the -- going back to paragraph 258,
that output stage is going to use the, quote, huge
transi stors.

Q In Figure 5 of Riho, do the MOS drivers
for read conmands have an output stage that, in
your opi nion, would have, quote, huge
transi stors?

A VWhat |'m di scussing about Riho in this
section is this -- really responding to
Dr. WIlfe's opinion on Rho's -- | think R ho and
Dr. Wilfe's use of the transition gate
characterization of the switches and how t hat
I npacts things.

| don't know that |'ve perforned an
analysis to where -- if you' re asking where the
output transistors need to or can't sit within the
design, | haven't sort of perfornmed that anal ysis.
Alot of this figure is really just a high-Ievel

nodel of things.

Q To be clear, are you able to explainto
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me, in Figure 5 of Ri ho, where the, quote, huge
transi stors woul d be | ocat ed.

A | think, conceptually, they would be
part of the SDRAMin Ri ho as part of the
functionality driving the signal to the TSV on the
left. In R hos Figure 5 sort of functional
illustration, I haven't assigned themto a -- you
know, a specific block or not block; but
they're -- they're part of the -- what's driving
signal s here.

Q Are they part of the MOS driver, or
menory read shown on the right side, Figure 5 of
Ri ho?

ATTORNEY ZHONG  Objection; form

THE WTNESS: | would say again that MOS
driver block, the L1C2R2, is a nodel.

The transi stors thensel ves used for the
driving of the signal would be part of this
overall portion of Riho as to drive a signal to
the TSV -- in Figure 5, the TSV715.

ATTORNEY CHANDLER: Wiy don't we take a
short break.

THE VI DEOGRAPHER: O f the record. The
time is 3:05,

(Recess taken from3:05 p.m to
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3:18 p.m)

THE VI DEOGRAPHER: Back on the record.
The tine is 3:18.
BY ATTORNEY CHANDLER:

Q Dr. Brogioli, do you have any
corrections or clarifications you would like to
make to your testinony so far?

A. Not that | recall, no.

Q Coul d you please turn to Exhibit 1015,
which is Exhibit | gave to you at the begi nning
of the norning, U S. Patent Nunmber 8,041,881, the
Raj an, R-A-J-A-N

A Ckay.

Q And could you turn to Columm 2 of
Raj an.

Raj an, marked as Exhi bit 1015, teaches
at Colum 2, lines 22 through 25, that:
"Digital nmenories cone in several
types, such as DRAM SRAM flash nenory,
EE- PROM and so forth."

Correct?
A Let nme pause for a second. You said
Exhi bit 10157
Q Yes.

A And Col um 2.
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Q Yes, lines 22 through 25.
ATTORNEY ZHONG. Qbjection; form
BY ATTORNEY CHANDLER:

Q | apol ogi ze. Colum -- sorry. Colum

1, lines 22 through 25.
So be clear, Rajan teaches at Colum 1,
lines 22 to 25, that:
"Digital nmenories cone in several
types, such as DRAM SRAM flash nenory,
EE- PROM and forth."
Correct?

A It looks like it's saying there are
different types of these nenories, such as the
dynam ¢ random access nenory, static random access
nmenory, flash nenory, et cetera, in the background
of the -- it's like in the background of the art.
BY ATTORNEY CHANDLER:

Q Could you turn to Figure 4 of Rajan,
mar ked as Exhibit 1015. Let ne know when you're
t here.

A Ckay.

Q Figure 4 of Rajan shows a buffered
stack of nmenory circuits; correct?

ATTORNEY ZHONG  Objection; form
THE WTNESS: So Figure 4 in Colum 2 is
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descri bed as, quote:
"Shows a buffered stack of DRAM
circuits having one address, control,

and cl ock bus and two data busses."

BY ATTORNEY CHANDLER:

Q The stack in Figure 4 of Rajan includes
a buffered chip 413 and four nenory chips | abel ed
417A through 417D, correct?

A So Figure 4 is described as the buffered
chip 413 interfaced to a host system and it's
coupl ed to DRAM chi ps 417A t hrough D.

Q And you're reading from Colum 5
between lines 36 and 43, is that correct, of
Raj an marked as Exhi bit 10157

A That's correct.

Q Figure 4 of Rajan marked as
Exhi bit 1015 shows data bus 415A is in electrical
comruni cation with nenory chi ps 417A and 417B and
is not in electrical communication wth nenory
chi ps 417C and 417D; correct?

ATTORNEY ZHONG. (Objection; form

THE WTNESS: So the way Raj an descri bes
it is--1"minline 40 of Colum 5. There's a
plurality of shared data busses, 415A and B; and

each of the busses has two or nore DRAM chi ps
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coupled to it.
BY ATTORNEY CHANDLER:

Q And then the Figure 4 itself
Il lustrates data busses 415A and 415B, and
Figure 4 illustrates the data bus 415A is in
el ectrical communication with nmenory chips 417A
and 417B and is not in electrical communication
wi th nenory chips 417C and 417D; correct?

ATTORNEY ZHONG  Objection; form
THE WTNESS: No. That's -- Rajan

doesn't use that |anguage. |It's just showi ng --
Rajan is just show ng here that you've got this
buffer chip that talks to a host system And
you' ve got a data bus 415A and 415B. And those --
inthis figure, those data busses are connected to
these different DRAM chi ps.
BY ATTORNEY CHANDLER:

Q In fairness, Figure 4 of Rajan draws
the data busses 415A and 415B; correct?

A In this figure, yes, they're shown in a
speci fic way.

Q And neither Figure 4 of Rajan nor any
of the text in Rajan shows data bus 415A havi ng
any connection to nenory chips 417C and 4170,

correct?
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A | would phrase it that Figure 4 is
show ng data bus 415A goes to one place, and data
bus 415B goes to anot her place.
Q And those two places, they're distinct
fromeach other. They don't overlap; right?
ATTORNEY ZHONG.  Qbjection; form
THE WTNESS: The 415A is connected to
Raj an's DRAM chi ps, the 2 DRAM chi ps, 415A and
415B.
BY ATTORNEY CHANDLER:
Q And 417B?
A That's correct. Thank you.
And data bus 415B is connecting to
Raj an's DRAM chip 417C and 417D
Q And not vice versa; right? So data bus
415A is not shown as being connected to 417C or
417D, and data bus 415B is not shown as being
connected to either 417A or 417B; correct?
A. That's not visualized here in Figure 4.
It's just two busses that go two different places.
Q When you say "that's not visualized,"
you' re agreeing wth what | am saying, right, as
opposed to trying to disagree with what |I'm
sayi ng?
ATTORNEY ZHONG. (Objection; form
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THE WTNESS: | would say the figure
stands on its own, that there's two busses, 415A
and 415B; and one goes to two of Rajan's DRAM
chi ps and one goes to -- in this figure, another
two Raj an's DRAM chi ps.

BY ATTORNEY CHANDLER:
Q And a person of ordinary skill in the
art would be able to understand Figure 4 of
Raj an, marked as Exhibit 1015; correct?
A. In -- taking in the context of Rajan as
a reference, yes.
Q And a person of ordinary skill in the
art, looking at Figure 4 of Rajan, marked as
Exhi bit 1015, woul d understand that data bus 415A
I's not connected to nmenory chips 417C and 417D,
correct?
A That in Figure 4, the bus 415A doesn't
have a path to 417C and 417B
Q And it doesn't have any way of
el ectrically comuni cating fromdata bus 415A to
417C or to 417D; correct, as shown Figure 47
ATTORNEY ZHONG  Objection; form
THE WTNESS: | don't think Rajan uses

the phrase "electrically communicating.” That's a

phrase fromthe '060 patent itself.
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BY ATTORNEY CHANDLER:

Q | understand. |'mtrying to get at
what a person of ordinary skill in the art would
understand fromthe teachings of Rajan. Do you
understand what |'m asking is not necessarily
whet her Raj an uses the phrase "el ectrical
communi cation." It's whether a person of
ordinary skill in the art would see any
el ectrical comunication disclosed by Figure 4 of
Raj an between data bus 415A and the nenory chips
417C and 417D

ATTORNEY ZHONG  Objection; form

THE WTNESS: | would say a person of
skill reading Rajan and the description of
Figure 4 would interpret it as there's wires going
from-- the data bus 415A that connect to 417A and
417B; and there's wires that go from417 -- from
the data of -- or there's wires conproni sing data
bus 4 -- 415B going to 417C and then to 417D.
BY ATTORNEY CHANDLER:

Q And in Figure 4 of Rajan, there's no
teaching of wires going fromdata bus 415A to
either 417C or to 417D; correct?

A. | -- | don't recall that Rajan describes

Figure 4 that way, no.
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Q Are you trying to disagree with ne?

ATTORNEY ZHONG. Qbjection; form

THE WTNESS: What |'msaying is |
don't -- the -- | don't recall Rajan saying
sonething in its description of Figure 4 that
there are wires not visualized for bus 415A going
somewher e el se.
BY ATTORNEY CHANDLER:

Q Figure 4 of Rajan marked as
Exhi bit 1015 shows that the data bus 415B i s not
connected to 417A or to 417B; correct?

A That -- that sounds right. Data bus
415B i s connected to Rajan's DRAM chi ps, just 417D
and 417C.

Q Coul d you turn to Colum 15 of Rajan,
and | et me know when you're there.

A kay.

Q Col umm 15 of Rajan, marked as
Exhibit 1015, at lines 2 through 9, teach that:

"The physical nmenory circuits
enpl oyed in practicing this invention

may be any type of nenory what soever.”

Correct?
A. | see that.
Q For exanple, Rajan teaches that his
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I nvention can be enpl oyed usi ng DDR3 DRAM nenory
devi ces; correct?

A That it nentions as a type of nenory,
DDR3 DRAM is one that's |i sted.

Q Raj an al so teaches that his invention
can be enpl oyed usi ng SGRAM nenory devi ces;
correct?

A. That is -- well, SGCRAMis a type of
menory that it contenpl ates.

Q Raj an al so teaches that his invention

can be enpl oyed using NAND fl ash nenory devi ces;

correct?

A. | see NAND flash listed in this section
as wel | .

Q Raj an teaches that his invention can be

enpl oyed usi ng PSRAM nenory devi ces; correct?

A. | see that |listed as well.

Q And as we saw back in Colum 1 of
Raj an, Raj an al so teaches that a type of nenory
devi ce that was known was SRAM correct?

A. In Colum 1, Rajan nentions that digital
menories cone in different types. One flavor is
SRAM static random access nenory.

Q In Colum 15, lines 10 through 12, of
Raj an, marked as Exhibit 1015, Rajan teaches that

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com

Samsung Electronics Co., Ltd.
Ex. 1052, p. 179



© 00 N o o A W DN PP

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

MICHAEL BROGIOLI September 27, 2023

SAMSUNG V. NETLIST, INC.

180

the stacked nenory devices "may be coupled to any
type of nenory nodule, including DIMM R-DI MM
SOD M FB-DIMM unbuffered DIMV" et cetera;

correct?
A | see that statenent, yes.
Q In Figure 4 of Rajan nmarked as

Exhi bit 1015, the buffer chip at the bottom of
that figure receives address, control, clock, and
data signals fromthe host system is that fair?

A That those signals or signals of that
kind are comng fromthe host 404.

Q That's shown in Figure 4 of Rajan?

A The host system 404 is shown at least in
Figure 4, yes.

Q | s show ng signals going fromthe host
system 404 | abel ed address, control, clock, and
data to the buffer chip 413 in Figure 4 of Rajan;
correct?

ATTORNEY ZHONG. (Qbjection; form
THE WTNESS: It looks like it's
talking -- I'mgoing back to Colum 5. [t says:
"Figure 4 illustrates another
enbodi nent of a system 411, in which
buffer chip 413 is interfaced to a host

system 404 and is coupled to the DRAM
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chi ps 417A through D."
BY ATTORNEY CHANDLER:

Q And in Figure 4, the host system404 is
sendi ng address, control, clock and data signals
to the buffer chip? Is that a fair
interpretation of Figure 4?

A That those types -- those are types of
signals that are conming in this case fromthe host
systemthe way the data signals -- the data arrow
I's bidirectional because data would go back to the
host in some cases.

Q In Figure 4 of Rajan, marked as
Exhi bit 1015, the buffer chip uses as shown by
419 on the left, a shared address, control and
cl ock bus to control the nenory chips; correct?

A That's the way -- one nmonent. | think
| " m sneezi ng.

That's the way it's described in
Colum 5, that the -- excuse ne -- there is a
shared address, control and clock bus 419 in this
figure.

Q And that shared address, control and
cl ock bus 419 connects to all of the nenory
devi ces 417A through 417D; correct?

A In Figure 4, that shared bus is going to

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com

Samsung Electronics Co., Ltd.
Ex. 1052, p. 181



© 00 N o o B~ W N P

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

MICHAEL BROGIOLI September 27, 2023
SAMSUNG V. NETLIST, INC. 182

each of the DRAM chi ps of Rajan's Figure 4.
Q In Figure 4 of Rajan, marked as
Exhi bit 1015, the shared address, control and
cl ock bus 419 is separated by the buffer chip 413
fromthe address, control and clock signals
com ng fromthe host system 404; correct?
ATTORNEY ZHONG. Qbjection; form
THE WTNESS: | don't recall that Rajan
uses the word "separated." But as Figure 4 shows,
there are address, control, clock and data signals
froma host. And then there are address, control
and clock sent specifically over the shared bus
419.
BY ATTORNEY CHANDLER:
Q Com ng fromthe buffer chip 4137
A The --
ATTORNEY ZHONG. Qbjection; form
THE W TNESS: The address, control and
cl ock of shared bus 419 | ook to be com ng -- that
arrow in Figure 4 is denoting them com ng out of
t he buffer chip.
BY ATTORNEY CHANDLER:
Q In Figure 4 of Rajan, marked as
Exhi bit 1015, the buffer chip 413 uses two data

busses, 415A and 415B, to communicate data wth
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the nmenory chips 417A through 417D; is that
correct?
THE COURT REPORTER Did you say B as in
"boy" or D as in "dog"?
ATTORNEY CHANDLER: D as in "dog."
THE COURT REPORTER  Thank you.
THE WTNESS: Can you ask ne again?
| ost track of your nunbering there.
BY ATTORNEY CHANDLER:
Q In Figure 4 Rajan, marked as
Exhi bit 1015, buffer chip 413 uses two data
busses, 415A and 415B [sic] to conmmuni cate data
with the nenory chips; correct?
A. That -- that sounds right. The --
the -- what Rajan calls the shared data busses,
415A and B, are, as Rajan says, coupled to the
DRAM chi ps that you see denoted by the arrows.
Q And in Figure 4 of Rajan, narked as
Exhi bit 1015, the buffer chip 413 is between the
data signals to and fromthe host system and the
data busses 415A and 415B; correct?
ATTORNEY ZHONG  Objection; form
THE WTNESS: In the way Figure 4 is
illustrated, | suppose at this |evel of

abstraction that's fair. There's a block 413
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called buffer chip that sits in between these
signals fromthe host going up, and then there's
shared busses visually above the buffer chip going
to the various DRAM chi ps in Rajan.

BY ATTORNEY CHANDLER:

Q Raj an, marked as Exhi bit 1015, never
uses the words "wire bond" or "w re bondi ng";
correct?

A. So if I recall, just in a quick search,
this Rajan reference itself doesn't seemto use
t he exclusive phrase "wre bond."

Q And Raj an, marked as Exhibit 1015,
never states that the connections between the
buffer chip and the nenory chips are limted to
W re bondi ng; correct?

ATTORNEY ZHONG. Qbjection; form

THE WTNESS: | don't -- since Rajan
doesn't use the explicit phrase "wire bond," |
don't recall one way or the other what it says in
regard to that. | don't recall addressing this
issue in ny declaration for this I PR

At the tine that was -- at the tinme of
Raj an, the way certain things were done.
BY ATTORNEY CHANDLER:

Q Can you |l ook at Exhibit 1011, which is
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the other Rajan reference referred to as
Raj an ' 137.
A Ckay.
Q And | ook at paragraph 50 of Rajan '137.
Do you have that in front of you?

A | do, just now.

Q Par agraph 50 of Rajan 137, marked as
Exhi bit 1011, teaches that the el ectrical
connections between the buffer chip and the stack
of menory chips may be configured in any desired
manner; correct?

A No. It says the electrical connections
bet ween the buffered chip and the stack of DRAM
circuits may be configured in any desired manner.

Q Are DRAM circuits nenory chips?

ATTORNEY ZHONG. Qbjection; form
THE WTNESS: You'd have to be nore
specific. It looks like this reference talks
about DRAM circuits. | believe the other
Exhi bit 1015 Raj an reference nenti ons DRAM
circuits as well.
BY ATTORNEY CHANDLER:

Q And are DRAM circunstances an exanpl e
of a nmenory chip?

ATTORNEY ZHONG. (Objection; form
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THE WTNESS: |'d have to look in a
speci fic context.
BY ATTORNEY CHANDLER:
Q In the context of Rajan '137, are DRAM
circuits an exanple of nenory chips?
ATTORNEY ZHONG. Qbjection; form
THE WTNESS: | would say the Rajan
reference tal ks about DRAM circuits, even this
paragraph and data signals being wired in certain
ways. | haven't perforned an analysis in this --
inthis IPR as to whether in given references,
Rajan's DRAM circuit is a nenory -- | think your
guestion was a nenory chip in another reference or
sonething |like that.
BY ATTORNEY CHANDLER:
Q The acronym TSV stands for
t hrough-silicon via; is that correct?
A. That's correct.
Q By 2011, TSVs were a known way to
provi de el ectrical connection between stacked
chi ps; correct?
ATTORNEY ZHONG  Objection; form
THE WTNESS: That by 2011, there were
papers out there tal king about the use of TSVs,

different ways to possibly use themfor different
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ki nds of electronic devices, | would say.
BY ATTORNEY CHANDLER:
Q I n paragraph 50 of Rajan ' 137, narked
as Exhibit 1011, and it states that:
"The el ectrical connections between
the buffer chip 202 and the stack of
DRAM circuits 206A through D may be
configured in any desired manner."
ATTORNEY ZHONG  Objection; form
M sreadi ng the text.
BY ATTORNEY CHANDLER:
Q Did | read that accurately?
A Sorry. | didn't hear a question.
|"mnot sure that you did. It says:
"The el ectrical connections between
the buffer chip 202 and the stack of
DRAM circuits 206A through D may be
configured in any desired manner."
Q By 2011, would a person of ordinary
skill in the art readi ng paragraph 50 of
Rajan ' 137, marked as Exhibit 1011, been able to
configure the electrical connections between the
buffer chip 202 and the stack of DRAMcircuits
206A through Dwth a TSV, if that was their

desire?
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ATTORNEY ZHONG. (Objection; form D d
you say el ectrical conmunication or electrical
connecti on?

ATTORNEY CHANDLER: El ectri cal
connecti on.

ATTORNEY ZHONG. Ckay. Because the

transcription says "electrical communication."”

THE WTNESS: | don't recall Rajan
tal ki ng about the use of TSVs in its description.
And the -- so | haven't perforned that analysis in
this -- inthis IPR Rajan is typically talking
about -- or he's tal king about these DRAMcircuits

that use a wired solution, an external wred
sol uti on.
BY ATTORNEY CHANDLER:
Q But Rajan '137 in paragraph 50 does not
exclude the use of TSVs; is that fair?
ATTORNEY ZHONG  Objection; form
THE WTNESS: | would say this paragraph
Is tal king about DRAM circuits. | don't see that
it's tal king about TSVs.
BY ATTORNEY CHANDLER:
Q So there's nothing in this paragraph or
anywhere is Rajan '137 that excludes the use of

TSVs:; correct?
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ATTORNEY ZHONG. (Objection; form

THE WTNESS: Well, | would say to the
extent DRAMcircuits don't use a TSV solution, one
woul dn't consider TSVs with that type of
I npl enent ati on.
BY ATTORNEY CHANDLER:

Q And Rajan ' 137 never says don't use

TSVs; right?

ATTORNEY ZHONG  Objection; form

THE WTNESS: | don't recall Exhibit
1011 nmentioning TSV at all.
BY ATTORNEY CHANDLER:

Q | f you turn back to Exhibit 1015, the
ot her Rajan reference, and go to Figure 7.

A Ckay.

Q Figure 7 of Rajan, marked as

Exhi bit 1015, teaches storing information
associated with a first operation, and then using
that stored information as part of a second
operation; correct?

A. That seens |like a way -- if | recall
what you said, at the top of Colum 6 in 3 of
Rajan -- I'msorry, Exhibit 1015, Figure 7
Il lustrates one enbodi nent of a nethod 700 for

storing at least a portion of the information
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received in association with a first operation for
use in perform ng a second operation.
Q Could you turn to Figure 9 of Rajan
Let nme know when you're there.
A Ckay.
Q Figure 9 of Rajan marked as
Exhi bit 1015, is described in Colum 9 at I|ines
22 to 31, anong other places; correct?
A. That | ooks like it's describing parts of
Figure 9; that's correct.
Q And Figure 9 of Rajan, marked as
Exhi bit 1015, the physical DRAM chi ps have a CAS
| atency of four clock cycles, but the buffer chip
enul ates DRAM having a CAS | atency of six clock
cycles; correct?
ATTORNEY ZHONG. Qbjection; form
THE WTNESS: Let nme just read this
secti on.
So I"'mat line 26 of Columm 9.
"The DRAM chi ps have a native CAS
| atency of 4 four clocks, and the total
| atency through the buffer chip is two
cl ocks. The buffer chip" -- |I'm
ski ppi ng the parens.
“"The buffer chips enul ates a DRAM
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having a six clock CAS | atency."
BY ATTORNEY CHANDLER:

Q Ckay. So it's consistent with the
gquestion | asked?

A It | ooks like the buffer chip is
emul ating the DRAMw th a six clock CAS | atency.

Q Even t hough the physical DRAM has a CAS
| atency of four clock cycles; correct?

ATTORNEY ZHONG  Objection; form
THE WTNESS: That the DRAM chips in

this -- as described in this paragraph have a
native CAS | atency of four clocks.
BY ATTORNEY CHANDLER:

Q So in this exanple of Rajan, marked as
Exhi bit 1015, the buffer chip is interfacing with
the systemnenory controller on the basis of a
CAS | atency of six clock cycles, and then the
buffer chip is interfacing wwth the DRAM chi ps on
the basis of CAS | atency of four clock cycles; is
that fair?

A | would phrase it that the DRAM chi ps of
t hi s paragraph have the native | atency of four
cl ock cycles, and the buffer chip is perform ng
emul ati on of a DRAM -- enul ati on and presentation

to the host of a DRAM having six clock cycles.
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Q So fromthe perspective of the system
menory controller and the host conputer, in this
Figure 9 exanple of Rajan marked as Exhibit 1015,
the CAS | atency appears to be six clock cycles as
a result of the enulation by the buffer chip; is
that fair?

A That -- that sounds right, that that's
the host -- the host view of the CAS | atency.

Q Could you turn to Figure 11 of Rajan,
mar ked as Exhi bit 1015, and | et ne know when
you' re there.

A "' mthere.

Q Figure 11 of Raj an, marked as
Exhi bit 1015, is described, for exanple, at
Colum 10, lines 11 through 27; correct?

A That | ooks right, yep.

Q Figure 11 of Rajan, marked as
Exhi bit 1015, teaches that the system nenory
controll er expects a right CAS | atency of five
cl ock cycles as stated in Colum 10 around |ines
23 through 24, and is also shown in Figure 11;
correct?

A That it's -- it's generally saying the
menory controller expects that right CAS | atency

of five cl ocks.
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Q But in the exanple of Figure 11 of
Raj an, the -- the actual CAS |atency of the DRAM

chips is three clock cycles, as stated at

Colum 10, line 21, and as shown in Figure 11,
correct?
A That | ooks right. It says:

"The DRAM chi ps receive the wite
operation at T3 and have a wite CAS

| atency of three cl ocks."

Wi ch |1 ooks |ike what the figure is
show ng.

Q So to make the timng work properly,
the buffer chip in this exanple of Figure 11 of
Raj an adds an extra two clock cycles of delay to
the wite operation as stated at Colum 10, |ine
18, so that the data arrives at the tine expected
by the DRAM chi ps, which in this exanple is a
time t6; correct?

ATTORNEY ZHONG. Qbjection; form
THE WTNESS: It says:
"Because those chips receive the

wite operation at T3 and they have a

right CAS | atency of three clocks, they

are expecting to receive the wite data

at t3 plus 3," which is t6.
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BY ATTORNEY CHANDLER:

Q And Col umm 10, lines 26 through 27, of
Exhi bit 1015 explain that in this Figure 11
exanpl e of Rajan, that the timng problemfor
this wite operation is solved by Rajan's buffer
chi p adding those two extra cl ock cycl es;
correct?

ATTORNEY ZHONG That in line 25 it
says:
“"After a one clock delay through

the buffer, the wite data arrives at

those DRAM chips at t5 plus 1, or t6."

And that's the particular timng issue
that's being addressed in this -- this Figure 11.
BY ATTORNEY CHANDLER:

Q And just to be clear, though, the
buffer has a one clock cycle delay; but then it
al so adds anot her two clock cycles of delay for
the wite operation as stated as Colum 10, |ine
18, in this exanple of Figure 11; correct?

A. That sounds right. The end of this
par agraph tal ks about a one cycl e delay through
the buffer; and at line 18, that the buffer chip
adds an extra two clocks of delay to the wite

oper ati on.
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Q Coul d you turn to Figure 12 of Rajan,
and | et nme know when you're there.

A Ckay.

Q Figure 12 of Rajan, marked as
Exhi bit 1015, is described, for exanple, at
Col um 10, lines 34 through 60; correct?

A That |1 ooks right. At least that section

refers to Figure 12.
Q Figure 12 of Rajan is a --
ATTORNEY ZHONG |'m going to object
this line of questioning as being outside the

scope of direct.

But you can ask the question. Go ahead.

BY ATTORNEY CHANDLER:
Q Figure 12 of Rajan, marked as
Exhi bit 1015:
"I's atimng diagramillustrating
t he operation of an advanced nenory
buffer, abbreviated AVB, in an FB-D MM
whi ch may be designed to send wite data
earlier to the buffered stacks instead
of delaying the wite address and
operation, as was done in Figure 11."
Correct?

ATTORNEY ZHONG. (Objection; form

to
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THE WTNESS: It |ooks |ike the
Figure 12 is tal king about an illustration
pertaining to an FB-DIMM and the AMB of the
FB- DI WM
BY ATTORNEY CHANDLER:

Q And that AMB, according to Colum 10,
starting at line 34, of Rajan marked as Exhibit
1015, may be designed to send the wite data
earlier to the buffered stacks instead of
delaying the wite address and operation, as was
done in Figure 11; correct?

ATTORNEY ZHONG  Objection; form

THE WTNESS: | see that --

ATTORNEY ZHONG  Qutside the scope of
di rect.

THE WTNESS: | see that |anguage in the
first sentence of the paragraph.
BY ATTORNEY CHANDLER:

Q Col um 10, lines 44 through 47, of
Exhi bit 1015 explain that another solution is for
the nmenory controller itself in the host to send
the wite data early to conpensate for the del ay
caused by Rajan's buffer chip; correct?

ATTORNEY ZHONG  Objection; form scope.
THE WTNESS: [t tal ks about another
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enbodi nent, and here the nenory controller can
send wite data early. And it's -- it says, as
you read, to conpensate for J clocks of cunulative
I nherent del ay caused by the buffer chip.

BY ATTORNEY CHANDLER:

Q Either way, the result taught by Rajan
in Colum 10, lines 57 through 58, of
Exhibit 1015 is that the wite data arrives
exactly when the DRAM expects it; correct?

ATTORNEY ZHONG  Objection; form scope.
THE WTNESS: It says, starting at 55:
“"After the inherent delay 1203

t hrough the buffer chip, the wite data

arrive at the DRAM at t4, exactly when

the DRAM expects it -- specifically."

BY ATTORNEY CHANDLER:

Q And the reason that the wite data
arrives exactly when the DRAM expects it in the
exanple of Figure 12 of Rajan is because the AMB
buffer can be designed to send the wite data
earlier; or, in the alternative, as described in
Colum 10 at lines 44 through 47, the nenory
controller can send the wite data earlier;
correct?

ATTORNEY ZHONG. (Objection; form scope.
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THE WTNESS: That generally what this
section is tal king about is making sure a piece of
data shows up at Rajan's DRAM at the exact point
intime it's supposed to. And one way to do that
Is the -- is based with the buffer chip
adj ustnent, and one is with the -- I"'msorry --
AMB adj ustnent and so forth.

BY ATTORNEY CHANDLER:
Q And the other way is with the nenory
controll er making the adjustnent; correct?

ATTORNEY ZHONG  Objection; form scope.

THE WTNESS: Simlarly, for this
exanple of wite data arriving at a DRAMin Raj an,
you can adjust -- nmake an adjustnent in the nenory
controller for this small exanple in Figure 12.

BY ATTORNEY CHANDLER:
Q If you turn to Figure 13 of Rajan, and
| et me know when you're there.
A Ckay.
Q Figure 13 of Rajan, marked as
Exhi bit 1015, is described, for exanple, at
Colum 10, line 61, through Colum 11, line 11;
Is that correct?
ATTORNEY ZHONG  Objection; form scope.
THE WTNESS: It |looks |like that section
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of Exhibit 1015 focuses on this figure.
BY ATTORNEY CHANDLER:

Q Figure 13 of Rajan, marked as
Exhi bit 1015, illustrates bus conflicts that can
be caused by del ayed wite operations resulting
in collisions; correct?

ATTORNEY ZHONG. (Objection; form scope.
THE WTNESS: |If looks like Figure 13 is
described as illustrating bus conflicts which can
be caused by what it called delay wite
oper ati ons.
BY ATTORNEY CHANDLER:

Q And if you keep readi ng that paragraph,
the result of those bus conflicts can include
collisions; correct?

ATTORNEY ZHONG. (Qbjection; form scope.

THE WTNESS: It says, at the very
bottom of Col umm 10, second-fromthe-|ast |ine:

“"Because the nenory controller is

unaware of this delay, it may schedul e

subsequent operations such as activate

or precharge operations. And those nay

collide with del ayed wites on the

address bus to Rajan's DRAM chi ps."

111
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BY ATTORNEY CHANDLER:

Q And would it be fair to say that, in
general, collisions are bad, sonething that you
would try to avoi d?

A. In this context, it |looks |ike there's
col l'i sions happening fromnultiple types of
commands. It looks a wite and an activate or a
wite and precharge, and you don't want to do
that. That's sonething to avoid, | would say.

Q Figure 14 of Rajan teaches how to avoid
such a collision, as explained, for exanple,
starting at Columm 11, line 12, of Exhibit 1015;
is that fair?

ATTORNEY ZHONG  Objection; form scope.
THE WTNESS: It |looks |like Figure 14
says it's a timng diagramillustrating nethods of
avoi di ng such collisions. These |ook |ike conmand
collisions of things |ike activate conmmands, read
and write commuands.
BY ATTORNEY CHANDLER:

Q For exanpl e, Rajan teaches at
Colum 11, lines 23 through 25, of the
Exhi bit 1015 that:

“"The buffer chip can delay the

activate and precharge operations to
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avoid collisions in a manner that's
transparent to the host system™
Correct?

A That in this certain exanple, starting
in the description on line 20, if the DRAM chi ps
are what it says, 4 clock cycles each, then the
buffer chip tells the hosts that there are six
cl ock cycles, and then delays -- the buffer chip
del ays various activate and precharge conmands or
operations to, it looks |like, avoid collisions on
t he conmand si de.

Q Coul d you go to your expert declaration
and turn to page 97, and |let ne know when you're
t here.

A Ckay.

Q At the bottom of page 97 of your expert
decl aration marked as Exhibit 2023, in the | ast
sentence, you express the opinion that, quote:

"The presence of significant |oad

to a TSV attributable to a di sabl ed

buffer that is described as not

el ectrically coupled to the TSV confirns

that the buffer is still in electrical

comruni cation with the TSV," end quote.

Did | read that accurately?
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A. Yes.
Q And is that your opinion?
A In the context of this paragraph, yes.
Q Your opinion is that a disabled buffer
that is not electrically connected to a TSV is
still in electrical comunication with the TSV
Is that correct?

A. That the -- the load to a TSV from a
di sabl ed buffer that's, as you read a nonent ago,
descri bed as not electrically coupled to the TSV,
confirnms that the buffer is still in electrical
communi cat i on.

Q And you relied upon that understandi ng

in formng your validity opinions; correct?

A. In -- inthis -- inthis IPR, vyes.
(Exhi bit Nunber 1024 was previously
mar ked for identification.)

BY ATTORNEY CHANDLER:

Q Pl ease pull up Exhibit 1024 to
Rucker bauer -- also, I'Il put it in the chat
because | don't recall if | gave it to you
previously. And let ne know when you got it.

A Ckay.

Q G to Columm 9, please.

A Al right.
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Q | n Rucker bauer, nmarked as Exhibit 1024
at Colum 9, lines 51 through 52, the reference

identifies the first external data path 112A as a
TSV, and also identifies the second external data
path 112B as a TSV; correct?

A That is what it says in the section,
yes.

Q And Fi gure 5A of Ruckerbauer al so shows
those two TSVs on the left side of the figure,
again, as 112A and 112B; correct?

A That's correct in Figure 5A

Q The bottom of Columm 9 through the top
of Columm 10 of the Ruckerbauer reference narked
as Exhibit 1024 describes two bidirectional
buffers, 10A and 10B, where only one of the
bidirectional buffers, 10A or 10B, electrically
couples the nenory array data termnal to the
TSV; correct?

ATTORNEY ZHONG. (Qbjection; form
THE WTNESS: It says at 66 -- well, et
me back up for you.
At 63:
“I't may be noted that the first
bi directional buffer is physically

connected to the first external data

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com

Samsung Electronics Co., Ltd.
Ex. 1052, p. 203



© 00 N o o B~ W DN PP

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

MICHAEL BROGIOLI September 27, 2023
SAMSUNG V. NETLIST, INC. 204

path 112a as well the second
bi di recti onal buffer 10b, physically
connected to the second external data
path 12b [sic]. However, only one of
the bidirectional buffers 10a or 10b
el ectrically couples to the nenory array
data termnal to the associ ated external
data path."
BY ATTORNEY CHANDLER:
Q | think you slightly msquoted it. You
said it "couples to the nenory array data

termnal,"” but the text couple says "couples the
nmenory array data termnal to the associ ated data
path"; correct?

A. That's right. It does say that.

Q So at the bottomof Colum 9 to the top
of Columm 10 of Ruckerbauer, marked as
Exhi bit 1024, the teaching is that only one of
the bidirectional buffers, 10A or 10b,
el ectrically couples the nenory array data
termnal to TSV 112a or 112b; correct?

A To the associ ated external data path,
which in this context is the 112a and 112b.

Q Which are TSVs, correct, as we

di scussed up on line 517
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A. That's right. They're |abeled as -- the
first external data path TSV and a second external
data path TSV.

Q So in this exanple, one of the
bidirectional buffers is electrically coupled to
the TSV while the other bidirectional buffer is
not electrically coupled to the TSV, according to
Rucker bauer, marked as Exhi bit 1024; correct?

A. That it -- Ruckerbauer is describing
only one of these bidirectional buffers, 10a or b,
are electrically coupled -- or electrically
couples the nenory array data termnal to that
external TSV. And it does it using a signal for
the -- to the buffers.

Q I n your opinion, when the bidirectional
buffer is not electrically coupled to the TSV in
t he Ruckerbauer reference marked as Exhibit 1024,
Is that bidirectional buffer in electrical
communi cation with the TSV?

A That's correct, yes.

Q So even if the supply voltage to the
bi directional buffer is turned off, in your
opi nion, that bidirectional buffer is still in

el ectrical conmmunication with the TSV, correct?

A That -- that's right. In Colum 10 at
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the very top, it's saying -- Ruckerbauer is
sayi ng:
“This may be achi eved by providing

an enable signal to the bidirectional

buffer to be used or by any other

appropri ate neasure, for exanple, by

swtching only the buffers to be used to

the supply voltage or the |ike."

But, in this case, we would still have
the electrical conmmunication --

Q And that's because --

A -- that the patent is tal king about.

Q That's because, in your opinion, a
di sabl ed buffer has a significant |oad; and,
therefore, you believe that neans it's in
el ectrical communication with the TSV? |[Is that
fair?

A. Well, | would say that there is a | oad
present and that there's still a connection to the
bidirectional buffer driver here, as we see it in
Rucker bauer .

Q So just to be clear, when you forned
your opinions, assumng -- to be clear, you
formed your opinions assum ng that there could be

el ectrical comunication even if there's no
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el ectrical connection and even if no information
can be exchanged between the buffer and the TSV,
correct?

ATTORNEY ZHONG  Objection; form
m sstates the reference, m sstated testinony.

THE W TNESS: In the context of

Rucker bauer, Ruckerbauer tal ks -- uses the phrase
"electrical coupling” and -- or "electrically
coupl ed. "

And what |'msaying is, even in the case
wher e Rucker bauer uses the phrase, there is no --
one of the buffers is electrically couples to
the -- couples the nenory array data term nal, and
the other one is not in the on state. There is
still electrical communication in both cases.

BY ATTORNEY CHANDLER:

Q But I"mtrying to just nmake clear the
di stinctions your draw ng between el ectri cal
comruni cation, electrical coupling. You' re not
treating the two as coextensive; correct?

A. | would say the phrase -- the
el ectrically coupled phrase, as | recall, cones
from Rucker bauer specifically. But as | talked
about, for instance, in paragraph 156, in the

context of the '060 patent, not being electrically
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coupled in this case to a buffer doesn't nean that
there's not electrical comunication with the
buffer or that -- the die that the buffer is
associ ated wth.

Q So, in your opinion, it's possible for
a buffer to not be electrically coupled to the
TSV, not to be electrically connected to the TSV,
but to still be in electrical conmunication with
the TSV, is that fair?

A | would say that there -- it is still --
in the context of Ruckerbauer, for exanple, it is
still possible -- there's still electrical
comruni cation even in the case where the buffer is
not electrically coupl ed.

Q And even if the case where the buffer
Is not electrically connected to the TSV,
correct?

ATTORNEY ZHONG  Objection; form
M sstates the reference.

THE WTNESS: Yeah. Perhaps there's a
section in ny declaration where | tal k about the
phrase "electrically connected" in the context of
Rucker bauer .

BY ATTORNEY CHANDLER:

Q |"'mtrying to ask you -- so -- do you
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have the -- do you have an opi nion on whether a
bi di rectional buffer in Rucker -- Ruckerbauer

that is not electrically connected to the TSV,
whet her such an electrical -- let ne see if | can
phrase it a little bit nore precisely.

Do you have an opi nion about whether a
bi di rectional buffer in Ruckerbauer that is not
el ectrically connected to the TSV can still be in
el ectrical conmmunication with the TSV?

ATTORNEY ZHONG  Qbjection; form
m sst at ed reference.

THE WTNESS: |'m just skinmm ng through
the section of ny declaration for you.

(Wtness reviews docunent.)

THE WTNESS: Yeah, it looks |ike ny
di scussi on of Ruckerbauer is, unless I'mmssing a
section in ny declaration, is tal king about
Rucker bauer's characterization of things using the
phrase "electrical coupled" -- "electrically
coupled.” And what |"'msaying is, even in the
case that one of Ruckerbauer's bidirectional
drivers is not electrically coupled, it is still
in electrical conmmunication.
BY ATTORNEY CHANDLER:

Q I n your opinion?
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A That's correct.

Q Do you see a difference between
“electrically coupling” and "electrically
connect ed"?

A | -- 1 don't recall perform ng that
analysis of -- in the context of Ruckerbauer or
Rucker bauer's use of "electrically coupled."”

Q "Electrically coupled" is a pretty
comon phrase to a person of ordinary skill in
the art.

So nore generally speaking, do you
consider there to be a difference between
el ectrically coupling and el ectrically connected?

ATTORNEY ZHONG  Objection; form

THE WTNESS: | would say it would
depend on context or the references that soneone
m ght be | ooking at.

ATTORNEY CHANDLER: All right. Let's
take a short break.

THE WTNESS: | was just going to ask,
actual ly.

THE VI DEOGRAPHER: O f the record. The
time is 4:25.

(Recess taken from4:25 p.m to

4:33 p.m)
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THE VI DEOGRAPHER: Back on the record.
Time is 4:33 p.m
BY ATTORNEY CHANDLER:
Q Dr. Brogioli, do you have any
corrections or clarifications you would like to
make to your earlier testinony?
A. Not that | can think of right now, no.
Q Al right. Could you please | ook at
Exhi bit 1026, which | will put in the chat. Let
me know when you have it open.
(Exhi bit Nunmber 1026 was previously
mar ked for identification.)
THE W TNESS: Ckay.

BY ATTORNEY CHANDLER:

Q Exhi bit 1026 is the Ellsberry
ref erence; correct?

A That is correct.

Q Par agraph 12 of Ellsberry, narked as
Exhibit 1026, in the m ddle of the paragraph
teaches that the |l oad on the bus is not increased
because the nenory bank switches present a single
| oad to the bus, not the | oad of the individual
nmenory devi ces coupl ed thereto; correct?

A. It's tal king about the -- paragraph 12
says:
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"The |l oad on the bus is not

I ncreased because the nenory bank

swtches present a single load to the

bus."

And as | recall, that's referring to the
| oad seen by the host systemor the host system
menory controller

Q So El |l sberry teaches --

A. | haven't | ooked at this reference in a
little while, but -- at least inits entirety.

But go ahead.

Q El | sberry teaches in paragraph 12 that,
fromthe perspective of the host conputer, the
| oad on the bus is not increased because the
menory bank switches present a single load to the
bus, not the | oad of the individual nenory
devi ces coupled to the nenory bank sw tches;
correct?

A It 1ooks |like you read the sixth --
sixth line down, that |ooks Iike what it said;
correct.

Q And paragraphs 27 and 31 of Ellsberry
at the end of those paragraphs al so teach that
El | sberry reduces the |oad on the data bus;

correct?
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A. That at the end of 27, it is describing
the capacitive load on the bus for the host is not
I ncreased because of the nmenory nodul e presenting
a signal load to the bus; and then the bottom of

28, | think you asked about --

Q 31
A 31. It nmentions reducing capacitive
| oading on the data bus 110 again -- again, at the

DMMinterface that's relative to the host
conput er .

Q Par agraph 45 of Ellsberry teaches that
Figure 4 illustrates a bl ock diagram of a data
processi ng system 400, which may be i npl enent ed
as part of the nenory bank switch 206, which is
shown in Figure 2; correct?

A "That the data processing system nay be
i npl enented as part of a nmenory bank switch 206."

Q So paragraph 45 of Ellsberry teaches
t hat :

"Figure 4 illustrates the bl ock

di agram of a data processi ng system 400,

whi ch may be inplenented as part of the

menory bank switch 206," which is shown

in Figure 2; correct?

A That the bl ock di agram of the processing
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system 400 is for capacity expandi ng nenory device
and that this data processing system 400 can be
i npl enented as part of the nenory bank sw tch 206.

Q That's what paragraph 45 of Ellsberry

t eaches?
A. In part, vyes.
Q Figure 4 of Ellsberry shows two

bi di rectional signal drivers |abel ed 402 and 404;
correct?

A That's correct. They're called
bi directional signal drivers in paragraph 45.

Q And Figure 4 of Ellsberry,
bi di rectional signal driver 402 is coupled to
data bus 234; and bidirectional signal driver 404
Is coupled to data bus 236; correct?

A That -- the signal driver 402 drives
signals over the data bus 234; and then,
simlarly, the signal driver 404 is conmmunicating
over -- or signal 404 is transmtting and
recei ving over bus 236.

Q So Figure 4 shows 402 coupled to 234
and 404 coupled to 236; correct?

A That those -- those drivers are sending
data over those busses. | don't see that this

par agraph we' ve been di scussing uses the word
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“coupl ed. "
Q "' mjust using "coupled" in the
ordinary sense of the word. |s there anything
that gives you pause about whether there's a
coupl i ng between 402 and 234 or between 404 and
2367
ATTORNEY ZHONG. Qbjection; form
THE WTNESS: | haven't -- | don't think
|"ve traditionally used that |anguage in
describing this part of Ellsberry. But | would
say those bidirectional signal drivers, 402 and
404, they're transmtting and receiving the data
over those two separate busses.
BY ATTORNEY CHANDLER:
Q And "coupled" is the word that
El |l sberry uses repeatedly; right? | nean, you
can search for "coupled,"” and it shows up about
50 tinmes in the --
ATTORNEY ZHONG  Objection; form |Is
there a question pendi ng?
ATTORNEY CHANDLER: Well, if you let ne
finish, there would be, yes.
ATTORNEY ZHONG  Ckay.
BY ATTORNEY CHANDLER:
Q "Coupled" is the word that is used
Z ESQUIRE oL o T
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repeatedly by Ellsberry. |If you search for the
word "coupled" in Exhibit 1026, it comes up over
50 tinmes; correct?

ATTORNEY ZHONG  Objection; form
argunent ati ve.

THE WTNESS: The word or the phrase
“coupled” is used in a nunber of different
contexts in Ellsberry; that's correct.
BY ATTORNEY CHANDLER:

Q Wuld it be fair to say that in
Figure 4 of Ellsberry, bidirectional signal
driver 402 is coupled to the data bus 234, and
bi di rectional signal driver 404 is coupled to the
data bus 236; correct?

ATTORNEY ZHONG. (Objection; form

THE W TNESS: The paragraph we were just
di scussi ng describing those bidirectional drivers
and busses, | don't see that it uses that word
"“coupl ed"; whereas, Ellsberry explicitly uses that
| anguage el sewhere.
BY ATTORNEY CHANDLER:

Q In Figure 2 of Ellsberry, nenory bank O
and nmenory bank 2 are coupled to data bus 234 but
are not coupled to data bus 236; correct?

ATTORNEY ZHONG. (Objection; form
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THE WTNESS: | was | ooking at the
| eft - hand si de.

So bank 0 and bank 2 in Figure 2 are
conmuni cati ng over the bus 234 shown here that
connects to switch ASIC 206.

(Interruption by the court reporter
to clarify the record.)
BY ATTORNEY CHANDLER:

Q Figure 2 of Ellsberry shows that nenory
bank 0 and nenory bank 2 are not coupled or
conmuni cating with data bus 236; correct?

ATTORNEY ZHONG  Objection; form

THE WTNESS: It |ooks Iike for bus 236
in Figure 2, that the bl ock | abeled the bank 0 and
bank 2 are not communi cating over that data bus.
BY ATTORNEY CHANDLER:

Q Figure 2 of Ellsberry shows that nenory
bank 1 and nenory bank 3 are coupled to data bus
236 but are not coupled to data bus 234; correct?

ATTORNEY ZHONG  Objection; form

THE WTNESS: | would say that the
data bus 236 is used to communicate with the
bank 1 and bank 3.

BY ATTORNEY CHANDLER:
Q And not with bank 0 and bank 2;
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correct?

A That |1 ooks right. Bank 0 and bank 2 do
not use the data bus 236.

Q Figure 2 of Ellsberry shows that nenory
bank 0 and nenory bank 2 do not communi cate using
data bus 236; correct?

ATTORNEY ZHONG. Qbjection; form
ATTORNEY CHANDLER: Is that correct?
THE WTNESS: Sorry. Your question one
nore tine?
BY ATTORNEY CHANDLER:

Q Figure 2 of Ellsberry shows that nenory

bank 0 and nenory bank 2 do not communi cate using

data bus 236; correct?

A. It 1 ooks |ike those banks -- | don't see

that that figure is illustrating bl ock 214,
bank 0, and bl ock 218, bank 2, are communi cati ng
over the bus 236.
Q Bi di rectional signal driver 402 only

sees the | oad of nenory bank 0 and nenory bank 2
t hat communi cate using data bus 234; correct?

ATTORNEY ZHONG  Objection; form

THE WTNESS: | don't recall discussing
what -- to your question, what |oad a driver -- a

bi di rectional driver 402 m ght see within
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El | sberry.

decl ar ati on.
BY ATTORNEY CHANDLER:

Q Do you understand Ell sberry? Can you
answer ny question?

A | do understand El | sberry, although |I'm
not -- | don't talk about it extensively in ny

declaration. That sounds |ike sonmething |'ve not

| ooked at

Q

and Figure 2 of Ellsberry, you see there's data
bus 234, which, as shown in Figure 4, connects to
bi di recti onal 402; and as shown in Figure 2,

connects to nenory banks zero and 2; correct?

bidirectional driver 402 and a data bus 234:; and

then there is a bank -- in this case, a bank 0 and

a bank 2.

BY ATTORNEY CHANDLER:

Q

and bank 2 conmmuni cate over bus 234.

111

| don't recall discussing that in this

in the context of this proceeding.

It's very sinple, though. 1In Figure 4

ATTORNEY ZHONG. (Objection; form
THE WTNESS: That there is a

Connected to data bus 234; correct?
ATTORNEY ZHONG  Objection; form
THE WTNESS: Banks 0 -- sorry. Bank O

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com

Samsung Electronics Co., Ltd.
Ex. 1052, p. 219



© 00 N o o A W DN PP

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

MICHAEL BROGIOLI
SAMSUNG V. NETLIST, INC.

September 27, 2023

220

BY ATTORNEY CHANDLER:

Q And so on bus 234, it's only bank 0 and
bank 2 that present a | oad and not bank 1 or bank
3; correct?

ATTORNEY ZHONG. (Objection; form

THE WTNESS: | would say only bank O
and bank 2 communi cate over that data bus 234,
wher eas, bank 1 and bank 3 conmmuni cate over the
dat a bus 236.
BY ATTORNEY CHANDLER:

Q Only bank 0 and bank 2 present an
el ectrical |oad on data bus 234 to the switch
ASIC. Banks 1 and 3 do not present electrical
| oad over bus 234 to the switch ASIC, correct?

ATTORNEY ZHONG. (Objection; form

THE WTNESS: | don't recall Ellsberry
tal ki ng about that one way or the other or ne
offering or addressing -- offering an opinion on
that in this declaration.
BY ATTORNEY CHANDLER:

Q Are you able to answer ny question now
about what Ell sberry teaches?

ATTORNEY ZHONG. (Objection; form
THE WTNESS: To the extent Ellsberry

addresses that, | haven't | ooked at that issue or
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addressed that in nmy declaration for today.
BY ATTORNEY CHANDLER:
Q Let ne just ask one nore tine just to

gi ve you a chance.

Menory bank O and nenory bank 2 present
a capacitive |load on data bus 234; whereas, nenory
bank 1 and nenory bank 3 do not present a
capacitive |load on data bus 234; correct?

ATTORNEY ZHONG  Objection; form

THE WTNESS: | don't recall Ellsberry
di scussi ng that question that you're asking about
the bidirectional driver inside the swtch ASIC
and -- and that type of | oading question.
El Il sberry is focused on expandi ng the storage
capacity in terns of bits of storage, information
storage of the -- of the device.
BY ATTORNEY CHANDLER:

Q So you can't tell, |ooking at

El Il sberry, whether there's a capacitive |oad
presented on data bus 234 by nmenory banks 1 or 3?
| s that your testinony?

ATTORNEY ZHONG  Qbjection; form
m sstated prior testinony.

THE WTNESS: | would say that's not an

i ssue |'ve addressed. Also, Figure 2 that we're
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| ooking at right nowis a very, very high-1level
bl ock diagramwi th arrows and squar es.
BY ATTORNEY CHANDLER:
Q Maki ng pretty clear what's connected to

what; right?

ATTORNEY ZHONG.  Qbjection; form
Argunent ati ve.

THE WTNESS: | would say it points out
di fferent shared data busses -- well, what it
refers to as shared data busses in arrows of one
di rection or another within the figure.
BY ATTORNEY CHANDLER:

Q In Figure 2, nenory bank 1 and nenory

bank 3 present a capacitive |oad on data bus 236;
but nmenory bank 0 and nenory bank 2 do not
present a capacitive |oad on databank 236;
correct?

ATTORNEY ZHONG  Objection; form

THE WTNESS: | would say bank 3 and
bank 1 in Figure 2 are conmuni cating over bus 236.
Simlarly, bank 2 and bank O are communi cati ng
over bus 234. | don't recall Ellsberry getting
into -- and feel free to point nme in the reference
if it is -- but |I don't recall addressing this in

this IPR or Ellsberry going into that |evel of
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detail, certainly not visually denoted in this
figure.

BY ATTORNEY CHANDLER:

Q | just want to give you the opportunity
to answer the question. So | haven't heard you
answer the question. | just want to, you know,
make sure |'ve give you the opportunity so you
can present it. This is your chance to present
your testinony. And so here's the question:

In Figure 2 of Ellsberry, nenory banks 1
and 3 present a capacitive |oad on data bus 236,
but nenory banks 0 and 2 do not present a
capacitive | oad on data bus 236; correct? O
you' re unable to answer that question?

A | would say that's -- that's not
sonething | recall Ellsberry discussing. Perhaps
it is, but it's not sonething that |'ve
di scussed -- that | offer an opinion on one way or
the other in ny declaration.

Q Menory bank O has a capacitive | oad,
correct?

ATTORNEY ZHONG  Objection; form
THE WTNESS: | --
(Wtness reviews docunent.)

THE WTNESS: So in the context of | oad,
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when | ook at a quick search through Ellsberry,
it's tal king about the | oad presented to the host
as one aspect of Ellsberry.

BY ATTORNEY CHANDLER:

Q You know t hat nenory devices have a
capacitive | oad, though; correct? On the data
lines?

A. In a general sense, they can.

Q Not only can, but do; right?

ATTORNEY ZHONG  Qbjection; form
argunent ati ve.

THE WTNESS: | would say, generally,
when you' re connecting things to a shared |Iine and
putting additional attached devices that can
conmuni cate over it, in certain contexts, you nmay
be concerned about | oad there.

BY ATTORNEY CHANDLER:

Q And El | sberry di scloses that the nenory
banks can be conpatible with the JEDEC standard,
right, in his invention, for exanple, at the end
of paragraph 507?

A That the nenory nodule is presenting a
single electrical load to the systemand is

conpati ble with existing standards such as JEDEC.

Q VWi ch are incorporated by reference?
@ ESQUIRE 800.211.DEPO (3376)
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A. That's what it says in paragraph 50,
yes.

Q And at the end of paragraph 47, it
teaches the -- the bank swtch may support DDR1
and DDR2 nenory devi ces; correct?

A Did you say paragraph 47?

Q End of paragraph 46.

A | see that it nentions DDR1L and DDR2
speci fications.

Q And the end of paragraph 27 of
El | sberry teaches that individual nenory devices
have a | oad; right?

A. It's saying that the capacitive |oad on

the bus 110 is increased because the nenory nodul e

itself presents a single load on -- to the bus,
not the | oad of the individual nenory devices. It
sounds |ike coupled to -- coupled to the nenory
nmodul e.

Q So do you agree that nmenory bank O in

Figure 2 of Ellsberry has a capacitive | oad?
ATTORNEY ZHONG. (Objection; form
THE WTNESS: It sounds like this
sentence is referring to nenory devices on a
nodul e and that those nenory devices may have a

resistive and/ or capacitive |load and that in
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El |l sberry, that |oad of the nenory device -- at
| east what it's saying here, the |oad of the
nmenory device is not what's being presented to
the -- to the host.

BY ATTORNEY CHANDLER:

Q In Figure 2 of Ellsberry, nenory banks
0 and 2 present a capacitive |oad on data bus
234; correct?

A. | would say that there is a shared data
bus 234 and a bank 0 and a bank 2 that are
comruni cating over it. | don't see that Figure 2
gets -- the description we're | ooking at gets into
nore than that, although in paragraph 27, the
reference i s nentioning that individual nenory
devi ces coupled to a nodul e nay have a | oad, a
capacitive | oad.

Q A person of ordinary skill in the art
reading Figure 2 of Ellsberry would understand
that nmenory banks O and 2 present a capacitive
| oad on data bus 234; correct?

A. | don't see that it's -- | don't see
that Ellsberry is explicitly saying that here.

But it's saying that there are -- the bank 0 and
bank 2 nenory devices -- and there's a resistive

or capacitive |oad associated with them and it's
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tal ki ng about the switch comruni cati ng over the
shared data busses. |If you're saying that there's
a nonzero |load -- capacitive |oad associated with
bank O and it's connected to a bus, it may present
a capacitive load on that bus, or may not. It
woul d depend on specific configuration.

BY ATTORNEY CHANDLER:

Q In the enbodi nent of Figure 2 of
El | sberry where the nenory banks are DDR nenory
devi ces, they would present a capacitive |oad
from?214 and 218 to data bus 234; correct?

A If | have those nenory devices and they
have sone nonzero capacitive | oad associated with
them and rather than connecting themdirectly to
a host or a host bus, | stick them on another bus
234, they nmmy present a capacitive |oad on that
bus.

Q But not on data bus 236 in Figure 2 of
El | sberry; correct?

ATTORNEY ZHONG  Objection; form

THE WTNESS: Again, Figure 2 is a very
hi gh-level diagram But | would say if | have a
separate shared data bus in sone exanple that is
in Nno way -- goes in the other physical direction

over the PCB and never even interacts with bank O
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or bank 2, depending on context, | don't know that
soneone woul d say that those banks 0 and 2 are
presenting the capacitive | oad on a separate bus.
BY ATTORNEY CHANDLER:

Q It's a pretty sinple question |I'm
trying to ask, Dr. Brogioli, but you seemto be
having a difficult tinme answering it. And |I'ma
little sort of confused why.

Way do you view it as a difficult
guestion to give a straight answer to?

ATTORNEY ZHONG. (bjection; form
argunent ati ve.

THE WTNESS: Well, | would say --

ATTORNEY ZHONG It's an inconplete
hypot het i cal .

THE WTNESS: These aren't subjects that
|'ve addressed in ny declaration, and you're
aski ng questions about a very high-1evel block
diagramin Ellsberry.

BY ATTORNEY CHANDLER:

Q "' m al so asking questions that are easy
and well known to a person of ordinary skill in
the art, such as a nenory device presents a
capacitive | oad.

ATTORNEY ZHONG. (Objection; form
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| nconpl ete hypot hetical, form

THE WTNESS: | -- okay. There's
| anguage in Ellsberry tal king about not -- quote,
not the |l oad of the individual nenory devices
coupl ed [i naudi bl e].

(Interruption by the court reporter
to clarify the record.)

THE WTNESS: Quote, not the |oad of the
I ndi vi dual nenory devi ces coupl ed thereto.
BY ATTORNEY CHANDLER:

Q A person of ordinary skill in the art
knows that the nenory devices present a
capacitive |load, fair?

ATTORNEY ZHONG  Objection; form

THE WTNESS: If you're asking in the
context of Ellsberry, it sounds |like that is what
the | anguage at the end of paragraph 27 is getting
at .
BY ATTORNEY CHANDLER:

Q And a person of ordinary skill in the
art, looking at Figure 2 of Ellsberry can see
that the nenory devices at banks 0 and 2 present
their capacitive load to data bus 234 but not to
data bus 236; correct?

ATTORNEY ZHONG. (bjection; form
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I nconpl ete hypot heti cal .

THE WTNESS: | don't see that Figure 2
di scusses that one way or the other. [It's just a
hi gh-1 evel block diagram in this case show ng, at
| east in part, the shared data bus.
BY ATTORNEY CHANDLER:

Q Figure 11 of Ellsberry also shows
menory devices which are on the upper right side
of that figure next to the brackets 1108 and
1110; correct?

A Looks like it is showwng a figure with
mul tiple nenory devi ces.

Q And did the nenory devices in Figure 11
have a capacitive | oad?

A " m | ooking in paragraph figure -- |I'm
sorry -- paragraph 54, tal king about nenory banks
1108 and 1110. It's just saying that each nenory
bank having four nenory devices, 1112.

Q Wul d a person of ordinary skill in the
art, looking at Figure 11 of Ellsberry,
understand that the nenory devices, 1112, have a
capacitive load? O do you not know?

ATTORNEY ZHONG. (bjection; form
I nconpl ete hypot heti cal .

THE W TNESS: | don't see that this
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description of the Figure 11 configuration is
tal ki ng about | oad here one way or the other.
BY ATTORNEY CHANDLER:

Q That's a little different from ny
guestion. | was asking what a person of ordinary
skill in the art woul d understand, not what the
two sentences that you're pointing to say.

ATTORNEY ZHONG  Qbjection; form
argunent ati ve.
BY ATTORNEY CHANDLER:

Q Can you try to answer ny question

A | wll give it the same answer: | don't
see that Ellsberry, beyond our earlier discussion,
I s saying anything here regarding the
configuration in Figure 11 and -- and the nenory
devi ces havi ng | oad.

Q In Figure 11, the nenory devices that
are by the bracket 1108, those connect to the
data bus DQA; correct?

A. That | ooks correct, yes.

Q The nmenory devices connected to the
data bus DQA present a capacitive |oad on the
data bus DQA; correct? That's what a person of
ordinary skill in the art woul d understand

| ooking at Figure 11 of Ellsberry?
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A

that in regard to Figure 11. |f there's
a -- again, this is a high-level set of kind of
rectangles illustrating the various controlling

data signal s.

Q

menory devices, right, what it says right there

in Figure 117

A | note that Ellsberry nentions DDR
menory devices. | don't see, at |east where I'm
| ooking, it's saying DDR nenory devices for

Figure 11. Perhaps that's elsewhere in Ellsberry.

Q

The bottomright corner of every single box.

A

| ooking at the nenory devi ces.

each of the -- the blocks 1112.

to clarify the record.)

BY ATTORNEY CHANDLER:

Q
devi ces;

A

types of DDR; that's correct.

| don't see that Ellsberry is saying

To be fair, this is illustrating DDR

In 1112, each box says "DDR'; right?

In Figure 11?7 Oh, oh, oh. You're

| see that it says the acronym DDR in

(Interruption by the court reporter

DDR is a JEDEC standard for nenory

correct?

There is a JEDEC standard for different
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Q And the JEDEC standard specifies that
there will be a capacitive |oad presented by the
nmenory device; correct?

ATTORNEY ZHONG  Objection; form
THE WTNESS: O fhand, | don't recall
speci fic language in the JEDEC standard from
nmenory around that one way or the other.
BY ATTORNEY CHANDLER:

Q But in formng your opinions in this
case, you did not take into account whether or
not nenory devices presented a capacitive | oad;
correct?

ATTORNEY ZHONG. (Objection; form

THE WTNESS: That's not correct. 1In
the context of Ellsberry, |I'msinply addressing
certain points that Dr. Wl fe raised; and | don't
recall this subject com ng up as sonething that |
was addr essi ng.
BY ATTORNEY CHANDLER:

Q You address DDR nenory devi ces, not
just in the context of Ellsberry, but in the
context of the '060 patent, the '160 patent,

Raj an, Ri ho, other references as well; correct?
ATTORNEY ZHONG  Qbjection; form

argunent ati ve.
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THE WTNESS: Sone of those references
mention DDR in various contexts; that's correct.
BY ATTORNEY CHANDLER:

Q And it sounds |ike you have not taken
I nto account whether or not nenory devices

present a capacitive |load on the data bus;

correct?
ATTORNEY ZHONG  Objection; form
THE WTNESS: What |'m - -
ATTORNEY ZHONG M sstates the
testi nony.

THE WTNESS: What |'m saying is,
don't recall addressing an individual device in
menory load in the context of Ellsberry or any
points fromDr. Wl fe discussing this either that
| address in ny declaration. Ellsberry makes a
passing reference in one or two places to JEDEC
BY ATTORNEY CHANDLER:

Q But a person of ordinary skill in the
art woul d understand that nmenory devices present
a capacitive |load. Regardless of whether you
characterize Ellsberry's discussion as passing or
not, a person of ordinary skill in the art knows
that nenory devices present a capacitive | oad,

especially DDR nenory devices that conply with
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t he JEDEC standards; right?

A If I -- if |I hand a person of skill in
the art a reference that says, "Here's a nmenory
device and it's JEDEC-conpliant, and it presents a
| oad,” then | think that they woul d understand
what the reference told them

ATTORNEY ZHONG  Counsel, how nuch
| onger do you have? |It's 7:13 for Dr. Brogioli.
Seens you guys don't want to start until
11 o' clock his tine.

ATTORNEY CHANDLER: Yeah, if we can --
if we can go for just a little bit nore, and then
we can resune in the norning.

ATTORNEY ZHONG  How nuch | onger do you
have?

ATTORNEY CHANDLER: In fairness, it
depends on how forthcom ng the witness is. Wy
don't we go off the record and see how | ong we' ve
been on -- on the record today. And then I'IIl try
to certainly finish within seven hours for the
day.

ATTORNEY ZHONG  Ckay.

THE VI DEOGRAPHER: Yeah, we can go off,
or I can just tell you. W've been going for 6

hours and 35 m nutes, Counsel.
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ATTORNEY CHANDLER: Okay. Well, so why
don't we take a short break. 1'll go no nore than
25 mnutes, and then we'll pick up again tonorrow
at 9:00 Pacific.

THE VI DEOGRAPHER: Of the record. The
time is 5:14.

(Recess taken from5:14 p.m to

5:22 p.m)

THE VI DEOGRAPHER: Back on the record.
The tinme is 5:22.

BY ATTORNEY CHANDLER:

Q Dr. Brogioli, do you have any
corrections or clarifications you' d |ike to nmake
to your testinony earlier today?

A. No, | don't believe so.

(Exhi bit Nunber 2043 was previously

mar ked for identification.)

BY ATTORNEY CHANDLER:

Q Coul d you pl ease | ook at Exhibit 2043,
which | have put in the chat for you. Let ne
know when you have it open.

A Ckay.

Q Exhibit 2043 is a data sheet for NAND

flash nenory; correct?

A. This | ooks correct, yes.
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Q Pl ease go to page 7 of Exhibit 2043.
Let nme know when you're there.

A Ckay.

Q The second paragraph of page 7 of
Exhi bit 2043 teaches that there are five conmand
pi ns | abel ed CLE, ALE, CE#, RE#, and WE# for NAND
flash nenory devices; correct?

A. Yes, that those are signals used for the
command -- or the command bus protocol.

Q And then if you turn to page 9 of the

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

NAND fl ash nmenory data sheet marked as
Exhi bit 2043, it teaches that the pin | abel ed CE#
is for the chip enable signal; correct?
A That's correct.
Q And then if you go to page 16 of
Exhi bit 2043, under the heading "Control

Signals," the data sheet for NAND flash nenory
teaches that CE# is used to enable the NAND fl ash
nmenory devi ce, neaning that when CE# is | ow and
the device is not in the busy state, the flash
menory device wll accept command data and

address infornation; correct?

THE WTNESS: | see that sentence on
page 16, yes.
/1]
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BY ATTORNEY CHANDLER:

Q And when the CE# signal is high, in
that case the NAND fl ash nenory device is not
performng a read or wite operation; instead, it
enters a standby node; correct?

A When the device is not perform ng an
operation, then CEis driven high and the device
goes into a standby node.

Q And then turn to page 20 of
Exhi bit 2043. Let nme know when you're there.

A Ckay.

Q Page 20 of the NAND fl ash nenory data
sheet marked as Exhibit 2043 teaches, in the |ast
row of Table 6, that when the CE# signal is high,
the NAND fl ash nenory device is in standby node;
correct?

A That the node is call ed standby, the
various -- sonme various voltages are listed. And
it denotes that CE is high in that state, or that
node.

Q In contrast, as shown at the top of
Tabl e 6 of page 20 of Exhibit 2043, when CE# is
| ow, the NAND flash nenory device can perform

read or wite commands; correct?

A That one of the things the device can do
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when CEis lowis a read node conmand input, a
write node conmmand i nput, as well as sone ot her
functionality -- data input, et cetera.
(Exhi bit Nunber 2044 was previously
mar ked for identification.)
BY ATTORNEY CHANDLER:

Q | put in the chat Exhibit 2044. Let ne
know when you have that up on your screen.

A Ckay.

Q Exhibit 2044 is the data sheet for a
SRAM nenory chip; correct?

A That seens to be the type of docunent
this is for a certain type of SRAM -- SRAM -- SRAM
chip, it looks Iike.

Q Go to page 5 of Exhibit 2044. Let ne
know when you're there.

A kay.

Q As shown on page 5 of Exhibit 2044, one
of signals used by an SRAM nenory device is
| abel ed E overbar, and it is a chip enable
signal; correct?

A That is what the signal is called on
this -- on this page, yes.

Q And then on page 15 of Exhibit 2044, it
teaches that in this data sheet the synbol VIL,
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nmeans i nput | ow voltage; and the synbol VIH neans
i nput high voltage; correct?

A That | ooks correct.

Q And then if you go back to page 7 of
Exhi bit 2044, Table 2 on page 7 of this SRAM data
sheet marked as Exhibit 2044, shows in the top
row t hat when the chip enable signal is high, the
SRAM nenory device is in a desel ect node;
correct?

A That for -- one nonent, please. Wen
the chip enable input synbol E bar is in the VIH
or V high state, it is denoting the load in the
| eft rost colum as deselect, and it | ooks |ike
there's other ways that a node desel ect can be --
there's other ways -- it | ooks a node deselect is
represent ed.

Q And did you say chip enable input
synbol "E overbar,"” not "ER' but "E overbar"; is
that correct?

A. That's what | neant to say, yes, with
t he bar on the top.

Q And Table 2 on page 7 of Exhibit 2044
shows that when the chip enable synbol is |ow,
the SRAM nenory device can performa read or

wite; correct?
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A. That for at |least Rows 2, 3 and 4 when
the value of E bar is VIL, the chip is no | onger
in a standby node and now it's in an active
nmode -- or active power state, denoted by the
rightnost colum, and that it is in a node to
either performa read or a wite.

Q Ckay. Let ne give you another exhibit
in the chat.

(Exhi bit Nunber 2053 was previously
mar ked for identification.)
BY ATTORNEY CHANDLER:

Q |'ve given you Exhibit 2053. Let ne
know when you have that open.

A. Ckay.

Q Exhi bit 2053 indicates on the cover
page in the bottomleft that these are slides
fromthe electrical conputer engineering
departnment of the University of New Mexico dated
on the bottomright Decenber 3rd, 2018, that
you, | think, downloaded fromthe internet;
correct?

A That's nmy recol |l ection.

Q And as shown on the upper right of
Exhi bit 2053, these slides are froma course

ECE 443; correct?
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A That | ooks right, yes.

Q And a 400-1evel class |ike ECE 443
woul d typically be taught in the fourth year of
college; is that fair?

ATTORNEY ZHONG. (Objection; form

THE WTNESS: It's generally a nore
advanced cl ass, so perhaps a senior-level -- if
you're a fourth-year, senior, that ball park kind
of thing. Ohers mght take it, but that's
reasonabl e.

BY ATTORNEY CHANDLER:

Q So senior in college, to be clear;
correct?
A. That's what | was referring to, yes.

Q Exhi bit 2053 at the top of page 1
t eaches that SRAM can be asynchronous; correct?
A That's correct.
Q And then in the third paragraph of
page 1 of Exhibit 2053, the slides teach that
menory controllers are usually synchronous;
correct?
ATTORNEY ZHONG  Objection; form
THE WTNESS: It |ooks Iike what, at
| east in part, the slides talk about the design of

a nmenory controller for SRAM and trying to put an
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extraction | ayer between the systemand the
asynchr onous SRAM
BY ATTORNEY CHANDLER:
Q And the systemis typically

synchronous; whereas, in this exanple, the SRAM
I s asynchronous; correct?

ATTORNEY ZHONG. Qbjection; form

THE WTNESS: It |ooks like, at |east on
Slide 1, that seens to be what it's referencing.
BY ATTORNEY CHANDLER:

Q As shown at the bottom of page 1 of

Exhi bit 2053, the purpose of these slides is to
teach students how to design a nenory controller
that can control asynchronous SRAM whi | e naki ng
the SRAM | ook synchronous to the rest of the
system as explained in the mddle of the slide;
correct?

ATTORNEY ZHONG  Objection; form

THE W TNESS: Just skinmm ng through the
slides. So in part, I"'mon Slide 8 And it talks
about at the first sentence, "The nmenory
controll er provides a 'synchronous' wap around
t he SRAM "

So it looks |ike at |east one of the

things the nenory controller is trying to do is
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provi de a synchronous view of the underlying
asynchr onous SRAM
BY ATTORNEY CHANDLER:

Q And in 2008, undergraduates were
expected to be able to design nmenory controllers
that could control an SRAM correct?

ATTORNEY ZHONG. Qbjection; form

THE WTNESS: It |ooks |like the exercise
described in these slides is for students of this
cl ass to design aspects of what the slides refer
to as a nenory controller that presents sone kind
of synchronous view of SRAMto the outside world.
BY ATTORNEY CHANDLER:

Q And as shown on page 5 of Exhibit 2053,
that would involve getting the timng correct for

read and wite operations; correct?

A It |ooks like Slide 5 is show ng the
viewer what the timng paraneters are here to be
f ol | oned.

Q It would be fair to say that the slides

mar ked as Exhi bit 2053 woul d have been wthin the
| evel of ordinary skill in the art in this |IPR
correct?

ATTORNEY ZHONG  Objection; form

THE WTNESS: | would say aspects of it
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at least. To the extent the material was provi ded
to and to be understood by, for exanple, this
col |l ege senior taking this course, | would think
it would generally be the case that they were
supposed to understand -- or the intention would
be for themto understand the material on these
sli des.
BY ATTORNEY CHANDLER:

Q And Exhibit 2053, to be clear, this is
a presentation that you found, you downl oaded,
and you introduced in this IPR, correct?

A That's correct; and | note that nuch of
the presentation is a |lot of spoon feeding and
gi vi ng hardware description | anguage for all kinds
of inplenentations that obey what | ooks |ike sone
of the variable timng constraints that are al so
handed -- given to the student as well for this
smal | exanpl e.

Q You relied on Exhibit 2053 in form ng
your opinions; correct?

A. This is an exhibit that | recall citing
in nmy declaration; that's right.

Q Ckay. Wiy don't -- |'mprepared to go
off the record and to cone back tonorrow. But

just before | do, |ast question: Do you have any
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corrections or clarifications you would like to
make? And as a rem nder, unfortunately, during
the break, you're not permtted to speak with
your counsel about the substance of your
t esti nony.

A Understood. | don't have any
corrections right now.

ATTORNEY CHANDLER: Why don't we resune
tonorrow 9: 00 a.m Pacific.

ATTORNEY ZHONG | have sonet hi ng
tonmorrow, so ny colleague is going to be defending
Dr. Brogioli tonorrow.

ATTORNEY CHANDLER: That's fi ne.

ATTORNEY ZHONG  Ckay.

THE VI DEOGRAPHER: Of the record. The
time is 5:42 p. m

THE COURT REPORTER Do you want rough
drafts tonight?

ATTORNEY ZHONG  Yes, pl ease.

ATTORNEY CHANDLER: Yes. And, actually,
before we all disappear, Court Reporter, do you
have any questions for us? WMake the rough draft a
little | ess rough.

(Wher eupon, at 5:42 p.m, the proceedi ngs

adj our ned.)
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CERTI FI CATE OF SHORTHAND REPORTER

I, Gail Inghram Registered D plomate
Reporter, Certified Realtine Reporter, California
Certified Shorthand Reporter No, 8635, and Notary
Public, the officer before whomthe foregoi ng
proceedi ngs were taken, do hereby certify that
the foregoing transcript is a true and correct
record of the proceedings; that said proceedi ngs
were taken by nme stenographically and thereafter
reduced to typewiting under ny supervision; and
that | am neither counsel for, related to, nor
enpl oyed by any of the parties to this case and
have no interest, financial or otherwse, inits

out cone.

Galt @M/‘m

GAI L I NGHRAM BA, RDR, CRR, CA-CSR 8635
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M CHAEL BROG COLI, PH.D.

RE:  SAMBUNG ELECTRONICS CO., LTD. v. NETLIST, INC
September 27, 2023, M CHAEL BROG COLI, PH.D.

The above-referenced transcript has been conpleted by
Esquire Deposition Solutions and review of the transcript is
bei ng handl ed as foll ows:

__ Per CA State Code (CCP 2025.520 (a)-(e)) - Contact
Esquire Deposition Solutions to schedule a time to review
the original transcript at a Esquire Deposition Sol utions
of fice.

___ Per CA State Code (CCP 2025.520 (a)-(e)) - Locked . PDF
Transcript - The witness should review the transcript and
make any necessary corrections on the errata pages included
bel ow, notating the page and |ine nunber of the corrections.
The wi tness should then sign and date the errata and penalty
of perjury pages and return the conpl eted pages to all
appearing counsel within the period of time determned at
t he deposition or provided by the Code of Cvil Procedure.

___Waiving the CA Code of Civil Procedure per Stipulation
of Counsel - Oiginal transcript to be released for
signature as determned at the deposition

___Signature Waived - Reading and Signature was wai ved at
the tine of the deposition.

___Federal Read and Sign Requested (FRCP 30(e)(1)(B) -
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Locked . PDF Transcript - The w tness should review the
transcript and nake any necessary corrections on the errata
pages included below, notating the page and |ine nunber of
the corrections. The wtness should then sign and date the
errata and penalty of perjury pages and return the conpleted
pages to all appearing counsel within the period of tine
determ ned at the deposition or provided by the Federal

Rul es.

XXX Federal Read and Sign Not Requested - Readi ng and
Signature was not requested before the conpletion of the

deposi tion.
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for the follow ng reasons:

wi sh to nake the foll owi ng changes,

ERRATA

Page Line

CHANGE:
REASON:

CHANGE:
REASON:

CHANGE:
REASON:

CHANGE:
REASON:

CHANGE:
REASON:

CHANGE:
REASON:

CHANGE:
REASON:

CHANGE:
REASON:

CHANGE:
REASON:

CHANGE:
REASON:
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|, MCHAEL BROG OLI, PH.D., do hereby
certify:

That | have read the foregoing
deposi tion;

That | have nmade such changes in form
and/ or substance to the within deposition as
m ght be necessary to render the sane true and
correct;

That havi ng made such changes thereon,
| hereby subscribe nmy name to the deposition.

| declare, under penalty of perjury,
that the foregoing is true and correct.

Executed this day of

, 2023, at ,

(Gty) (St at e)

M CHAEL BROAG OLI, PH. D.
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SAMSUNG ELECTRONI CS CO., LTD.,
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V.
NETLI ST, | NC. ,

Pat ent Omer.
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U. S. Patent No. 8,787,060
U S Patent No. 9, 318, 160
Z0OOM DEPCSI TION OF DR M CHAEL C. BRO4G QLI

(Reported Renotely via video & Wb vi deoconf erence)

Austi n, Texas, (Deponent's | ocation)
Thur sday, Septenber 28, 2023

Vol une 2

STENOGRAPHI CALLY REPORTED BY:
REBECCA L. ROVANO, RPR, CSR, CCR
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Nevada CCR No. 827
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Washi ngton CCR No. 3491
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UNI TED STATES PATENT AND TRADEMARK OFFI CE

BEFORE THE PATENT TRI AL AND APPEAL BOARD

SAMSUNG ELECTRONI CS CO., LTD.,

Peti ti oner,
V.
NETLI ST, | NC.,

Pat ent Omer.

| PR2022- 001427 and | PR2022-01428
US Patent No. 8, 787, 060
US Patent No. 9, 318, 160

ZOOM DEPCSI TI ON OF DR. M CHAEL C.
BROGE COLI, taken on behalf of the Petitioner, wth
t he deponent | ocated in Austin, Texas, commenci ng
at 11: 01 a.m, Thursday, Septenber 28, 2023,
renotely reported via video & Wb vi deoconf erence
before REBECCA L. ROMANO, a Regi stered Professional
Reporter, Certified Shorthand Reporter, Certified

Court Reporter.

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com

Samsung Electronics Co., Ltd.
Ex. 1052, p. 253



© 00 N o o A W DN PP

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

DR. MICHAEL C. BROGIOLI Vol. 2

SAMSUNG ELECTRONICS vs NETLIST

September 28, 2023

254

(Al |

For t

and

Iy

APPEARANCES OF COUNSEL

parties appearing via Wb vi deoconf erence)

he Petitioner - Sanmsung El ectronics Co., Ltd.:

BAKER BOTTS L. L. P.

BY: THEODORE W CHANDLER
Attorney at Law

1801 Century Park East
Suite 2400

Los Angeles, California
(213) 202-5702

t ed. chandl er @aker botts. com

BY: FERENC PAZMAND

Attorney at Law

101 California Street

Suite 3200

San Francisco, California 94111
(415) 291- 6255

f erenc. pazmandi @aker botts. com
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(Al |

For t

and

ALSO

Iy

APPEARANCES OF COUNSEL(cont' d)

parties appearing via Wb vi deoconf erence)

he Patent Owner:

| RELL & MANELLA LLP

BY: JONATHAN M LI NDSAY
Attorney at Law

840 Newport Center Drive

Suite 400

Newport Beach, California 92660
(949) 760-0991

jlindsay@rell.com

BY: HONG (ANNI TA) ZHONG
Attorney at Law

1800 Avenue of the Stars
Suite 900

Los Angeles, California 90067
(310) 277-1010

hzhong@rel |l .com

PRESENT:
Todd Bul | ock, Vi deographer
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Austin, Texas; Thursday, Septenber 28, 2023
11: 01 a. m

---000- - -

THE VI DEOGRAPHER: W are now on the
record. The tinme is 11:01 a.m Central. The date
I's Septenber 28th, 20283.

Thi s begi ns vi deoconference deposition of
Dr. Mchael C. Brogioli, Volume 2, taken in the
matter of Sansung El ectronics Co., Ltd. versus
Netlist, Inc., being heard before the United States
Patent and Trademark O fice, before the Patent
Trial and Appeal Board, |PR 2022-01427 and
| PR 2022- 01428,

My nanme is Todd Bullock. | amthe renote
vi deographer. Qur court reporter is
Rebecca Romano. W represent Esquire Deposition
Sol uti ons.

WI |l everyone present please identify
t hensel ves and state who you represent, after which
the court reporter will swear in the doctor.

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, and with ne is ny

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com

11: 01: 17

11:01: 31

11:01:53

11: 02: 04

11: 02: 15

Samsung Electronics Co., Ltd.
Ex. 1052, p. 257



© 00 N o o A W DN PP

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

DR. MICHAEL C. BROGIOLI Vol. 2 September 28, 2023
SAMSUNG ELECTRONICS vs NETLIST

258

col | eague Ferenc Pazamandi .

MR, LINDSAY: And this is
Jonat han Lindsay with Irell & Manella, representing
Patent Omer, Netlist, Inc., here to defend
Dr. Brogioli today.

THE COURT REPORTER: Ckay. Doctor, if
you coul d raise your right hand for nme, please.

THE DEPONENT: (Conplies.)

THE COURT REPORTER  You do solemly
state, under penalty of perjury, that the testinony
you are about to give in this deposition shall be
the truth, the whole truth and nothing but the
truth?

THE DEPONENT: | do.

Iy
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DR. M CHAEL C. BRCGE QLI ,
havi ng been adm ni stered an oath, was exam ned and

testified as foll ows:

EXAM NATI ON
BY MR CHANDLER:

Q Good norning, Dr. Brogioli.

Do you have any corrections or
clarifications to the testinony you gave yesterday?

A Not that | have right now, no.

Q Coul d you please turn to the ' 160 patent
mar ked as Exhi bit 1001, which should be in the
chat .

A. Ckay.

Q And go to colum 5. Let ne know when
you' re there.

A Ckay.

Q Both the ' 160 patent and the '060 patent
differenti ate between DRAM packages, SDRAM
packages, and flash nenory packages as shown, for
exanple, around line 5 of colum 5 of the
'160 patent, correct?

A Let nme take a | ook.

So |l ooks like this section is describing

the Figure 2 of the '160, and it's saying that the
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package itself can include -- sorry, the package
can include any type of nenory package and, for
exanpl e, packages of DRAM package, SDRAM package,
flash nenory package, et cetera.

Q So do you agree that both the '160 and
the '060 patent differentiate between DRAM
packages, SDRAM packages, and flash nenory
packages?

A | woul d say both specifications |ist
t hose types of packages as what it sounds like this
section is saying, at least in reference to hybrid
menory cube or different types of packages.

Q This section is in reference to Figure 2,
which is the preferred enbodi nent of the clained
I nventions, correct?

A Yeah, Figure 2 is, | believe, the
preferred -- or one of the exanple enbodinents of a
menory package in the present -- or, as it says, in
the present disclosure.

Q So for both the '160 patent and the
' 060 patent, according to the specification, the
preferred enbodi nent of the invention can be
I npl enent ed usi ng a DRAM package, an SDRAM package,
a flash nenory package, or potentially other types

of packages; is that fair?
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A. That sounds as what this section is
descri bi ng, yes.
Q And this section differentiates between a

DRAM package, an SDRAM package, and a flash nenory
package, correct?

A In the sense that it's listing the --
those three exanples as different types of
packages.

Q Could you turn to colum 21 of the
'160 patent and go down to line 54, please. Let ne
know when you're there.

A Ckay.

Q Both the '160 patent and ' 060 patent
teach that the array dies in the preferred
enbodi nent of the invention may include DRAM

SDRAM flash nenory, or SRAM to nane a few,

correct?
A. This section is referring back to
Figure 88 and states that simlar -- or it says,

"As with the array dies 210 and 310," from

Figures 2 and 3. The array dies can include -- for
exanple, the array dies can include -- may include
DDR DRAM SDRAM fl ash nenory, or SRAM to nane a
few.

Q And, to be clear, array dies 210 and 310

2 ESQUIRE

800.211.DEPO (3376)
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are the array dies in the preferred enbodi nent of
the clained inventions of the '060 and ' 160

patents, correct?

A That sounds right, that those array dies,

210 and 310, are fromthe enbodi mrent shown in
figures 2 and 3.

Q Pl ease | ook at claim 10 of the
'160 patent and |l et nme know when you are there.

A Ckay.

Q And it doesn't matter to ne what copy of
the claimlanguage you are looking at. | am
| ooking at the patent itself.

| s that what you are | ooking at, or are

you | ooki ng at sonething el se?

A | am | ooking at the patent as well.

Q So on the bottom of page 23 of
Exhibit 1001 in claim 10, do you see that one of
the limtations of claim10 in the '160 patent is
DRAM package where each DRAM package conpri ses
various el enents, including stacked array dies,
whi ch show up on the top of page 247

A | see that section, yes.

Q So claim 10 of the '160 patent requires,
anong ot her things, a DRAM package conprom sing

stacked array dies, correct?

a
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A In conpromsing wth the stacked arrays
dies, at the top of colum 25.

Q According to the '160 and ' 060 patents,
Is it possible to have a DRAM package where the
stacked array dies inside that package are SRAM
chi ps?

A | would say | haven't perforned that
anal ysis in my decl aration.

Q So it would be fair to say you have no
testinony to offer today di sagreeing with the
statenent that, according to the parts of the
specification of the '060 and ' 160 patent that we
just went over, they suggest that DRAM package can
have stacked array dies that are SRAM chips, fair?

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

THE DEPONENT: As | recall, the earlier
| anguage, when we were discussing colum 21,
states -- and | amroughly at line 53 -- the array
di es may include any type of random access nenory
and then states, for exanple, DDR DRAM SDRAM
flash menory, or SRAM to nane a few. So | see the
reference nentions that. | haven't perforned an
analysis in nmy declaration -- or in this matter,

for exanple, around a specific device that nay be
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SRAM based.

Q (By M. Chandler) According to the '160
and '060 patents, it's also possible to have a DRAM
package where the stacked array dies inside that
package are flash nenory chips, correct?

MR LI NDSAY: (Objection. Qutside the
scope.

THE DEPONENT: | woul d say, referring us
back to columm 21, again, around line 53, it
mentions that, for this enbodinent, the array dies
can include -- well, it nentions they may include
various types of random access nenory and then, in
the sentence starting at 54, nentions the array
dies may include flash nenory, in that context, as
a type of random access nenory.

Q (By M. Chandler) Could you please go to
your expert declaration marked as Exhi bit 2023,
whi ch, as we di scussed yesterday, is substantively
the sane in both IPRs, so it doesn't matter which
copy of Exhibit 2023 you open up. So just open up
one of themand go to paragraph 180 to start and
| et me know when you are there.

A Ckay.

Q At the bottom of page 112 of your expert

decl arati on marked as 2023, in paragraph 180, you
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site to U S Patent No. 8, 301, 833 marked as
Exhi bit 2042, correct?

A That's correct.

Q You descri be the '833 patent, marked as
Exhi bit 2042, as an NVDI MM patent, non-volatile
nmenory DIMM is that correct?

A That's correct.

Q You indicate that the '833 patent, marked
as Exhibit 2042, has a processor for controlling
t he exchange of information between the DRAM and
the NAND flash nenory, correct?

A That it could -- that there's a single --
that could be a processor controlling that exchange
of information, yes.

Q So in the '833 patent nmarked as
Exhi bit 2042, there can be a processor that
interfaces with both the DRAM nenory devi ces and
with the NAND flash nenory devices; is that
correct?

A As | recall, it would be a processor
core- -- controlling the novenent of infornmation
fromone to the other.

Q Just to nmake sure the transcript is
correct, did you say "processor core," GO RE?

A. No, | said ny recollectionis thereis a
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processor there controlling the novenent of data or

i nformati on between the -- the two.
Q So to nake sure the question and the
answer are -- are captured accurately, in the

' 833 patent marked as Exhi bit 2042, you believe
there is a processor there that can control the
nmovenent of data between both the DRAM nenory
devi ce and the NAND flash nenory device; is that
correct?

MR. LINDSAY: bjection. Form

THE DEPONENT: So | -- | don't have the
833 in front of nme, but it |ooks like what | am
saying -- and | amgoing on recollection -- is in
the case of the Netlist NVDI MM patents, there may

have been a processor of sone formincluded that

controls the -- the novenent of information between
a DRAM el ement over to a -- a NAND elenent in the
devi ce.

Q (By M. Chandler) So | put in the chat
Exhi bit 2042, which is the '833 patent.

A Ckay.

Q And | don't need to ask you a question
about it, but | just wanted you to have it because
your answer seens to suggest there was sonething

you were trying to renenber fromit.
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Soif -- if it helps you to | ook at that,
you are welcone to. |f you don't have anything
addition to -- anything additional to provide in
your answer, that's fine as well. Just let nme know

ei t her way.

A | don't think | do. | was just
characterizing in the -- in this paragraph the
exchange of information between DRAM and NAND and
characterizing that in the context of the '833 and
Ri ho.

MR. CHANDLER: Ckay. | do want to
I ntroduce a new exhibit. It wll be Exhibit 1060.

(Exhibit 1060 was mar ked for
identification by the Court Reporter and is
attached hereto.)

MR. CHANDLER  Sanme exhibit in both IPRs.
| wll give you two copies, though, one stanped
with the I PR nunber and the other stanmped with the
ot her | PR nunber.

So putting themin the chat. Let ne know
when you' ve got one of those open.

MR. LINDSAY: Hold on a second, Ted, |et
nMe give you a -- give ne a chance to object if
there is one,

Ckay. You go can ahead. Thank you.
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Q (By M. Chandler) Al right.

Dr. Brogioli, do you have Exhibit 1060 open?

A | do.

Q Exhibit 1060 is U S. Patent Application
Publ i cati on No. 2010/0110748 to the inventor Best
publ i shed on May 6th, 2010, correct?

A Yes, that's correct.

Q Figure 1A of the Best reference marked as

Exhi bit 1060 illustrates the nenory device that

I ncl udes both DRAM nenory 103 and flash nenory 101
with a shared interface 105 for both types of
menory, correct?

MR. LI NDSAY: bjection. Qutside the
scope.

THE DEPONENT: Gve ne a nonent. | don't
believe | have seen this reference before. Let ne
take a second to ook at it.

kay. So I -- 1'"ll just add before |
answer: | don't think |I've seen this before.
certainly haven't analyzed it before today.

It looks like -- at |east the reference
I n paragraph 4 describes Figure 1A as, quote,

“I'l lustrates an enbodi nent of a hybrid, conposite
menory device having a non-volatile storage |C,

volatile storage | C and shared-interface IC."
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Q (By M. Chandler) In the title of
Exhi bit 1060 is "hybrid volatile and non-volatile
nmenory device," correct?

A That's correct.

Q And you had nentioned earlier in the '060
and ' 160 patent that they reference hybrid nenory,
correct?

A. | -- maybe you can refresh ne where | nay
have said that.

Q Well, it was in response to a question
that | had asked you.

A | would say that the specifications refer
back to at |east the hybrid nenory cube and sone
| anguage around that we were discussing previously.
| don't recall having nmuch nore of a discussion
t han that.

Q By the tine of the '060 and ' 160 patents,
it was known in the art that a nenory device coul d
i nclude both volatile and non-vol atile nenory
t oget her, correct?

A. | would say that it was known that there
were nenory nodul es or products designs that
I ncorporated forns of volatile and non-vol atile
menory.

Q And it was al so known by the tinme of '060
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and ' 160 patents how to convert signals fromthe
DRAM format to the flash nenory format and vice
versa, correct?

MR. LINDSAY: njection. Form Qutside

t he scope of direct.

THE DEPONENT: | don't recall performng
in -- an analysis of that or references that talk
about that. | would say that it was known that you

coul d have a m croprocessor in a systemthat read
fromsone sort of volatile nenory in one part of
the systens and perhaps wote it to a non-vol atile
menory sonewhere else in the system but | haven't
really gotten to anal yze anything beyond that.

Q (By M. Chandler) Could you turn back to
Exhi bit 1060 and go to paragraph 15 and | et ne know
when you are there.

A Ckay.

Q Par agraph 15 of the Best reference narked
as Exhibit 1060 describes, in the second sentence
of that paragraph, an enbodi nent having a, quote,
"DRAM external interface" correct?

MR. LI NDSAY: bjection. Qutside the
scope of direct.
THE DEPONENT: | see that | anguage,

guote, "having a DRAMinternal interface."
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Q (By M. Chandler) And that paragraph
goes on to describe the enbodi nent by saying,

guote, "control and data signals may be forwarde

d

wi t hout change to a DRAM di e," end quote; whereas,

control and data signals, quote, "may be convert
from DRAM format to flash nenory format before
being forwarded to the flash nenory device," end
quot e.

Did | read that accurately?

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

THE DEPONENT: Let ne take a second to
read the paragraph.

kay. | see the two partial quotes fr

the second sentence that you read, but, again, |

ed

om

haven't -- | haven't analyzed this reference, but |

see those words in this paragraph.

Q (By M. Chandler) Paragraph 15 of the
Best reference marked as Exhi bit 1060 goes on to
state, quote, "In general, any external protocol
may be used to access the hybrid nenory device,
any internal protocol or set of protocols may be
used to control the volatile and non-vol atile
storage dice," end quote.

Did | read that correctly?

and
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MR. LI NDSAY: bjection. Qutside the
scope of direct.
THE DEPONENT: You di d.
Q (By M. Chandler) Do you agree that by
May 6th, 2010, the publication date of the Best
reference marked as Exhibit 1060, it was known how
to convert signals fromDRAM format to flash RAM - -
flash menory format and vice versa?
IMR. LI NDSAY: (Objection. CQutside the
scope of direct. Form
THE DEPONENT: It looks like this
sentence is tal king about various sets of protocols
that the reference contenplates in sone sort of
translation that the reference contenplates. |
haven't really referenced what -- sorry, | haven't
anal yzed this reference before or what that
actually entails or doesn't entail in this
ref erence.
Q (By M. Chandler) Al right. Could you
go to the '060 patent nmarked as Exhibit 1001 and
| et me know when you have that in front of you.
A Ckay.
Q And go to colum 5, line 52. Let nme know
when you are there.
A kay.
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Q Both the '060 patent and the ' 160 patent
teach that "Exanples of die interconnects include,
but are not limted to, through-silicon vias,"
abbreviated "TSV," "conducting rods, wre bonds,
and pins," correct?

A Correct. And then it points to two ot her
pat ent s.

Q Pl ease turn to claim5 of the
'060 patent. Let nme know when you are there.

A Ckay.

Q Caim5 of the '060 depends fromclaiml1,
correct?

A. That's right.

Q Caim5 of the '060 patent requires the
die interconnect to conprise a through-silicon via,
abbreviated "TSV," correct?

MR. LI NDSAY: bjection. Form

THE DEPONENT: Your question one nore
time? | was focusing on the | anguage and tine, but
| -- maybe | shoul d hear your question again.

Q (By M. Chandler) daim5 of the
'060 patent requires the first die interconnect to
conprise a through-silicon via, abbreviated "TSV,"
correct?

MR. LI NDSAY: bjection. Form
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THE DEPONENT: So |ooking at claimb5, |
see the | anguage is tal king about the control die
and control circuit and states on the first data
condui ts and second data conduits.

Q (By M. Chandler) You're |looking at the
'060 patent?

A |"msorry, | was | ooking at the '160.

(Court Reporter initiates discussion off
t he stenographic record.)

Q (By M. Chandler) So take a |ook at --
you know, read claim5 of the '060 and | et ne know
when you are ready.

A. Go ahead. Thank you.

Q In claim5 of the '060 patent, the claim
| anguage requires the die interconnects to conprise
a through-silicon via, abbreviated "TSV," correct?

MR. LI NDSAY: bjection. Form

THE DEPONENT: That conprises -- or a die
I nterconnect that conprises a first through-silicon
Vi a.

Q (By M. Chandler) And "through-silicon
via" is coomonly referred to as a "TSV' --

A. That's right.

Q -- including in the patent?

A. That's right.
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Q Including in the patent?

A. Correct, yes.

Q | ndependent claim 1 of the '060 patent
does not require the die interconnects to conprise
a through-silicon via, abbreviated "TSV," correct?

A |, at least, don't see the explicit
| anguage "through-silicon via" present in the
explicit words of claiml.

Q Do you believe that claim1l of the
'060 patent inherently requires the die
I nterconnects to conprise a through-silicon via,
abbrevi ated "TSV'?

MR. LI NDSAY: bjection. Qutside the
scope.

THE DEPONENT: | -- | haven't perforned
that analysis in this I PR

Q (By M. Chandler) GCkay. Let's go back
to Exhibit 1058. | will put it back in the chat.
It was marked yesterday. And |let nme know when you
have Exhibit 1058 open.

A. | do.

MR, LINDSAY: If there was an objection
made yesterday when this was first introduced, |
would like to reiterate that sanme objection.

And just give ne a second to open it

2 ESQUIRE

800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com

Samsung Electronics Co., Ltd.
Ex. 1052, p. 275

11: 34:12

11: 34: 25

11:35: 22

11:35: 39

11: 36: 27

11: 36: 44



© 00 N o o A W DN PP

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

DR. MICHAEL C. BROGIOLI Vol. 2 September 28, 2023
SAMSUNG ELECTRONICS vs NETLIST 276

nmysel f. 11: 36: 47
Ckay. Thank you.

Q (By M. Chandler) Exhibit 1058 is the
'912 patent that you are famliar with, correct?

A That's correct. 11:37: 03

Q And the '912 patent issued in 2009,
before the '060 and ' 160 patents were fil ed,
correct?

A. That's ny recol |l ection, yes.

Q Pl ease go to colum 23 of the '912 patent 11:37: 20
mar ked as Exhibit 1058 and | ook starting at |ine 64
and | et me know when you are there.

A Ckay.

Q The ' 912 patent, marked as Exhi bit 1058,
refers to collisions, correct? 11:37:52

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

THE DEPONENT: | see the word
“collisions" is used in this paragraph.

Q (By M. Chandler) And in your direct 11:38: 11
testinmony, marked as Exhibit 2023, you tal k about
collisions over 50 tines, correct?

A We certainly discuss the -- or different

variants of them yesterday.

Q And how woul d you sunmari ze what 11:38: 36
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collisions are in the context of a nenory device?

A | -- | haven't perforned an anal ysis of
t he exhaustive set of things that folks m ght
consi der a collision.

But if | recall yesterday in the various
references we were discussing, there were issues,
as | recall, referred to as collisions, for
exanpl e, when read or wite data was trying to
reside on a -- on a given pathway at the sane
nmonment in time or -- in -- in sort of the data
sense, and then | think there were other exanples
In that context yesterday that may have been from
JEDEC t al ki ng about when commands such as -- it
m ght have been refreshed, or sonething |ike that,
overlapping with, for exanple, a wite conmmand in
tinme, were a few exanpl es.

Q And would it be fair to say, when there's
a collision, whether it's the data signals
colliding or the conmand signals colliding, that's
a bad outcone, sonething to be avoided in the
context of a nenory device?

MR. LINDSAY: bjection. Form

THE DEPONENT: It -- it probably depends
on the context and how a systemis designed. But

in -- in certain context yesterday, if there's a --
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you know, a shared wire, you don't want to have
multiple devices trying to transmt on it at the
same point in time, simlarly to how | think
Dr. Stone and Dr. Wife also testified to.

Q (By M. Chandler) Wuld it be fair to
say that a person of ordinary skill in the art was

aware of the problem posed by collisions and al so
knew of various techniques to avoid collisions when
menory devices in tw different ranks share a data
line?

MR. LI NDSAY: bjection. Form

THE DEPONENT: | -- | wouldn't agree with
t hat statenent.

Q (By M. Chandler) Are you sure about
t hat ?

A There's a lot in there. If you want to
break it up into a couple questions, nmaybe we can
address those.

Q Wuld it be a fair to say a person of
ordinary skill in the art was aware of the problens
posed by col lisions?

A In the context | was discussing earlier,
simlar to Dr. WIlfe and Dr. Stone's testinony,
that, for exanple, multiple devices trying to wite

data to a shared line at the sane tine -- a person
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of skill in the art would understand that
there's -- in this context, there's a problem
there. That's problenatic.

Q Do you agree a person of ordinary skill
in the art knew about various techniques to avoid
col l'i sions when nenory devices in two different
ranks share a data |ine?

A. | would say, in the general sense, there
wer e probably exanpl es yesterday. It m ght have
been from JEDEC, or sonething of that nature,
show ng sone solutions to that problemthat may

have been acceptable in that context. But | -- |

don't -- | wouldn't say that they were aware of
sort of a generally accepted solution for -- for
all problens in this -- in this space.

Q What techni que does the '912 patent

mar ked as Exhi bit 1058 state, here at colum 23,
line 60 through 67, for avoiding collisions when
menory devices in tw different ranks share a data
l'ine?

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

THE DEPONENT: It looks like, in this
paragraph, the '912 is tal ki ng about nenory

boundari es between ranks in a nenory nodul e and
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that in the case of what it refers to as a
back-t o- back adjacent read command, it, at |east
fromthe | anguage of this paragraph, says the
menory controllers can insert wait-tinme intervals
or clock cycles to avoid collisions or interference
In that scenario.

Q (By M. Chandler) Wuld it be a fair to
say a person of ordinary skill in the art knew t hat
menory controllers could insert wait-tine intervals
or clock cycles to avoid collisions?

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

THE DEPONENT: | woul d answer that that
there may have been, | think, references, even
yesterday, that nention this really naive sol ution
that may be entirely unacceptable to just insert --
insert cycles of idle tinme or idle activity to just
sort of dunmbly wait and sit there. But that
isn't -- isn't generally -- in a general sense,
isn't desirable in high-perfornmance nenory systens
for a nunber of reasons, either performance or just
st andards conpliance perhaps. But | think there
were references that nentioned that sonewhat naive
sol uti on.

Q (By M. Chandler) 1In the '"060 and ' 160
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patents, are there any limtations of the clains
that require high performnce?

A. | would say the inventions, overall in
the '060 and ' 160, are striving for very high
storage capacity in terns of bits -- bytes of
storage and hi gh-performance and hi gh-bandw dth
menory perfornmance.

| f you are asking does the phrase, quote,
“hi gh performance" explicitly present itself in the
claims, | don't recall that it does.

Q Do you regard Netlist '912 patent marked
as Exhibit 1058 as claimng a high-performance
nmenory nodul e?

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

THE DEPONENT: | don't know that | have
anal yzed that aspect of it, of the '912, and high
performance has to probably be characterized in
terns of the -- whatever the performance is that
you are trying to make high versus low, if that --
I f that nmakes sense, if it's speed or bandw dth or
storage capacity or things like that.

Q (By M. Chandler) Wuld it be fair to
say that if there's data collisions, that could

ruin the performance of any nenory nodul e?
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MR. LI NDSAY.: bjection. Form
THE DEPQONENT: | wasn't sure | heard the

whol e question. Maybe you can repeat it.

Q (By M. Chandler) Wuld it be fair to
say that if there's data collisions, that could
ruin the performance of any nenory nodul e?

MR. LI NDSAY: bjection. Form

THE DEPONENT: [|'m-- sorry, |'m not
really hearing your question. Are you asking,
would it be fair to say if there's data collisions
that could ruin the performance of any nenory
nodul e?

Q (By M. Chandler) Wuld it be fair to
say that if there are data collisions, conma, that
could ruin the performance of any nenory nodul e?

MR LI NDSAY: (Objection. Form

THE DEPONENT: Ckay. Thank you.

| would say perhaps it would -- you woul d
need to be nore specific in ternms of how the
nodul es work, but you wouldn't want to have data
collisions that corrupt -- inthe -- in the data
collision sense, corrupt data or destroy data. It
seens |like you, in that context, would end up with
a -- you know, a incorrectly functioning device.

Q (By M. Chandler) Turning back to the
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'912 patent marked as Exhibit 1058 at col um 23,
line 60 through 67, which refer to one technique
for avoiding collisions, which was the nenory
controller can insert wait-tinme intervals or clock
cycles to avoid the collisions, correct?

MR, LI NDSAY: (bjection --

THE DEPONENT: That --

MR. LINDSAY: -- form

THE DEPONENT: That seens to be what the
second sentence of this paragraph is at least, in
part, getting at.

Q (By M. Chandler) Wre there other
techni ques that were known to a person of ordinary
skill in the art for avoiding collisions when
nmenory devices in tw different ranks share a data
line?

A | would say this inserting -- | am goi ng
to point us back to the '912, line 60 to 67, that
the reference seens to be inserting clock cycles
for this specific -- the nenory controller
inserting clock cycles for this specific scenario.

In ternms of a general sense of data
collisions, there are a | ot of conplexities into
how to handle that the -- | would say are -- are

beyond the scope of a person of skill. If just a
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nai ve solution of inserting delays until the
collision scenario passes in tinme. Even Kim
doesn't contenplate that as accessible --
accept abl e.

And so, in a general sense, one woul d
need to account for a nenory-controll er-based
sol ution and on-nodul e-based solution, the timng
of the on-nodul e conponents, the conplexity of the
signaling, the speed at which things are operating,
the protocol that may be obeyed, the standard that
may have to be obeyed. There's -- there's a | ot of
vari ables to that.

Q s it fair to say that if the timng of
the data signals or the timng of the control
signals is off by even just one or two cl ock
cycles, that the result can be a collision that
causes probl ens?

MR. LINDSAY: nbjection. Form

THE DEPONENT: | amnot sure if you are
aski ng about a specific reference or design, but in
a general sense, in the universe of nenory devices
signaling protocols for nenory nodul es, generally
speaking, you're very mndful of signal timng to
make sure things work, | will use the word,

appropriately in -- in the general sense.
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Q (By M. Chandler) And so, generally, for
exanpl e, DDR nenory devices are referred to as
synchronous DRAM nenory devi ces, neaning that they
operate in accordance with what | will refer to, in
general terns, a clock signal, correct? They don't
just operate when they feel like it. They operate
I n accordance, in theory, with a sort of clock
signal, correct?

MR, LI NDSAY: (Objection. Form

THE DEPONENT: | woul d say, generally,
yes. Synchronous DRAM devi ces operate, at least in
part, with this clock signal.

Q (By M. Chandler) And so for synchronous
menory devi ces, such as DDR nenory devices, if the
signal for the data or the signal for the controls
is off by even just one or two clock cycles from
where they are expected to be, that can result in
collisions, correct?

MR. LI NDSAY: njection. Form Asked
and answer ed.

THE DEPONENT: | would have to answer you
In a general sense, but these synchronous digital
devices are operating in conjunction with a cl ock

that's providing a notion of tine.

If -- so your question -- generally, if |
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say the device needs to operate within X nunber of
clock cycles in a standard, let's say, and it's
taking X plus Y cycles and the plus Y is outside of
the specification of the standard or the
specification of a given device, then that can be
probl emati c.

Q (By M. Chandler) Wuld it be fair to
say that in high-performnce synchronous nenory
devi ces, such as DDR nenory devices, there may
often be situations where -- if the signals are
even one or two clock cycles outside of the
acceptabl e range provided by the standard, that you
could get a collision for either of the data signal
or the control signals? In other words, the timng
mar gi ns are that precise?

MR LI NDSAY: (bjection. Form

THE DEPONENT: | haven't | ooked at a
specific exanple of that, for exanple, in -- in a
DDR specification, but it -- that sounds |like a

scenari o that could be possible.

Q (By M. Chandler) So what other
techni ques did a person of ordinary skill in the
art know of at the tine to avoid collisions when
menory devices in tw different ranks share a data

|1 ne?
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MR. LI NDSAY: nbjection. Asked and 11: 56: 28
answered. Form
THE DEPONENT: | -- | haven't gone and
done an analysis of that. The points that | have
| argely discussed in ny declaration are, with 11: 56: 37
respect to Sansung and Dr. Wl fe's, the references
and -- and conbi nations and -- and argunents nade
t here.
MR. CHANDLER | would like to introduce
a new exhibit, which will be 1057. | think I 11:57: 00
ski pped over it yesterday. | amnot quite sure,
but | wll put it in the chat.
(Exhi bit 1057 was marked for
identification by the Court Reporter and is
attached hereto.) 11:57: 12
MR. CHANDLER: And, again, it's the sane
exhibit in both IPRs, the only difference being the
stanp with the | PR nunber.
Let me know when you have Exhibit 1057 in
front of you. 11:57: 26
And, Jonat han, |let nme know when you are
ready to proceed.
MR. LI NDSAY: Thanks. |'m-- |'m good.
THE DEPONENT: | have it up as well.
Q (By M. Chandler) Exhibit 1057 is 11:57: 36

2 ESQUIRE

DEPOSITION SOLUTIONS

800.211.DEPO (3376)
EsquireSolutions.com

Samsung Electronics Co., Ltd.
Ex. 1052, p. 287



© 00 N o o A W DN PP

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

DR. MICHAEL C. BROGIOLI Vol. 2
SAMSUNG ELECTRONICS vs NETLIST

September 28, 2023

288

U S. Patent No. 7,286,436, filed on March 7th,
2005, correct?

A. That's correct, yes.

Q And if you turn back to the '912 patent
mar ked as Exhibit 1058, it states on the cover
page, under the heading "Related U S. Application
Data," that the '912 patent is a continuation, in

part, of the '436 patent marked as Exhibit 1057,

correct?
A | see that, yes.
Q | want to turn back to Exhibit 1059,

whi ch we tal ked about briefly yesterday, but | wll
put it back in the chat again, so |let nme know when
you have Exhibit 1059 back in front of you.
A | do.
Q And pl ease go to page 187 of
Exhi bit 1059.
MR. LINDSAY: Ted, was this introduced
yest erday?
MR. CHANDLER:  Yes.
MR. LI NDSAY: Ckay. For the record,
what ever obj ection was nade yesterday, sane
obj ecti on t oday.
THE DEPONENT: Ckay. | amon
page 1087 -- |'msorry, 187.
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Q (By M. Chandler) Page 187 of
Exhi bit 1059 shows your signature on August 10th,
2023, correct?

A Correct.

Q Pl ease turn to page 81 of Exhibit 1059

and |l et nme know when you are there.

A kay.
Q | n paragraph 29 -- | apol ogi ze.
Are you on page 817
A | am
Q | n paragraph 91, in the second sentence,

you express the opinion that "a person of ordinary
skill in the art could readily configure the nenory
controller in a nenory systemfeaturing the '436
nodul e to use appropriate timng sequences to avoid
such collisions by inserting a del ay between
successi ve read commands, w thout the need to know
t he physi cal boundaries of the nmenory devi ces.
The... designer could al so use a serial presence
detect (SPD) device to informthe nenory controller
of the physical boundaries of each nenory device."
Did | read that accurately?
A Yes, you did.
Q And have you changed your opinions since

you wote that on August 10th, 20237
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A Those statenents, in the context of
this -- the '912 declaration? No, ny opinions stay
t he sane.
Q Could you pull up Exhibit 1014 and let ne
know when you have it.
A Ckay.
Q Exhibit 1014 is the Kimreference,
correct?
A That's right.
Q Please turn to Figure 1 of Kim
A Ckay.
MR. CHANDLER: And you know what? This
m ght be a good tine for a break. It's been about
an hour and -- why don't we take a short break
ri ght now.
THE DEPONENT: Okay.
MR LI NDSAY: Ckay.
MR. CHANDLER:  Thanks.
THE VI DEOCCRAPHER: W are off the record
at 12: 03 p. m
(Recess taken.)
THE VI DEOGRAPHER: We are back on the
record at 12:12 p.m
Q (By M. Chandler) Dr. Brogioli, do you

have any corrections or clarifications to your
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testinmony that you would |ike to nmake?
A No, | do not.
Q Dr. Brogioli, the '912 patent,

Exhi bit 1058, when it was di scussing collisions and

the potential solutions to collisions, that was in

the context of rank multiplication, correct?

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

MR. CHANDLER:. And if | said "'921," |
meant the '912 patent.

THE DEPONENT: Under st ood.

We were discussing specifically the
| anguage of colum 23, roughly line 60 to 67, and
as | generally recall, that paragraph is -- is
taken in -- in context of the specification which
contenpl ates, at least wwthin the '912's focal

point, a formof rank nultiplication.

Q (By M. Chandler) And could you | ook at

Exhi bit 1059 and page 81 and | et ne know when you

are there.
A Ckay.
Q Shown in the first sentence, it's your

opi nion that, quote, "Even if it was necessary for

a menory systemdesigner to find a solution to the"

back-t o- back adjacent read commands, abbrevi ated
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"BBARX, " "issue, based on the '436 patent
di scl osure and know edge of the art, such a
desi gner coul d overconme the supposed chall enge of
executi ng" back-to-back adjacent read commands, "
abbrevi ated "BBARX," "on a rank-nultiplied nodul e
W t hout undue experinentation," end quote.

Did | accurately read your opinion?

A You di d.

Q And have you changed your opi nion since
August 10t h, 20237

A. In this '912 declaration? No, | have
not .

Q Could you turn back to Exhibit 1014 and
| ook at Figure 1 and | et ne know when you are
t here.

A Ckay.

Q Figure 1 of the Kimreference marked as
Exhi bit 1014 shows a typical nenory apparatus as of
around 2009 when Kimwas filed, correct?

A That's -- that sounds right. Kim
describes it as the typical sem conductor nenory
appar at us.

Q And the nenory apparatus in Figure 1 of
Kimincludes two nenory chips, correct?

A. It -- it has right-side-facing lines that
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are going to where what Kimrefers to as a RankO in
the top right and right-hand |ines for a Rankl on
the | ower part.

Q And each of those would be a -- a nenory
chip; is that fair?

A It would be some -- whatever -- sone form
of menory that -- that Kim discusses.

Q Turn to paragraph 6 of Kimand let ne
know when you are there.

A Ckay.

Q The m ddl e of paragraph 6 of Kim narked
as Exhibit 1014, teaches that, quote, "The first
chipis typically referred to as a first rank RankO
and the second chip is referred to as a second rank
Rankl," end quote.

Did I read that accurately?

A You did.

Q And paragraph 6 of Kimgoes on to explain
t hat each rank has a correspondi ng chip sel ection
signal that selects the corresponding rank to
performthe data input/output operations, correct?

A To perform data input/output operations
through the first rank RankO or the second rank
Rank1.

Q So according to paragraph 6 of Kim each
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rank has a correspondi ng chip selection signal that
sel ects the corresponding rank to performits data
I nput or output operations, correct?

MR. LI NDSAY: njection. Form

THE DEPONENT: That -- so as | recall,
Ki m uses | anguage around the nenory devi ces and
rank and possibly bank in a nunber of different
context. But there is disclosure in Kim in the
subsequent enbodi nents, about the use of a chip
sel ect signal.

Q (By M. Chandler) But there's also

di scl osure here in paragraph 6 in the enbodi nent of

Figure 1 of the use of a chip selection signal,

correct?
A It |ooks like it's tal king about the use
of a chip select to -- chip selection command

signal as part of performng |I/O operations on a
first rank or a second rank.

Q And could you turn back to Figure 1 and
| et me know when you are there -- in Kim

A Ckay.

Q Figure 1 of Kim marked as Exhibit 1014,
shows that RankO has a data pad DQQ and Rankl has a
data pad DQL, correct?

A. That's -- correct. There's a DQU and a
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DQL on the leftnost side of the figure.

Q Figure 1 of Kimshows that those two data
pads, DQ and DQl, are connected to each other, as
shown on the left side of the figure, correct?

A That's correct.

Q So Kimteaches that the data |ines for
two separate ranks can be connected to each other,
correct?

A | would say what Kimis showing in this
figure as -- the DQQU and DQL in this figure are
shown being tied to the sane |line on the |eft-hand
side of the figure, and then Kim goes into
describing a nunber of issues that occur with this
I npl enent ati on.

Q Ki m descri bes this inplenentation as

prior art, as shown at the top of Figure 1,

correct?
A. Figure 1 is prior art, correct.
Q And it was not unusual by the tinme of Kim

for multiple nmenory devices to share the sane data
line where those devices were in different ranks,
correct?

MR. LI NDSAY: bjection. Form

THE DEPONENT: | think what Kimis

intending to convey with this imge is that there
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are multiple ranks here with intervening
conponents, as shown in the figure. And at the
time of Kim this was the prior-art solution or a
formof common solution at the tine.

Q (By M. Chandler) Besides Kim there
were ot her commonly used nenory nodul es that were
known to persons of ordinary skill at the art at
the time that had multiple chips in nmultiple ranks
sharing the sane data |ines, correct?

MR. LI NDSAY: bjection. Form

THE DEPONENT: | don't recall doing an
analysis of that. |I'mlargely addressing a handful
of prior-art references that -- that Dr. Wlfe

present ed.
Q (By M. Chandler) So you do not

consi der, for exanple, that the JEDEC standards and
common JEDEC- conpl i ant nenory nodul es, such as
RDI MV and UDI Mvs, conmmonly had nultiple nenory
devices in different ranks sharing the sane data
lines, correct? That's not sonething you
considered in performng your analysis?

MR. LINDSAY: bjection. Form

THE DEPONENT: There's a -- there's a | ot
that's sort of mssing in your question, but there

may have been even docunents that we di scussed
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yesterday that, at a high level, ook simlar to
what you are describing. But there's a |lot of
nuance and variability into how a set of prior-art
references may contenplate that, so | haven't
perforned an anal ysis of the nunber of references
or things |ike that.

Q (By M. Chandler) Do you agree that
JEDEC- conpliant nmenory nodul es at the tinme comonly
had nmul ti ple nmenory devices in different ranks
sharing the sane data |ines?

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

THE DEPONENT: | would say that there
wer e JEDEC references contenplating nultiple ranks
of menory devices and very lengthy and detailed
signal information, either just for a given nenory
device or how they are laid out in an
i npl erentati on, so that sounds sort of within the
uni verse of things we are tal king about, but | -- |
don't recall any of those references with
specificity beyond that.

Q (By M. Chandler) And, to be clear,
those references had nultiple nenory devices in
di fferent ranks sharing the sane data |ines,

correct?
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MR. LI NDSAY: Objection. Qutside the
scope of direct. Form

THE DEPONENT: | would say those
references tal k about nmultiple nenory devices and
multiple ranks. As to what various |ines are naned
or how they are connected and i nplenented, |'d have

to go back and | ook at a specific reference for

you.

Q (By M. Chandler) |Is it your opinion
that it was beyond the |evel of skill for a person
of ordinary skill in the art to inplenent two

menory devices in two different ranks sharing the
sanme data |ine?

A. You are asking a very sort of broad and
generic question. | think a person of skill in the
art woul d understand this concept. As to how a
specific inplenentati on works or what the
requi renents were i s nmuch nore specific question.
But they woul d understand this concept of nultiple
ranks in trying to send data over a, in your
question, singular data line or the desire to do

that. There's a lot nore detail behind that.

Q And |'m not just asking if a person of
ordinary skill in the art would understand the
concept .

2 ESQUIRE

800.211.DEPO (3376)
DEROSITION SOLUTIONS EsquireSolutions.com

12: 26: 26

12:26: 35

12: 26: 48

12:27: 09

12:27: 24

12: 27: 46

Samsung Electronics Co., Ltd.
Ex. 1052, p. 298



© 00 N o o A W DN PP

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

DR. MICHAEL C. BROGIOLI Vol. 2
SAMSUNG ELECTRONICS vs NETLIST

September 28, 2023
299

|"masking: |Is it your opinion that it
woul d be beyond the |evel of a person of ordinary
skill to inplenent the concept of two nenory
devices in different two ranks sharing the sane
data |ine?

MR LI NDSAY: (bjection. Form

THE DEPONENT: | woul d need nore context
on your -- on your question.

Q (By M. Chandler) Wuld it be fair to
say a person of ordinary skill in the art knew t hat
sharing data |ines was possi bl e between nenory
devi ces and different ranks because each nenory
devi ce has a separate chip select signal so
collisions on the shared data |ine can be avoi ded?

MR. LI NDSAY: bjection. Form

THE DEPONENT: | would say that a person
of skill in the art would be aware of the notion of
trying to share nmultiple devices on a singular
line. In terns of how to go about inplenenting
that is a much nore specific question and even --
even the references that Dr. Wilfe -- or that I'm
responding to that Dr. Wl fe raised are nmuch nore
conplicated than just a single chip select one.

Q (By M. Chandler) A person of ordinary

skill in the art would have been famliar with chip
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sel ect signals for nenory devices, correct? 12:29: 21
A. Yeah, | think that's fair. Even
yesterday we tal ked about sone of the JEDEC
references that go and tal k about the chip sel ect
signal and how it's described in -- in sone ways 12:29: 36
that it's used.

Q Could we turn to one of those JEDEC

references marked as Exhibit 1019. | think I put
it back in the chat this norning. |If not, let ne
know and | can put it -- put it back. | think I 12:29: 48

see it in the chat. So everyone should have access
to it, including the court reporter, and just |et
me know when you've got it up on the screen.

A | do.

Q Al right. So Exhibit 1019, to refresh 12:30: 06
your recollection, is the JESD79-3C standard, dated
Novenber 2008, for DDR3 SDRAM nenory devi ces,

correct?

A That's correct.

Q And at the tine of the '060 and ' 160 12: 30: 25
patents, a person of ordinary skill in the art

woul d have known about the DDR3 standard narked as
Exhi bit 1019, correct?
A. Sounds right, yes.

Q Pl ease turn to page 12 of the DDR3 12:30: 43
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standard marked as Exhibit 1019 and | et ne know
when you are there.

A Ckay.

Q And | want focus, for now, on the
Figure 2 in the mddle of that page.

You got it?

A Got it.

Q Figure 2 on page 12 of the JEDEC DDR3
standard marked as Exhibit 1019 illustrates a
menory package, including four stacked DDR3 nenory
chi ps, correct?

A Looks like this is tal king about a DDR3
SDRAM package and various aspects of it, and it
shows -- it looks like it's intending to show the
gual - stacked or quad-di e DDR3 SDRAM wi t h vari ous --
it looks |ike various -- sone of the signals that
go to these vari ous devices.

Q So there would be four chips or four
di es, correct?

A It looks |ike the |anguage of Figure 2 is
"Qual - st acked/ Quad-di e DDR3 SDRAM " and it shows

the -- the various signaling you woul d expect for
a -- a device.

Q And "quad" neans four, correct?

A. That's correct, yes.
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Q In Figure 2 of page 12 of the DDR3
standard marked as Exhibit 1019, each chip in the
stack has its own chip select signal |abeled at the
bottomas "CS0," "CS1," "CS2," and "CS3"
respectively, correct?

A | see those four -- those four chip
sel ect signals, yes.

Q And each chip in the stack has its own
circuitry to output data or to receive data on
eight lines labeled at the top as "DQ-7," correct?

MR. LI NDSAY: bjection. Form

THE DEPONENT: It |ooks Iike each of
t hese DDR3 SDRAM devi ces has the DQO-7 i nput/out put
onit for -- for transmtting data.

Q (By M. Chandler) And those input/output
data lines, DQ through 7 for each chip, are
connected to a common set of data lines that are
al so | abel ed "DQ-7" at the top left of Figure 2,
correct?

A That's how this figure is illustrated;
that's correct.

Q And a person of ordinary skill in the art
woul d understand that this arrangenent of stacked
menory devi ces shown on page 2 of the DDR3 standard

mar ked as Exhibit 1019 woul d be expected to work
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Wi t hout causing collisions on the compbn set of
data lines | abeled "DQ-7" -- and if | said "page
2," | nmeant page 12 of Exhibit 1019 -- is that
correct?

MR. LI NDSAY: bjection. Form

THE DEPONENT: | would say the intent of
this Figure 2 on page 12, | would say, would be --
nmy understanding of the section would be it's
I nform ng the reader of how the devices operate
when taken in context of this section and signaling
and so forth.

Q (By M. Chandler) And a person of
ordinary skill in the art, review ng the stacked
menory devi ces shown on page 12 of the DDR3
standard marked as Exhi bit 1019, woul d expect those
stacked nenory devices to operate correctly,

Wi t hout collisions, on the set of data lines
| abel ed "DQD0-7," correct?

MR. LI NDSAY: bjection. Form

THE DEPONENT: | think they would
understand this figure to be describing one way of
inmplementing this D -- DDR3 inplenentation within
the confines of JEDEC and, taken as a whole, to
provi de an operating -- or a correctly operating

device -- a functioning operational device per
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JEDEC s definition.

Q (By M. Chandler) As a general matter,
woul d you agree that the DDR3 standard, in the tine
frame of the '060 and ' 160 patents, was the | eading
standard for DRAM nenory devices commonly used in
the industry for lots and |lots of nenory devices
sol d t hroughout the world?

MR. LINDSAY: bjection. Form

THE DEPONENT: | would say, at that tine
frame, that DDR3 devices were used in nany, nany,
many -- or JEDEC-conpliant DDR devices were used in
many, nmany systens and products.

Q (By M. Chandler) Around the entire

worl d, correct?

A That -- that sounds fair to ne, yeah
Q Al right. Let's look at Exhibit 1022,
which | will put in the chat. | think it's a

little bit bigger than sone of the other exhibits,
so it may take a little while to cone through, but
| et nme know when you've got it.

A Ckay.

Q Exhi bit 1022 is the textbook by
Pr of essor Jacob, correct?

A. That | ooks correct, yes.

Q It's titled "Menory Systens: Cache,
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DRAM Disk," correct?

A That's right.

Q And you' ve seen this textbook before, and
| believe you cited it yourself, correct?

A That's correct, maybe in this I PR and, |
think, in other matters, at | east.

Q Pl ease turn to page 446 of Exhibit 1022
and | et me know when you are there.

A Ckay.

Q At the bottom of page 446 of the Jacob
t ext book marked as Exhibit 1022 is Figure 11.23
whi ch shows the timng requirenents for a read
command followng a wite conmand to the sane rank
of DRAM devi ces, correct?

A. | see that that's what the title of
Figure 11.23 is in this figure.

Q It was known at the tine to a person of
ordinary skill in the art how to avoid bus
conflicts when a read command follows a wite
command, right?

A. |"mjust reading the colum on this page
t hat describes the figure.

It looks like this figure is showng a
scenario of a read -- colum-read command fol |l owed

by a colum-wite command, and, generally, it's
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just illustrating the concept that because these
two things, the read after the wite are going to
t he sane columm, you've got to wait till -- it
sounds like it's just saying you' ve got to wait
till the wite's finished to do this read in this
specific scenario that Jacobs is discussing here.

Q Prof essor Jacob explains, on the right
side of page 446 of Exhibit 1023, that due to the
shared 1/Ocircuit inside the nenory device, a
certain anmount of tinme has to pass between the
wite command and the read conmand, correct?

MR. LI NDSAY: bjection. Form
THE DEPONENT: I'mtrying to site to

your -- |'mabout ten lines fromthe bottom and
It's that sentence the starts: "Since the I/0O
gating resource is shared..." That is -- what it's
saying is, because it's shared between the banks
wi thin a rank of DRAM devi ces, you need to -- the
read command that follows the wite comand nust
wait until the wite conmand has been conpl et ed
because of that shared resource.

Q (By M. Chandler) On --

A The shared I/O gating -- | was just going
to say, the shared 1/0O gating resource.

Q On the next page, which is page 447 of
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Exhi bit 1023, the textbook by Professor Jacob goes
on to explain that one solution to the, quote,
"wWite-to-read turnaround tine," end quote, was to

use wite buffers, correct?

A It says -- I'mstarting at the first full
paragraph -- "In order to alleviate the
Wite-to-read turnaround tine illustrated in

Figure 11.23, sone hi gh-perfornmance DRAM devi ces
such as Ranbus Direct RDRAM have been designed with
wite buffers so that as soon as data has been
witten into the wite buffers, the 1/0 gating
resource can be used by anot her command such as a
col um-read command. "

Q So with the use of wite buffers, the I/O
circuit in the nenory device can be used for a read
command as soon as data has been witten into the
wite buffers, correct?

A. So, one, this paragraph is nentioning
Ranbus, which is sonething we really haven't talked
about today, and it's tal king about a design with a
wite buffer and the notion that, well, as soon as
data gets witten into the -- the wite buffer,
then that 1/0O resource can be used for another
command, such as a columm-read command. So it

seens to be indicating a wite buffer to handle
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aspects of a I/O-- a shared I/O gating resource in
this context.

Q The Jacob textbook was published around
2008 that is shown on page romanette 6, correct?

A. That is correct, yes.

Q That was several years before the '060
and ' 160 patents were filed, right?

A Correct.

Q So several years before the '060 and ' 160
patents were filed, Professor Jacob is teaching one
way to avoid conflicts between read command and an
earlier wite conmand, such as using a wite
buffer, correct?

MR. LI NDSAY: (bjection. Form
THE DEPONENT: I n that specific context
Wi thin Jacob that we just discussed.

Q (By M. Chandler) And the specific
context is high-perfornmance DRAM devi ces, correct?

A It nmentions high-perfornmance DRAM
correct.

Q | f you | ook at the bottom of page 447 of
Exhi bit 2020 -- 20- -- 1022, do you see
Figure 11.257

A Yes.

Q Figure 11.25, at the bottom of page 447
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of Professor Jacob's textbook marked as

Exhi bit 1022, concerns timng for a read command
followwng a wite command to a different rank,
correct?

A. The title says "Read following wite to
di fferent ranks of DRAM devices."

Q It was known at the tinme of
Pr of essor Jacob's textbook, by 2008, how to avoid
bus conflicts when there's a read command fol | ow ng
a wite conmand to a different rank of nenory
devi ces, correct?

MR. LI NDSAY: bjection. Form

THE DEPONENT: It looks |ike Figure 11.25
I's described as, quote, "shows a slightly different
case for a colum-read command that follows a
colum-write conmand,"” and goes on to explain in
detail .

So this | ooks |ike another specific
scenario that Dr. Jacob's references is considering
here, 11.25, of sone kind.

Q (By M. Chandler) Could you turn to the
Kimreference marked as Exhibit 1014 and | ook at
Figure 5 and |l et nme know when you are there.

A. kay -- oh. Ckay.

Q Figure 5 of the Kimreference marked as
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Exhibit 1014 illustrates TSVs that are an
el ectrical communication with sone, but not all, of
the array dies, correct?

A It's described as schematically
illustrating the configuration of a sem conductor
menory apparatus in accordance wth one enbodi nent
of the invention, and it shows a TSVl connecting to
a Cl and TSV2 connecting to a C2.

Q In Figure 5 of Kim narked as
Exhi bit 1014, TSV1 on the left is not an electrical
communi cation with the array die at the top of the
stack, correct?

A | -- as | recall, Kimjust nentions that
the TSV is directly connected to C1. | don't
recall there being any discussion of a form of
connection to C2.

Q And in Figure 5 of Kim nmarked as
Exhi bit 1014, TSV2 on the right is not an
el ectrical communication with the array die in the
m ddl e | abeled "C1," correct?

A. | would say that there's just a pat hway

illustrated in this figure of it connecting to C2;

that there's only array -- or one of these Kim
menory -- nenory C2 or Cl connected to each of the
TSVs.
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Q Pl ease turn to paragraph 47 of Kim Let 12:50: 59
me know when you are there.

A Ckay.

Q Par agraph 47 of Kim marked as
Exhi bit 1014, states that Figure 5 includes a main 12:51: 20
chip CO and slave chips Cl1 and C2 and that those
chi ps are stacked as shown in Figure 5, correct.

MR. LINDSAY: bjection. Form
THE DEPONENT: It says that the -- it's a

sem conduct or nenory apparatus, referring to 12:51:51
apparatus 3, and it has a main chip CO and this
plurality of slave chips Cl and 2, and the chips
C0, Cl, and C2 are connected by TSVs.

Q (By M. Chandler) As shown in Figure 5,
t hose chi ps are stacked vertically, correct? 12:52: 09

A That is the way they are visualized in
Fi gure 5.

Q As shown in Figure 5 of Kim narked as
Exhi bit 1014, each slave chip has its own
I nput/out put driving section nunbered, for exanple, 12:52: 33
100 and 200, correct?

A I n paragraph 28, the sections 100 and 200
are referred to as first and second i nput/ out put

driving sections.

Q In Figure 5 of Kim marked Exhibit 1014, 12:53: 23
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ESV1 i npl enents the data |lines for @ O _RankO, and
TSV2 inplenents the data |ines for G O Rankl,
correct?

A That sounds generally right. The TSV1 is
for A O RankO, and TSV2 is for d O _Rankl.

Q In Figure 5 of Kim narked as
Exhi bit 1014, slave chip Cl is in a first rank
call ed "RankO0," and the other slave chip C2 is in a
second rank called "Rankl," correct?

A That sounds right. [|'m going back to
par agraph 26, tal king about the second data
I nput/output line GO Rankl in a nenory bank of a
second rank Rankl, et cetera.

Q Pl ease turn to paragraph 48 of Kimand
l et me know when you are there.

A Ckay.

Q In the third sentence of paragraph 48 of
Kim marked as Exhibit 1014, it's disclosed that,
quote, "In the 3D sem conductor apparatus in which
the plurality of chips are stacked, the plurality

of chips may operate individually," end quote.
Did | read that accurately?
A Yes.
Q And Ki mgoes on to state that the "first

and second slave chip Cl1 and C2 may be divi ded as
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first and second ranks RankO and Rankl and be
separately operated by chip selection signals CSO
and CS1," correct?

A That's what the sentence states, yes.

Q So it would be fair to say that Kim
mar ked as Exhibit 1014, discloses a stack of nenory
chi ps where each chip corresponds to a rank, and
each rank can be selected by a chip selection
signal, correct?

A | woul d say this paragraph of Kim states
that in its 3D sem conductor apparatus, there's --
a plurality of chips that are stacked, per the
words it uses, and then states that the first and
second sl ave chips C1 and C2 may be divided as
first and second ranks and be separately operated
by chip selection signals CSO and CS1, and then
goes to showits various figures that discusses
this in further detail.

Q Coul d you turn to your expert declaration

mar ked as Exhibit 2023 and | et nme know when you are

t here.

A Ckay.

Q Turn to page 51. Let ne know when you
are there.

A Ckay.
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Q I n paragraph 92 of your declaration
mar ked as Exhibit 2023, you have drawn four nenory
devices that are sinultaneously outputting data to

the sane data lines resulting in a collision,

correct?

A That's correct, yes.

Q I n your opinion, would a person of
ordinary skill in the art know that if four nenory

devi ces are sinmultaneously outputting data to the
sane data lines, that, as a result, there could be
a collision?

A In this high-level exanple, yes.

Q Do you believe a person of ordinary skill
in the art would be notivated to avoid such a
col l'i sion?

A If the collision we are tal king about
were causing the types of problens | |ist,
you know, damage to circuits or electrical or
signal problenms, | think they would, yes.

Q The figure shown in paragraph 92 of your
expert decl aration marked as Exhibit 2023 was

created by you, not by Dr. Wl fe or by Sansung,

correct?
A. That's correct.
Q I n your opinion, a person of ordinary
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skill in the art would not have shared a TSV for
data signals connected to nmultiple chips in the
sanme rank, correct?

A | discuss as to why a person of skill
woul d not do that in the context of Kim given the
solution that Kim-- or in Dr. Wlfe's proposed
nodi fications to Kim given the -- what Kim
di scl oses to begin with, that it wouldn't work.

Q And the reason that you state it wouldn't
work is because of collisions, correct?

A. As | recall, that's part of the reason |
di scuss, in light of at | east one of Dr. Wlfe's
nodi fications to Kim

Q In your opinion, it was known at the tine
that sharing a TSV for data signals anong nul tiple
chips in the sane rank could |lead to data
collisions, correct?

A. That's correct, in the context | discuss
in my declaration.

Q It was al so known to a person of ordinary
skill in the art that nmultiple chips in different
ranks coul d share the sane data |ine wthout
causing collisions, correct?

A In certain contents, correct.

Q Pl ease turn to page 64.
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Do you have page 64 in front of you?

A Yes.

Q At the top of page 64 of Exhibit 2023,
you created a nodified version of Figure 2 of the
Kimreference marked as Exhibit 1014, correct?

A Yes, that's correct.

Q And, to be clear, the figure at the top
of page 64 of Exhibit 2023 was created by you, not
by Dr. Wl fe or by Sansung, correct?

A That's correct, yes.

Q In your nodified version of Figure 2 of
Ki m shown on page 64 of your declaration marked as
Exhi bit 2023, you have added four chips |abel ed
“chip A" "chip B," "chip C," and "chip D"
correct?

A Correct.

Q And the way that you have nodified
Figure 2 of Kimat the top of page 64 of your
decl arati on marked as Exhi bit 2023 is inconsistent
wi th the disclosure of Kimbecause you have chip C
I n RankO connecting to G O Rankl, correct?

A | would say that this figure is intended
to visualize one of the nodifications to Kimthat
Dr. Wlfe presented in his deposition.

Q Well, to be clear, just so there's no
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m sunderstanding, Dr. Wl fe did not present the
figure shown at the top of page 64 of your
decl aration marked as Exhibit 2023, but, rather,
that figure is your characterization of what
Dr. Wl fe was tal king about, correct?

A | would say it's ny visualization of what

| ' munderstanding himto say in his deposition.

Q Kim marked as Exhibit 1014, does not
teach having a chip in RankO connected to 3 O Rankl
and does not teach having a chip in Rankl connected
to A O RankO as you have shown at the top of

page 64 of your declaration marked as Exhibit 2023,

correct?

A. | don't believe Kimexplicitly teaches
t hat, no.

Q In your opinion, if Kimwere nodified

such that a chip in RankO were connected to
G O Rankl and a chip in Rankl were connected to
G O Rank0O, the result of that could be collisions,
correct?

A As | discuss in ny declaration, there are
a few different adverse-effect scenarios that
occur. | think collisions was one. Perhaps | oss
of data was anot her one, dependi ng on how things

are operating.
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Q And, in general, a person of ordinary
skill in the art would be notivated to avoid

collisions and |l oss of data; is that fair?

A As we have tal ked about earlier today and
yesterday, in a general sense, | think that's --
that's fair.

Q Coul d you please turn to page 68 of your
declaration and | et nme know when you are there.

A Ckay.

Q In the mddl e of page 68 of your
decl aration marked as Exhi bit 2023, you have
created another nodified version of Figure 2 of Kim
mar ked as Exhibit 1014, correct?

A That is correct. The intent was for ne
to visualize another nodification to Ki mthat
Dr. Wl fe expressed in his deposition, as | recall.

Q And, to be clear, the figure in the
m ddl e of page 68 in your declaration marked as
Exhi bit 2023 was created by you, not by Dr. Wlfe
or by Sansung, correct?

A That's correct.

Q And you did not show this figure to
Dr. Wilfe and ask himif it's an accurate
representation of his opinions, correct?

A. | -- I, personally, haven't comuni cated
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with himon this matter.

Q And as far as you know -- as far as you
know, nobody showed the figures that you created in
your decl aration marked as Exhibit 2023 to
Dr. Wilfe to ask himif those figures accurately
represented his opinions, correct?

A | am-- | am not aware one way or the
ot her, sure.

Q Could you turn to page 70 of your
declaration and | et nme know when you are there.

At the top of page 70 of your expert
decl aration marked as Exhi bit 2023, you have nade a
four-rank nodification of Figure 2 of Kim narked as
Exhi bit 1014, correct?

A | created this figure, again, as |
recall, to visualize what | understood as anot her
nodi fication to Kimthat Dr. Wl fe proposed in his
deposi ti on.

Q But, to be clear, the figure at the top
of page 70 of your decl aration nmarked as
Exhi bit 2023 was created by you, not by Dr. Wlfe
or by Sanmsung, and was never shown to Dr. Wl fe for
himto confirmwhether or not it actually
accurately represents his opinions, correct?

A. | would say that | -- this -- this figure
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was created by nme; you're right. And to the second
part of your question, simlar to before, | don't
know one way or the other if this was presented to
Dr. WIlfe at sone point in tine.

Q I n your four-rank version of Figure 2 of
Kim shown at the top of page 70 of your expert
decl arati on marked as Exhi bit 2023, you assune that
Kims circuits woul d operate the sane way as in

Kims original Figure 2, correct?

A. That is correct, as | recall figure --
the -- the earlier figures of Kim
Q For exanple, in your nodification shown

at the top of page 70 of Exhibit 2023, even though
you nodify Figure 2 of Kimto have four ranks of
nmenory devi ces, you only show two chip sel ect
signals, CSO and CS1, received by the shared data
/O circuit 1000, and you don't show anywhere in
this figure that there would be four chips of
sel ect signals, correct?

MR. LINDSAY: bjection. Form

THE DEPONENT: | don't -- as | recall,
Dr. Wilfe didn't articul ate anythi ng about
additional chip select signals that would relate to
what this figure is visualizing.

Q (By M. Lindsay) And you have not shown
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or addressed whether or not there would be four
chip select signals in your four-rank nodified
version of Figure 2 of Kimshown at the top of
page 70 of your declaration marked as Exhibit 2023,
correct?

A Dr. Wilfe didn't offer that in his
nodi fication to Kim | am sinply addressi ng what
he proposed.

Q Well, to be clear, you are addressing
what you are characterizing he proposed.

You never asked him-- and | don't
bel i eve Netlist ever asked him-- whether there
woul d be four chip select signals if there are four
ranks, correct?

MR. LI NDSAY: bjection. Form

THE DEPONENT: |1'mgoing -- ny -- ny
visualization here is what Dr. Wlfe, ny
under st andi ng, has testified to under oath. |
don't recall the exact |line of question and
answers. |If |I've mscharacterized it, | would be
happy to bring up his deposition transcript,
perhaps -- if you think he nentioned additional
chip select. | don't recall that.

Q (By M. Chandler) Do you recall anyone

aski ng hi m how many chip select signals would be
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used for a four-rank nenory nodul e?

A. | -- 1 don't recall all of his, if I
remenber, two days of deposition testinony. |
woul d t hi nk, though, if he had offered that
information, | would have certainly -- ny intention
woul d be to -- have included it in this

vi sual i zat i on.

Q | n paragraph 122 -- why don't you just
briefly review paragraph 122 of your declaration
and | et me know when you're -- you're ready.

A Ckay.

Ckay.
Q Your conclusion, with respect to the

four-rank nodification of Figure 2 of Kim shown at
the top of page 70 of your expert declaration

mar ked as Exhibit 2023, is that that nodification
woul d work the sane way as described with reference
to Figure 1 of Kimthus resulting in, quote,

"unavoi dabl e data collisions,"” correct?

A That the unavoi dabl e data collision that
Kim tal ks about would be present -- would be,
again, present in this solutionin -- in the figure

at the top of page 70.
Q At the end of paragraph 122 of your
expert declaration marked as Exhi bit 2023, you
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created another figure, correct?

A That's -- that's correct.

Q On the left side of the figure shown in
the top of page 71 of your expert declaration
mar ked as Exhibit 2023 is Figure 1 of Kim
describing the prior art at the tinme, and then, on
the right, you added an equal sign, and then, to
the right of that, you added what you characteri ze
Dr. Wl fe was proposing, correct?

A That is a visualization of what he was
proposing in relation to this nodification that he
di scussed.

Q And it's your characterization of what he
was proposing. You and Netlist never showed the
figure on page 71 of Exhibit 2023 to Dr. Wl fe,
correct?

A | amunaware if it was shown to him or
not. It was ny intent to visualize -- to create a
visualization for exactly what he was saying in his
deposi ti on.

Q So, to be clear, the figure shown towards
the top of page 71 of your expert declaration
mar ked as Exhibit 2023 is sonething that you
created, not sonething that Dr. Wl fe or Sansung

created, correct?
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A The figure itself, yes, that's correct.

Q And the figures that you created in your
expert declaration marked as Exhi bit 2023, you
created themafter Dr. Wl fe's deposition, neaning
the -- neither you nor Netlist could have shown
themto Dr. Wil fe during his deposition, right?

MR. LI NDSAY: bjection. Form
THE DEPONENT: The figures we have been

di scussing for the last half hour or so, yes, |
created those after what | understand was
Dr. Wife's deposition -- or his sort of one and
only deposition, after reviewing that transcript.
| really don't know if they may have present -- nmay
have been presented to him |'m guessing he read
my report, but they -- they would have been
generated by ne after that either one and only or
first deposition | reviewed.

Q (By M. Chandler) Please turn to page 76
of your declaration and | et ne know when you are
t here.

A Ckay.

Q At the top of page 76 of your expert
decl arati on marked as Exhi bit 2023, you have
created another nodification to Kinls figures,

correct?
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A That is correct.

Q And, to be clear, the nodified version of
Kimat the top of page 76 of your expert
decl arati on marked as Exhi bit 2023 was created by
you, not by Dr. Wl fe or by Sansung, correct?

A The figures thensel ves, yes.

Q And you are not aware of anyone ever
showi ng those nodified figures or variations of
those nodified figures to Dr. Wil fe during his
deposition so that he could comment on whet her or
not they accurately represent his opinions,
correct?

A | am not aware of the figures being shown
to Dr. Wl fe one way or the other.

Q In form ng your opinions in your expert
decl arati on marked as Exhi bit 2023, you relied on
your nodified figures of Kimwhich are not part of
Dr. Wlfe's declarations and not part of Sanmsung's
petitions, correct?

MR. LINDSAY: bjection. Form

THE DEPONENT: | relied on Dr. Wlfe's, |
woul d say, decl aration and deposition testinony,
parts of which | visualized in these figures.

Q (By M. Chandler) And, again, to be

clear, these nodified figures in your expert
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decl aration marked as Exhibit 2023 are -- are your
characterizations of Dr. Wlfe's opinions and are
not actually figures that either Dr. Wlfe or
Sansung has ever presented, correct?

MR. LI NDSAY: nbjection. Asked and
answered. Form

THE DEPONENT: They're -- they are
figures representing ny understandi ng of what
Dr. WIlfe was articulating in his report --
or dep- -- or declaration and, | think, nore
specifically his deposition. | don't -- they were
not created by Sanmsung or Dr. Wil fe. | don't know

i f they have been presented to Sansung or Dr. Wlfe
one way or the other.

MR. CHANDLER: Wy don't we take a break,
but before you run away after the videographer gets
us off the record, we should chat about how | ong
t he break shoul d be.

THE DEPONENT: Ckay.

THE VI DEOGRAPHER: We are off the record
at 1:23 p. m

(Recess taken.)

THE VI DEOCGCRAPHER: W are back on the
record at 2:15 p. m

Q (By M. Chandler) Dr. Brogioli, do you
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have any corrections or clarifications you would
like to make to your earlier testinony?

A Not at this tinme, no.

Q Could you pull up Exhibit 1017, which is
the Wman reference, and | put it in the chat at
t he begi nning of the day.

A Ckay.

Q And please turn to Figure 5. Let nme know
when you are there.

A Ckay.

Q In Figure 5 of the Wnan reference narked
as Exhibit 1017, the signal will conme fromthe left
side of the figure and can be output at any of the
tap-off |ocations, TO, T1, T2 or T3, as well as 508
on the right, correct?

A That's right, the -- the five tap-off
| ocations that Wnman refers to.

Q In Figure 5 of Wnan marked as
Exhi bit 1017, if only the driver 502-1 is enabl ed,
the input signal is driven only by driver 502-1 to
tap T1l, correct?

A | amjust rereading the section of Wnan.

So it looks like if only the 502-1 driver
iIs off, you would be using the T1, or 506-2 tap, to

get that output val ue.
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Q And the transcript, | think, didn't

accurately get your testinony. | think you said if
only 502-1is "on," not "off" but "on," correct?

A That -- that's correct, yes.

Q So for clarity, could you give your
answer agai n.

A | was saying that if -- if only the 502-1
driver is on, one would use the -- you could use
506-2 tap to get a -- a val ue output.

Q So in the situation where only driver

502-1 is enabled, the signal is driven only by
driver 502-1 to tap T1, which is al so |abel ed
"506-2"; is that correct?

A. That appears to be at | east what
Figure 5 is illustrating.

Q And if Figure 5 of Wnman narked as
Exhi bit 1017, if only drivers 502-1 and 502-2 are
enabl ed, the input signal is driven by both driver
502-1 to tap T1 marked as "506-2," and driver 502-2
will drive to tap T2 marked as "506-3," correct?

A | think that sounds right, in -- Wnan
tal ked about different configurations or --
different configurations of the different drivers
to divide up the driver |evel.

Q So in Figure 5 of Wiman nmar ked as
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Exhi bit 1017, tap T2 | abel ed "506-3" can be
sel ected as the output driven both drivers 502-1
and 502-2, correct?

A That's nmy -- that is ny recollection;
that's right. You could pull the T2 or 506-3 tap
whi ch woul d be including a signal com ng from ENB1
and ENBO.

Q For clarity, | think you just m sspoke.
The -- the ENB is referring to the --

A You're right.

Q -- a nane --
A You're right. | -- I -- let ne reanswer.
If -- if you're -- the output at tap T2,
or 506-3, would be a signal conprom sing the -- the

driver triangles we see in 502-2 and 502- 1.

Q And just to do one nore exanple from
Figure 5 of Wman marked as Exhibit 1017, if only
drivers 502-1, 502-2 and 502-3 are enabl ed, then
the sanme input signal is driven by driver 502-1 to
tap T1l, driver 502-2 to tap T2, and driver 502-3 to
tap T3, correct?

A There are -- | would say that those
drivers are used to generate a signal avail able on
those various taps, as | recall.

Q Thus, in that exanple of Figure 5 of
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Wman marked as Exhibit 1017, tap T3 can be
sel ected as the output driven by drivers 502-1,
506- 2, and 502-3, correct?

A The driver -- those driver conponents
within Figure 5, yes.

Q In Figure 5 of Wnman narked as
Exhibit 1017, in the exanple where the output is
tapped off at T2, the driver size is larger than
when the output is tapped off at T1, correct?

A No. The driver size of Wman is the
fixed driver that Wnman tal ks about. It's --
Figure 5 just gives you various output |evel
sel ections that you can select fromits
Figure 5 circuit.

Q Take a | ook at Figures 3 and 4 of Wman
and |l et nme know when you are there.

A kay.

Q The driver size in Figure 4 of Wman, in
your opinion, is larger than the driver size in
Figure 3 of Wnan, correct?

A. It | ooks like, at |east the way these two
figures are visualized, Figure 4 has nore stages to
it than Figure 3 --

Q And woul d you consider --

A. -- SO --
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Q Ch, sorry, go ahead.

A | would say the -- the universe of
functionality, there are nore conponents in
Figure 3 than in Figure 4.

Q |s the driver size in Figure 4 of Wman
| arger than the driver size in Figure 3 of Wnan
mar ked as Exhibit 10177

A. | -- I don't think I perforned -- well,
I f your question is in terns of physical size, |
don't know that | have perfornmed an anal ysis
conparing Figure 3 of Wman to Figure 4 of Wnan.

They both represent a driver in Wnan.

Q | was asking about driver size.
A. Right. | don't -- | don't recall an
anal ysis of whether -- what constitutes Wnman's

Figure 3 driver nust be, for exanple, physically

| arger or smaller than the Figure 4 driver of

W nan.

Q What is "driver size"?

A It could be the physical size of a
driver. It could be -- if you are |ooking at the

power output, things of that nature.
Q And in the context of the '060 and ' 160
patents, what is "driver size"?

A As | recall, it's tal king about using a
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small -- in cases of using a smaller driver for

I nstances where you may not need as nuch power,
things like that, you can use sonething physically
smal | er.

Q In general, is there -- or can there be a
correl ati on between the physical size of the driver
and the anmount of power associated with the driver?

MR. LINDSAY: bjection. Form

THE DEPONENT: | would say, in a general
sense, perhaps, if soneone is |ooking at transistor
sizes to drive a signal, and things |ike that.

Q (By M. Chandler) The only reason | ask
I's because when | asked you about driver size in
context of the '060 and ' 160 patents, you seemto
be referring to both physical size and the anount
of power, so it was unclear to ne if you were
suggesting that driver size is one or the other or
both or if they are correlated, and, therefore, it
doesn't make a difference.

MR. LI NDSAY: bjection. Form
THE DEPONENT: | would say that they are
general ly rel at ed.

Q (By M. Chandler) Could you |Iook at
Figure 7 of Wman. Let ne know when you are there.

A Ckay.
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Q And you may want to | ook at the
description of Figure 7 and 8 briefly and just |et
me know when you are ready.

A Sure. @Gve ne one nonent.

Q And you don't have to go all through
Figure 8A and all that. Just -- just |ook at
Figure 7 and 8. And, if you want, you can | ook at
the correspondi ng description and just |let nme know
when you are ready.

A kay. One m nute.

Ckay. Go ahead.

Q Figure 8 of Wman marked as Exhibit 1017
shows different cross-sections of Figure 7,
correct?

A. It says it's the cross-sections of the
chips in Figure 7.

Q And how woul d you explain to a | ayperson
what Wman is teaching with Figures 7 and 8?

A So it's saying that Figure 7 is a
sinplified formof a stack and that it's talking
about drive in relation to capacitance, resistance,
and so forth.

And then Figure 8 shows cross-sections of
Figure 7.

And then it nentions Figure 8Ain a
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scenario of -- the connection would require m ninal
drive and refers -- tal king about how the driver in
Figure 5 is used in this scenario.

Q In Figure 8 would it be fair to call
802, 804, 806, 808 TSVs?

A | -- that may be what it's referring to.
In colum 6, it's referring to this through-chip
vi a connecti on.

Q And is a TSV a type of through-chip via
connection?

A Oh, we have tal ked about the
t hrough-silicon via yesterday and today. W may be
t al ki ng about the sane thing.

Q Coul d you go to your expert declaration
and go to paragraph 94 and | et ne know when you are
t here.

A Ckay.

Q | n paragraph 94 of your expert
decl aration marked as Exhibit 2023, you cite to
page 413 of the Jacob textbook marked as
Exhi bit 1022 as shown at the bottom of that
par agr aph, correct?

A That | ooks right, yes.

Q And you state that "normally, in a

JEDEC- conpliant DIMM when a read or wite command
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Is sent, devices in the rank selected by the chip
sel ect signal would output or receive data bits
simul taneously in parallel with each bit accessed
In an access cycle carried on a separate data |ine
to a separate data termnal, as illustrated bel ow
and as woul d" be "understood by a person of

ordinary skill in the art," correct?

A. That's -- that's right.

Q And then can we | ook at the page that you
cited fromthe Jacob's textbook and | et ne know
what you are there.

A 413. Ckay.

Q And you believe the description by
Prof essor Jacob of ranks in section 10.2.2 of his

t ext book marked as Exhibit 1022 is consistent with

t he understandi ng of a person of ordinary skill in
the art?
A. That he seens to be addressing, on this

page, sone of the anbiguity between rank and bank
but then explains that the word "rank" being used
for a set of DRAM devices that are performng a
read or wite together. So, at a high level, this
seems accurate.

Q So, at a high level, Professor Jacob's

descriptions of rank in section 10.2.2 of his
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t ext book marked as Exhibit 1022, you woul d say,
Is -- accurately represents the understanding of a
person of ordinary skill in the art?

A It seens to be at the tine that this was
witten in terns of addressing sone of the
anbi guity between bank and rank in illustrating in
his reference, at least in this section at this
time, what a rank is as shown in the figure.

Q And wth respect to what you described as
the anbi guity between bank and rank, there was a
time when the phrase "physical bank" was used, and
now, according to Professor Jacob, the nore

preferred termfor the sanme concept is "rank,"

correct?

A That's nore or | ess what was going on. |
think other -- other experts for Sansung have, and
nmysel f have, generally been in agreenent in -- in
that -- have been in agreenent on that -- that
poi nt .

Q Netlist did not invent SDRAM nenory
devi ces, correct?

A | would say in the -- at least in the
context of ny engagenent, | don't recall them
stating on paper or publications that they invented

t he SDRAM nenory devi ce.
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Q I n ot her words, SDRAM nenory devices were
known before the '160 and '060 patents, right?

A. Yes, that's right.

Q And Netlist did not invent DDR nenory
devi ces, including DDRL or DDR2 or DDR3, correct?

A | don't recall seeing in ny -- in the
materials | reviewed or the -- the patents that |
have worked on Netlist claimng to have invented
t hat .

Q DDR nmenory devi ces, such as DDR1, DDR2,
and DDR3, were known before the '160 and ' 060
patents, correct?

A That's correct.

Q Netlist did not invent non-volatile
menory, correct?

A Not that | have seen inny -- ny role. |
don't recall the materials | have reviewed clai mng
t hat .

Q Non-vol atile nenory was known before the
'160 and the '060 patents, correct?

A That's correct.

Q Netlist did not invent SRAM nenory,
correct?

A. | don't recall themclaimng to have done

t hat . | haven't seen evidence of that either.
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Q SRAM nenory devi ces were known before the

'160 and the '060 patents, correct?
A. That's correct.
Q Netlist did not invest nenory packages

such as DRAM packages, correct?

A | don't recall Netlist claimng to have
invented that or | don't recall, nyself, seeing
information of -- of -- of that type either.

Q Menory packages, such as DRAM packages,
wer e known before the '160 and the ' 060 patents,
correct?

A That's correct.

Q Netlist did not invent through-silicon

via, abbreviated "TSVs," correct?

A. | think that's correct. There were
references discussing forns or uses of -- of TSVs
in the path.

Q TSVs were known before the '160 and the
'060 patents, correct?

A That's correct.

Q Netlist did not invent array dies,
correct?

A. | -- I don't knowif | have forned an
opi nion on that one way or the other if we are

tal ki ng about the array dies as contenplated in
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the -- in these patents.
Q As we discussed earlier, the '060 and

'160 patents, each of the array dies can be SDRAM
or non-volatile nmenory or SRAM nenory, all of which
exi sted before the '160 and the ' 060 patents,
correct?

A Those types of nenory technol ogy, for
exanple, SRAM or DRAMitself, were known prior to
these patents; that's correct.

Q Do you have any corrections or
clarifications you would like to nmake to any of
your testinony earlier today or yesterday?

A. Not that | have right now, no.

MR. CHANDLER: Al right. | wll pass
the w tness.

MR LI NDSAY: Ckay. | will need sone
time to go through notes fromyesterday and today.
Can we take maybe hal f hour?

MR. CHANDLER:  Sure.

THE VI DEOGRAPHER: O f the record,
Counsel ?

MR. CHANDLER  Yes.

THE VI DEOCRAPHER: W are off the record
at 2:43 p. m

(Recess taken.)
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THE VI DEOGCRAPHER: W are back on the
record at 3:16 p. m
EXAM NATI ON
BY MR, LI NDSAY:
Q Dr. Brogioli, do you recall yesterday
di scussing with counsel the Ri ho reference,
Exhi bit 1016, and whether there were electrical
comuni cati on between TSV715 or TSV08 with certain
SDRAM di es?
A. | generally recall a discussion around
that. Pulling up R ho now.
Ckay. | have it up.
Q Ckay. |If you could take a | ook at
paragraph 112 di scussing Fi gure 8A?
A Ckay.
Q Can you -- sorry.
A Go ahead.
Q Can you read the | ast sentence of that
paragraph 112, pl ease.
MR. CHANDLER: (Objection. Leading.
THE DEPONENT: And you are -- you are
aski ng paragraph 112 of R ho, correct?
MR LI NDSAY: Yes. Correct.
THE DEPONENT: The | ast sentence states:
“"Therefore, the SDRAM D15 is in a state conpletely
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di sconnected fromthe data signal DQ TSV715."

Q (By M. Lindsay) ay. And the '060 and
'160 patents nention both electrical connection and
el ectrical communi cation?

A That's correct.

Q So applying the sane neani ng of the
'060 patent for the term"electrical connection,”
is there electrical connection between DQ TSV715
and at | east a portion of the SDRAM D15?

A Yes, there is.

Q And which -- so which portion of
SDRAM D15 is DQ TSV/715 el ectronically connected to
i f you | ooked at Figure 8A of R ho?

A It would be the CSI5 wth a block here
show ng -- enconpassing the SA and SB switch.

Q Ckay. And if we look at Figure 5 of Ri ho
next, again, applying the sane neani ng of
el ectrical connection as in the '060 and ' 160
patents, is TSV715 electronically connected to any
portion of the SDRAM D147

A. Yes, it iIs. It would be the same
scenario where it is -- it is connected to that
same SDRAM -- el ectronically connect ed.

Q And what -- what portion would be

el ectronically connected? If you want to refer
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Figure 8A, that's fine, or Figure 5.

A It would be at | east that sanme portion of
the -- | think the CS15 bl ock shown here with the
SA and SB conponents as part of it.

Q Ckay. |If we could take a | ook at your --
your declaration for a nonent, Exhibit 1023 [sic],
paragraph 251 -- | will get there as well -- which

Is on page 156, and it continues with a figure onto
page 157.

A Ckay.

Q Does this paragraph and the acconpanyi ng
figure explain one reason why you concl uded t hat
there is an electrical connection between R ho's
TSVs and each of the SDRAM di es when swi tches SA
and SB are turned off?

A It is. This -- this sectionis, in fact,
tal ki ng about just that; that even when this

transm ssion gate is off or if the switch were off,

there's still signals between that TSV we have been
tal ki ng about and the input stages and that -- and,
thus, there's the -- there's electrical connections

and el ectrical communi cati on.
Q Ckay. |If | could direct your attention
to the Ruckerbauer reference Exhibit 1024 and, in

particul ar, Figure 5A and --
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A. One second.

Q -- there's sone disclosure around that if
you want to take a |l ook at paragraph 9 -- |I'm
sorry, colum 9, line 66, and that continues to
colum 10, line 8 or so.

A Ckay.

MR. CHANDLER: Just one nonent. | need

to pull that back up, if you give nme one second.
Got it, so the end of colum 9, top of
col um 10?
MR LI NDSAY:  Yes.
MR, CHANDLER  Okay.
Q (By M. Lindsay) According to
Rucker bauer, what do the solid |ines between the
bi directional buffer and the TSV nean?
A That in the case of the solid line -- I'm
trying to find the exact |anguage Ruckerbauer uses.
The -- as | recall, the solid Iine, as we
see here in 5A, is the ability to have that switch
enabl ed to effectively send data back and forth, if
you w l|.
Q Ckay. And then with respect to the dash
lines, what's the significance of Ruckerbauer's use

of the dash |ines?

A. That there's still -- as this
2 ESQUIRE 800.211.DEPO (3376)
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paragraph -- bottomof -- | think we are in

colum 10 -- 9, top of colum 10, that there's

still a connection there, but they're -- it's

turned off, so you are not able to send data bits,

for exanple, back and forth, or the enable signal

Is -- Is saying it's off.

Q So there would be -- is it accurate to

say there would be a physical connection between

the buffer and the TSV but that the physical

connection is not used for electrical
MR, CHANDLER:

THE DEPONENT: |

coupl i ng?

bj ection. Leadi ng.

woul d say, yes, that's

roughly what -- that's what Ruckerbauer gets at at

the top of colum 10 where, | guess, at line 6 is

saying, "To illustrate the inplenented coupling,
wher eas dashed

whi ch

solid lines are used in the figures,
i nes indicate existing physical connections,
are not used for an electrical

Q (By M.

meani ng of el ectrical

coupl ing. "
Li ndsay) So using the sane
connection as in the '060 and
'160 patent where a buffer is illustrated as
physically connected to a TSV but not used for
el ectrical coupling, is there an electrical
connection between the TSV and the buffer?
MR. CHANDLER:

bj ection. Leadi ng.
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THE DEPONENT: Yes, there is in
Rucker bauer .

Q (By M. Lindsay) And -- and so why --
why woul d there be an el ectrical connection still
bet ween the buffer and the TSV?

A Wel |, because, as we discussed earlier,
there's still this physical pathway and connecti on
between the TSV and buffer, and so there's still an
el ectrical connection there regardl ess of the
enabl e signal.

Q Ckay. Wuld there be an electrical
connection to at |east the input stage of that
bi di recti onal buffer?

A. Yes, there would; that's right.

Q And so would -- the TSV is still going to
experience the -- the load that's presented by the
buffer?

MR. LI NDSAY: nbjection. Leading.

THE DEPONENT: Yes, that's -- that's
correct, and that's -- | think it was
par agraph 251, perhaps, of ny declaration that
tal ks about that same -- that sane concept.

MR. LI NDSAY: Okay. |If we can take a
| ook at Ellsberry next and --

MR. CHANDLER: What exhibit?
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MR. LI NDSAY. 1026, Figure -- Figure 2.
THE DEPONENT: Ckay.
Q (By M. Lindsay) So |ooking at Figure 2,

you see a -- connected to switch ASIC 208, there's
a bank 3 and bank 17
A. Yes.

Q Do bank 3 and bank 1 present a capacitive
|l oad to bus 234 that's shown above switch ASIC 2067
A. No.
Q Ckay. | think that's all | have on
El Il sberry, if you next open up Exhibit 1015 for ne,

Raj an.
A Ckay.
Q Do you recall discussing with counsel
yesterday certain timng diagrans in -- in Rajan?
A | do, yes.
Q Do you recall questions yesterday

regardi ng | atency, other than the actual |atency of
a device may be presented to the nenory controller?
A Yes, | do.
Q Wul d -- would such an approach resol ve
t he unavoi dable data collisions in the Kim
reference where it's doing cross rank,
read-after-wite operation?

MR. CHANDLER: (Objection. Leading.
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THE DEPONENT: No, and just providing a
value to the nenory controller doesn't solve the --
the scenario that Kim contenplates of the
read-after-these-wite operations.

Q (By M. Lindsay) Do you also recall
di scussing with counsel yesterday Exhibit 1019,
which is the DDR3 SDRAM JEDEC specification, in
particular, a -- certain timng diagranms in
Exhi bit 1019?

A. | do, yes.

Q Does the device in Kim-- in the Kim
reference follow the timng diagrans of
Exhi bit 10197

A. No. That -- ny -- that's not ny
understanding. Kimhas its own tim ng
illustrations.

Q Separate topic.

Do you recall discussions with counsel
yest erday regardi ng whet her a POSI TA woul d have
been able to carry out the nention of the '060 and
'160 patents where the array die is an SRAM or
NAND?

A -- | renmenber that |ine of questioning,
yes.
Q Wuld a POSITA interpret the ' 060 or
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'160 patent, or any of the prior-art references
even, as suggesting using NAND or SRAM as the array
die and inplenenting a DRAM i nterface on the
logic -- logic die?

MR. CHANDLER: (Objection. Vague. And

al so objection. Leading.

THE DEPONENT: | would say no, and
that's -- | have a -- a fairly lengthy discussion
Iin ny declaration as to -- to various challenges
and aspects with -- with that -- or related to

t hat .

Q (By M. Lindsay) And | will just switch
gears, and, next, if you could take a | ook at and
pul | up Exhibit 1022. This is the Jacob
publ i cati on.

A Ckay. One second.

Ckay.

Q kay. And, in particular, if you could

turn to page 413 of the -- of the text.

A Ckay.

Q Do you recall discussing this
paragraph -- the section 10.2.2 earlier today with
M. Chandl er?

A Yes.

Q And in this paragraph, Jacob describes a
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couple different things. |In paragraph -- |I'm

sorry, in sentence 2, Jacob says that a rank of

menory is a bank of one or nore DRAM devi ces that

operate in |lockstep in response to a given command.
Did | read that right?

A Yes, | believe so.

Q And then a couple of sentences down,
Jacob then says that the word "rank” is now used to
denote a set of DRAM devices that operate in
| ockstep to respond to a given command in a nmenory
device -- in a nenory system is that right?

A That's right, vyes.

MR. CHANDLER: QObj ecti on.

Q (By M. Lindsay) So earlier today when
you were providing answers about this paragraph and
whet her you agreed with it or not, were you
agreeing wwth the last part that | just read, where
rank is being used to denote a set of DRAM devi ces?

A. Yes, and that's what | have used in
various part of my declarations, the later -- |
think the | ast sentence of that paragraph.

Q So just to be clear, you were not
agreeing wth any sort of reading of the second
sentence that m ght be construed to include one

DRAM device in a rank?
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MR. CHANDLER: (Objection. Leading.
THE DEPONENT: That's right, yes.
MR. LINDSAY: Okay. Nothing further from

MR. CHANDLER: Let's go off the record.
| want to check ny notes.

THE VI DEOCCRAPHER: W are off the record
at 3:36 p.m

(Recess taken.)

THE VI DEOGRAPHER: We are back on the
record at 4:01 p. m

FURTHER EXAM NATI ON

BY MR CHANDLER:

Q Dr. Brogioli, |I would like to follow up
on sone of the questions that counsel for Netli st
asked you, starting with the Ellsberry reference
mar ked as Exhi bit 1026, Figure 2.

Could you pull that up?

A Ckay.

Q Yesterday, we had a pretty |engthy
di scussi on about Ellsberry and capacitive | oad
present ed by banks of nenory devices; is that fair?

A | recall portions of that anyway.

Q And | asked if you had any clarifications

to your testinony, and you told nme yesterday that
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you didn't, correct?

A That's right.

Q But then this afternoon, counsel for
Netlist asked you sim |l ar questions about Figure 2,
and you gave testinony that was different fromthe
testinony that you gave to ne, correct, yesterday?

MR. LI NDSAY: (bjection. Msstates prior
testinony. Form
THE DEPONENT: | don't think so, no.

Q (By M. Chandler) So you think the
testinmony that you gave counsel for Netlist today
was consistent with what you were telling ne

yest erday?

A. If | recall the various questions that
you were asking, | think it was yesterday, and the
one -- | think it was one question | was asked
today, | don't think there was any inconsistency
t here.

Q In Figure 2 of Ellsberry, nenory banks 1

and 2 present a capacitive |oad on the data bus 236
but not onto data bus 234, correct?

A | am saying that -- banks [sic] 3 and
bank 1 not being connected to 234 woul dn't present
anyt hing, and then you and | went back and forth

yesterday, as | recall, about a bank 3 and a bank 1
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connected to bus 236 and what Ellsberry did or did
not disclose or what m ght be true, in a general
sense, that a POSI TA m ght consi der.

Q So you agree that, in Figure 2 of
El | sberry, nenory banks 1 and 3 are not presenting
a capacitive load onto the data bus 234?

A | would say that Figure 2, to ne, is --
seens to be illustrating that they are not
connected to 234 in any way.

Q In Figure 2 of Ellsberry, nenory banks 1
and 3 are not an electrical comunication wth data
bus 234, correct?

A | don't think | have addressed that in ny
declaration, but it doesn't look to ne |ike they
are physically connected to it what soever.

Q And they not electronically connected
either, right?

A. | don't think Ellsberry intends for
Figure 2 to show sonething |ike that.

Q And there's no indication of any
el ectrical conmuni cation between nenory banks 1 and
3 and data bus 234 in Figure 2 of Ellsberry,
correct?

A. | don't recall Ellsberry trying to convey

that. For exanple, in Figure 2, nenory bank 1 is
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actual ly conmuni cati ng over bus 234.

Q In your opinion -- and | should back up
| am going to ask a question that's not necessarily
specific to -- to Figure 2 of Ellsberry, so | don't

want you to get too hung up on Figure 2 of

Ell sberry for the -- the next question, understood?
A Ckay.
Q In your opinion, if an electrical load is

presented, does that nean that there is electrical
communi cati on?

MR. LI NDSAY: bjection. Form

THE DEPONENT: | haven't -- | haven't
formed an opinion on all scenarios that may
enconpass the question you are tal king about.

Q (By M. Chandler) WlIl, then, can you
explain to ne what you understand "el ectri cal
communi cation" to nean?

A. Well, exanples of it are just as |'ve
tal ked about today and in ny decl aration.

Q | "' m not asking for exanples. | amtrying
to get your definition of "electrical
communi cati on" consistent with the '060 and ' 160
pat ent s.

MR. LI NDSAY: bjection. Form
THE DEPONENT: | nean, | would go right
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back to the ' 060 patent for you, and we can | ook at

t he | anguage di scussing el ectrical comrunicati on.
Q (By M. Chandler) Unfortunately,

Dr. Brogioli, despite the | anguage in the patent,

whi ch we have all read, there still seens to be

sone di sagreenent between you and Dr. Wl fe as to

what el ectrical comrunication requires.

So | aminterested in your opinions and
your definition that you applied in your
declaration in formng your opinions as to what is
“el ectrical communication"?

MR. LINDSAY: bjection. Form

THE DEPONENT: | don't recall offering
construction of what "electrical conmunication”
means in this proceeding. | have certainly tal ked
about it at length in ny declaration of various
aspects of, for exanple, certain transm ssions
dates and things that Dr. Wl fe has pointed to and
aspects of themthat show el ectrical comrunicati on.

Q (By M. Chandler) In our conversation
yest erday, you often suggested to ne that if
there's an electrical |oad, that nmeans there's
el ectrical communication, and so | amtrying to get
clarity on whether that is, in your mnd, how you

know i f sonmething is an electrical communication or
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not, is whether you |l ook at the | oad?

MR. LI NDSAY: bjection. Form

THE DEPONENT: You seemto be asking a
very broad question that I -- isn't sonething |
have addressed in ny decl aration.

Again, I'm-- |'m am addressi ng a nunber
of points that Dr. Wl fe raised in ny declaration.
My intent is not to provide a universal definition
for, potentially, references | -- how they may
relate to references | haven't even seen.

Q (By M. Chandler) | amtalking about the
'060, '160 patent and the clains that use the

phrase "el ectrical conmmunication," and so we -- we
need a construction and understandi ng of what those
cl ai ns nean.

And t he neani ng of those clains should be
the sane regardl ess of what prior-art reference we
are talking about; is that fair?

A The nmeaning of the clains, that's right.

Q So what is the neaning of "electrical
comruni cation” in the clains of the '060 and ' 160
patents? Can you tell us?

MR. LI NDSAY: bjection. Form

THE DEPONENT: So there's various places

in the patent that tal ks about electrical
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comruni cation, for exanple in the summary, and
where there's an electrical communication with at

| east one data port of an array die or a first
array die. It talks about other instances of data
ports and el ectrical conmmunication with the data
ports, all of which are consistent with the clains
and consisting with the nunber of exanples that |
di scussed which Dr. Wlfe raised in his prior-art
ref er ences.

Q (By M. Chandler) In the answer you just
gave nme right now, |I didn't hear you use the word
"l oad," correct?

A | did not use the word "l oad" in ny
answer .

Q So would it be fair to say that the
construction of electrical comrunication does not
depend on | oad?

MR. LINDSAY: nbjection. Form

THE DEPONENT: | don't have an opi nion on
that one way or the other right now | wasn't
asked to anal yze that.

Q (By M. Chandler) And in the answer you
just gave ne, | didn't hear you say the word
“connection" or "electrical connection."

I n your opinion, does the construction
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for electrical comunication depend at all on
whet her or not there's an electrical connection?

A. Again, | haven't been asked to perform
that analysis or offer a construction on, quote,
“el ectrical communication" by itself or howit nmay
relate to electrical connection.

Q Coul d you turn to your expert
decl arati on, paragraph 2517

A Ckay.

Q It's actually on the next page where
you' ve got that figure.

A Ckay.

Q So at the top of page 157 of your expert
decl aration marked as Exhibit 2023 is a figure that
you created, correct?

A That's correct.

Q And the figure at the top of page 157 of
Exhi bit 2023 is a figure that you are using to
explain why, in your opinion, there's electrical
communi cation in the Riho reference; is that fair?

A That's -- that's right. [It's being
used -- | amusing that figure in support of what I
am saying in 251 -- paragraph 251.

Q The figure you created at the top of
page 157 your declaration marked as Exhibit 2023 is
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alit bit msleading wwth respect to that arrow

under the |abel "signal," to nme at |east, because
It suggests that the signal fromthe TSV wll go to
the right side of the transm ssion gate and touch
the bl ack dot on the other side of the transm ssion
gate even when the transm ssion gate is off, and
that's not what actually happens, though, right?
A. | would say there would be signals at
| east to the input stage of the transm ssion gate.
Q And so the transm ssion gate shown at
the top of page 157 of your declaration marked as
Exhi bit 2023 -- when it's off, any signal con ng
fromthe TSV wll not nmake it to the black dot on
the right side of the transm ssion gate, correct?
A. | think, at a high level, the -- if
we are -- if there's a logical 1, for exanple,
comng up the TSV and the gate is off, the
| ogical 1 value wouldn't be making it out the other
side or at that adjoining point on the other side

of the transm ssion gate.

Q Because, in fairness, when | |ook at the
orange arrow under the |abel "signal," as a
| ayperson when | ook at that arrow, the first

reacti on soneone |ike ne has | ooking at that arrow

Isit's trying to suggest that the signal fromthe
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TSV will go all the way to the other transm ssion
gate, touch the black dot, and potentially bounce
back into the TSV.

And so, for clarity, that's not what
happens when the transm ssion gate is off, correct?

MR LI NDSAY: (bjection. Form

THE DEPONENT: | would say that when the
transition gate is off -- if I'"'msending a --
the -- a signal that's intended to be a logical O
or 1 of the TSV is that -- | don't believe that

|l ogical 1 value is going to be reaching the outward
bound side of the transm ssion gate if the gate is
turned off.

Q (By M. Chandler) In the figure at the
top of page 157 of your expert decl aration marked
as Exhibit 2023, when the transm ssion gate is off,
the L1C2R2 circuit to the right of the transm ssion
gate is not an electrical conmunication with the
TSV to the left of the transm ssion gate, correct?

A So going back to Riho, the LIC2R2 is a
nodel of the driver, and |'mdescribing, in
paragraph 251, that when the gate is off, there is
still the signals going fromthe TSV to the input
stage in that gate, and, thus, there's electrical

comuni cation with transistors on the die. | don't
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recall performng an analysis of -- well, that
being electrical conmunication with the die, |
think as we were -- you were, perhaps, asking
yesterday, | haven't perfornmed an anal ysis of
subconponents -- other subconponents that nay be in
the die or nodels of conponent.

Q To be clear, | was asking about the
figure you created, and the figure you created is
based on a textbook. It's not based on R ho. You
took a textbook inmage of the transm ssion gate, and
you drew a box of the TSV on the left side and you
drew a box for a L1C2R2 driver circuit on the right
side, correct?

A. In the context of explaining portions of
Riho in response to what Dr. Wl fe was sayi ng about
Ri ho.

Q Ckay. Well, let nme ask you in the
context of transm ssion gates.

| f you have a transm ssion gate |ike the
one that you've shown at the top of page 157 of
Exhi bit 2023 and you've got a TSV on the left side
of that transm ssion gate and you have anot her
circuit, which we can call the L1C2R2 dri ver
circuit on the right side of the transm ssion gate,

when the transm ssion gate is off, there is no
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el ectrical conmunication between the L1C2R2 dri ver
circuit on the right side of the transm ssion gate
with the TSV on the |eft side of the transm ssion
gate, correct?

MR. LI NDSAY: nbjection. Form Asked

and answer ed.

THE DEPONENT: | would say, when the TSV
is -- I'"ll stick wwth ny logic -- logical 1
exanple -- that there are signals between the TSV

and that input stage of the transm ssion gate, and,
thus, there's electrical comrunication between that
TSV and the array die as there's -- the tran- --
the transistors we're tal king about are part of the
array die. | haven't perforned an anal ysis of
ot her conponents or nodels of things that nmay
reside on the array die beyond what | just said.

Q (By M. Chandler) In fairness,
Dr. Brogioli, my question to you did not include an
array die, and your figure at the top of page 157
of Exhibit 2023 does not include an array die, so
It's not exactly responsive to ny question to start
tal ki ng about array dies.

Can you answer ny question w thout

tal ki ng about array dies?

MR. LI NDSAY: bjection. Form
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THE DEPONENT: OCkay. M answer is -- is
the sane. Again, there is electrical communication
between the TSV and the transistors of the
transm ssion gate in this illustration.

Q (By M. Chandler) But there's no
el ectrical conmmunication between the TSV to the
left of the transm ssion gate and the L1C2R2 dri ver
circuit to the right of the transm ssion gate,
correct?

MR. LI NDSAY: nbjection. Asked and
answered. Form

THE DEPONENT: | have -- sorry.

| -- | haven't perforned that analysis.
It wasn't sonething that | was considering one way
or the other in providing this high-Ievel
exanple -- or this high-level illustration to
conpl enent the two or three sentences in this
par agr aph.

Q (By M. Chandler) Could you turn to
Ri ho, which is Exhibit, | guess, 1016, and we can
start with Figure 5.

A Ckay.

Q So | just want to nmake sure that we are
cl ear about your testinony on R ho, marked as
Exhi bit 1016.
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Your testinony is that taking, for
exanpl e, SDRAM D14, that ESV/715, you say, is
connected and in conmunication with the |eft side
of the transm ssion gate of SA and SB, but you do
not have any opinions to offer about whether
there's electrical conmmunication with the right
side of the transm ssion gates for SA and SB,
correct?

MR. LI NDSAY: (Objection. Form

THE DEPONENT: That there is elec- -- in
the case of SDRAM D14 in R ho's Figure 5, that
there is electrical conmmunication and -- and as we
di scussed a nonent ago earlier today, electrical
connection to the block CS14 that has the SA and SB
init, and | have discussed that in the context of
Dr. Wl fe discussing the transm ssion gate that we
just tal ked about a nonent ago.

In terns of the L1C2R2 nodel or ot her
things to what would be potentially to the right
side of CS14, | haven't offered opinions on it.

Q (By M. Chandler) So would your answer
be the sane for Figure 8A wth respect to the
transm ssion gates for SA and SB for SDRAM D15?

A. That -- in this figure as well, there

woul d be simlar electrical connection and
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el ectrical communication wth the conponents wthin

CS15.

Q And, specifically, you are pointing to
the left side of the transm ssion gate for SA and
SB, but you are not offering any testinony or
opi nions that there would be electrical
communi cation with anything on the right side of
the transm ssion gate SA and SB for SDRAM D15 and

Figure 8A of R ho, correct?

A | would say, in the context of this
visual i zation, | haven't offered an opinion on
that. As | recall, what's visualized in R ho

Figure 8A to the right of CS15 is R ho's nodel of
some kind of driver.
Q You were asked about the Kimreference,
so |l wuld like to follow up with you about Kim
Do you have Kimin m nd?
A. Yes. Let nme pull it up quickly.
Ckay.
MR. LI NDSAY: Wiat exhibit nunber?
MR. CHANDLER  1014.
Q (By M. Chandler) And the question you
were asked by Netlist, if | recall, was to the
effect of whether the JEDEC DDR3 standard is

rel evant to Kim
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Do you recall that question?

A | recall a question about if | renenber
the timng diagrans in JEDEC and, if | renenber
right, various of the timng diagrans in Kim

Q In formng your validity opinions, did
you consider the timng diagrans in the JEDEC DDR3
standard, marked as Exhibit 1019, relevant to
under st andi ng t he obvi ousness conbi nati ons
I nvolving the Kimreference marked as Exhibit 10147

A Yes, in the sense that this person of
skill would be aware of those timng diagrans in
t he JEDEC st andar d.

Q And so a person of ordinary skill in the
art conbining Kimw th another reference woul dn't
limt thenselves to only the timng di agram and
Kim correct? They would also take into account
other teachings in the art, as well as their common
sense, which would include, but not be limted to,
the timng diagrans in the JEDEC DDR3 st andard
mar ked as Exhibit 1019; is that fair?

MR. LI NDSAY: bjection. Form

THE DEPONENT: | think that they would be
aware of those figures within the JEDEC reference.
In terns of the subject matter and rel evance of

those to specific aspects of Kim they would have
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to take that into consideration as to what part of
Kimthat they were considering.

Q (By M. Chandler) Could you turn to the
"060 patent. | amgoing to ask you about both,
but, you know, pick your favorite one.

A Ckay. Go ahead.

Q You were asked sone questions about
i npl ementing the '060 patent with the SRAM or a
flash nmenory, and so | just want to follow up on
that a little bit.

Do you recall the question and the answer
you had with counsel from Netlist al ong those
lines?

A. | believe so, yes.

Q And what was the point you were trying to
make for counsel to Netlist?

A As | recall, the question was around:
Was the patent, the '060, for exanple, talKking
about using NAND flash, if I amrenenbering right,
as the array die to -- to support a type of
interface that was, for exanple, a DDR-type
interface, or DDR DRAM for exanple.

Q So the '060 and ' 160 packets -- patents,
as we di scussed, | believe, yesterday, each, that

the preferred enbodi nent can use a package that's a
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DRAM package, an SDRAM package, or a flash nenory
package, to nane a few, correct?

A That's -- it sounds |ike what the patent
is tal king about, for exanple, at the top of

colum 22.

Q And it may have been this norning that we

tal ked about it instead of yesterday.

The patent al so tal ks about preferred
enbodi nents where the array die could be a DRAM
could be an SDRAM could be an SRAM could be a
flash nenory, correct?

A That's right.

Q So according to the '060 and ' 160
patents, is it possible to have a DRAM package
where the array die inside of that package is an
SRAM chi p?

A That's not sonething | have analyzed in
the scope of -- of ny declaration, but | have just
a nunber of issues as to challenges that would --
person of skill would encounter trying to use, for
exanple, flash-type nenory in various regard -- in
vari ous aspects.

Q Well, that's what | amgetting at,
because the patent seens pretty clear that the

array die could be an SRAM or the package coul d be

a
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a DRAM package, and, yet, in response to your
question fromcounsel for Netlist, you seemto
suggest that a person of ordinary skill in the art

woul d not have a reasonabl e expectati on of success
if they tried to inplenent such an enbodi nent of
the invention of the '060 and ' 160 patent.

And so | want to try to get your best
testinony on this question of whether a person of
ordinary skill in the art, reading the '060 and
'160 patent, would have a reasonabl e expectation of
success of practicing the invention with an array
die that's an SRAM and a nenory package that's a
DRAM package as --

MR. LI NDSAY: (bjection. Form

M5. ZHONG And this is Annita.

(bj ection. Conpletely m sl eadi ng questions
regardi ng the clai mscope.

Q (By M. Chandler) Go ahead and answer,

Dr. Brogioli.

A. So as | tal k about in ny declarati on,
iIf -- if the question is soneone inplenenting a
NAND -- I'msorry, a DR -- DRAM package, for

exanple, in inplenmenting that with NAND fl ash
menory, there are a nunber of problens that cone up

intrying to do that, which is what is addressed in
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portions of ny decl aration.

Q (By M. Chandler) But are those problens

beyond the |l evel of skill for a person of ordinary
skill in the art?

A In ternms of heterogeneously trying to mx
these technologies, that's -- if | am understandi ng

your question correctly, what | amgetting at in ny
declaration -- declaration; that it is beyond the
skill of -- of this person of skill in the art.

Q So -- so when the '060 and ' 160 patent
teaches that the nenory package can be a DRAM
package or the array die can be a SRAM die or a
flash nenory die, you believe that teaching in the
"060 and ' 160 patent is beyond the |level of a
person of ordinary skill in the art?

MR LI NDSAY: (bjection. Form
M sl eadi ng and vague.

THE DEPONENT: What | amgetting at in ny
declaration is that if -- if -- if a person of
skill in the art is asked to inplenent, for
exanple, a DDR2 or 3 host interface using a
NAND- f | ash-type internal nenory, that's beyond the
skill of a person -- of this person of skill in the
art.

Q (By M. Chandler) In your opinion.
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A | n my opi nion.

Q And you used that opinion and that belief
in formng your conclusions that the clains of the
'060 and ' 160 patents are nonobvious, right?

A | would say | used that belief in comng
to the -- to the concl usions and opi ni ons expressed
in nmy declaration.

Q And you did not express validity opinions
for the '060 and ' 160 patent based on the belief
that a person of ordinary skill in the art would be
able to inplenent an array die that's either SRAM
or flash in a DRAM package, correct? It's not
sonet hing you --

MR. LI NDSAY: bjection. Form

Q (By M. Chandler) -- based your opinions
on under that scenario?

A | would say | addressed certain aspects
of that in ny declaration in response to various
conbi nations that -- or various conbi nations of
references that Dr. Wl fe had proposed.

Q Wll, | ama little confused by your | ast
answer .

So are there situations where you think a
person of ordinary skill in the art can inpl enent

an array die with SRAM or flash nenory in a DRAM
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package?

MR. LINDSAY: njection. Form Qutside
t he scope of direct.

THE DEPONENT: | address a nunber of
I ssues that a person of skill would face in an
exanple like that in ny declaration. | don't
recall performng an analysis -- | have a | engthy
list of problens that this person of skill in the
art would face in that context. M opinions stop
there. | haven't perforned a hypothetical anal- --
anal ysis of a hypothetical of the scenario where
soneone may succeed. | certainly didn't see
anything that indicated that in the references that
Dr. Wlfe had offered or the conbi nations he
of f er ed.

Q (By M. Chandler) Can you give ne any
exanpl es of an enbodi nent of the invention of the
"060 and ' 160 patent that has a DRAM package, but
the array die does not include the DRAM circuits?

A | am not quite sure | understand your
questi on.

Q And what part of it?

A. Well, in the prosecution history and as
has cone in the past, the array dies, as | recall,

are construed as sonething different froma DRAM
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circuit.

Q That's fine. | amnot trying to get a
claimconstruction. | amtrying to understand your
opi ni ons about SRAM and fl ash nenory and -- and the
difficulties of inplenenting the -- the clained
i nvention, so -- so let ne ask the question.
won't use the phrase "DRAM circuit." | wll just

use the phrase "DRAM "
Al right. So wll you keep that in mnd
as | ask the question again?

A Ckay.

Q Can you give ne any exanpl es of
enbodi nent of the invention of the '060 and
'160 patent that has a DRAM package, but the array
di e does not include DRAW?

A | f | am understandi ng your question
right, | haven't perforned -- | have listed a
nunber of chall enges that one would face trying to
i npl enent a DRAMtype interface using a different
menory technol ogy, such as flash nenory, due to
vari ous technical challenges, |Iimtations, and so
forth; that, as | recall, is the extent of opinions
| have offered.

| f you are asking ne to, on the fly, 1oo0k

at a systemthat would inplenent the patent's DRAM
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package or interface with -- they woul d succeed
with a NAND flash nenory internally, | haven't done

t hat anal ysi s.

Q And, to be clear, you're -- you haven't
done that analysis either way, so you're unable to
tell me whether it can be done, but you are al so
unable to tell nme that it cannot be done, correct?

A. Well, in ny declaration, | have offered a
nunber of statenents and opinions as to the
difficulty of why this person of skill woul dn't
succeed or why it wouldn't make sense.

Q But | am focused on the '060 and
'160 patent. | think your declaration was nore
focused on your characterization of certain prior
art that Dr. Wl fe was relying upon. And | am
trying to understand what the '060 and ' 160 patent
is tal king about and your opinions about what it's
t al ki ng about .

A | see.

| don't recall performng that analysis
in ny declaration as to -- again, whether, to your
guestion, a DRAM package or interface can be built
usi ng sone ot her heterogeneous nenory technol ogy in
the context of the '"060. | don't recall offering

opi nions on that one way or the other.
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Q So, to be clear, you are unable to tell
me now of an exanple of an enbodi nent of the ' 060
or '160 clains that has a DRAM package with an
array die that does not include DRAM correct?

MR. LI NDSAY: nbjection. Asked and
answered and, as we have established, outside the
scope of direct.

THE DEPONENT: | haven't -- | would say |
have not perforned an anal ysis of a DRAM package
within the scope -- in the confines of the patent
I npl enented with sone other, | will call,
het er ogenous nenory technology like a flash nenory
t echnol ogy.

Q (By M. Chandler) O any other type of
array die that is not DRAM correct?

MR. LI NDSAY: Sane objection: Asked and
answered. Qutside the scope of direct.

THE DEPONENT: So, simlarly, | haven't
perforned that analysis one way or the other with
a -- an SRAMtype nenory technol ogy instead of a
flash-nmenory-type technology in ny previous answer.

Q (By M. Chandler) O any other type of
array die that does not include DRAM correct?

MR. LI NDSAY: njection. Asked and

answered. Qutside the scope of direct.
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THE DEPONENT: Again, | -- | don't recall
bei ng asked to or perform ng that anal ysis.

Q (By M. Chandler) Could you pull up the
Jacob textbook that counsel for Netlist asked you
sonme questions about. It's Exhibit 1022, page 413.

A Al right. One nonent.

Ckay.

Q In formng your validity opinions for the
"060 and ' 160 patents, did you understand the term
“rank" as requiring nore than one nenory device in
t he rank?

A That | was using -- | see the section
from Jacob, and going on the statenent that is "T
| essen the confusion associated with overl oadi ng
t he nonencl ature, the word rank is now used to
denote a set of DRAM devi ces that operate in
| ockstep to respond to a given command in a nenory
system"

Q Well, just -- just to be clear -- and
amnot trying to push you in one direction or the
other. | amtrying to nake it clear as to the
under st andi ng that you are using.

And the reason | ask is because when |
read page 413 of Exhibit 1022, | see the second

sentence where he says, essentially, a rank is a
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bank of one nore DRAM devices. And so | would read
that as rank can have one devi ce.

But now | hear you pointing to a later
sentence where you seemto be saying that rank nust
have two or nore nenory devices, and so | amj ust
trying to get clarity as to what understandi ng of
the term"rank"” you were using in form ng your
opi nions for the '060 and ' 160 patents?

MR. LI NDSAY: (Objection. Form

THE DEPONENT: | woul d say generally
using this | anguage from Jacob that's tal king about
the rank used to denote a set of DRAM devi ces that
operate in | ockstep.

Q (By M. Chandler) And does that
enconpass a rank with just one nenory device, in
your opinion, or, in your opinion, does rank
require nmultiple nenory devices?

MR. LINDSAY: bjection. Form

THE DEPONENT: That -- as we have been
tal king about, the -- in -- in a nunber of the
ot her references, that we see that the rank is
denoting a set of DRAM devi ces that are operating
i n | ockstep.

Q (By M. Chandler) That doesn't seemto

answer my question.
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My question is pretty sinple and
nunerical. It's whether a rank can be just one
device or whether a rank requires at |east two
devi ces?

MR. LI NDSAY: nbjection. Form Asked
and answer ed.

Q (By M. Chandler) Wat --

A. The --

Q What's your interpretation that you
applied formng your validity opinions for the '060
and ' 160 patents?

A It's inline as -- as | just said where
we have a rank denoting a set of DRAM devi ces, and
that's also in line with the definition of "rank"
as it conmes from JEDEC itself.

Q Still not sure you've answered the
guestion. Still not sure your testinony is clear.

Does a rank enconpass a single nenory
device, or are you unable to provide an opinion on
that for these | PRs?

MR. LI NDSAY: nbjection. Asked and
answered. The question has been answered. And
objection to form Conpound questi ons.

THE DEPONENT: So just as this -- the

Jacob reference you are pointing ne to, | am using
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t he understanding that "rank™ is used to denote
this set of DRAM devi ces here that he's saying
operate in | ockstep, which is the sane
definition -- or, as | recall, in JEDEC itself
defining "rank" -- that is denoting nultiple of
t hese DRAM devi ces, and that's the understanding
that | have been using.

Q (By M. Chandler) So in form ng your
opinions for the '060 and ' 160 patents, you
interpreted "rank"” as requiring nultiple devices,
correct?

A In the context that "rank" is used inits
JEDEC definition and simlar to the | anguage we' ve
j ust been tal ki ng about.

Q It is unclear to ne whether the answer to

my question that | just asked you was "yes" or

no.
Can you try to answer it nore clearly?

A. That, as | just said, JEDEC is talking
about the definition of "rank" being nmultiple of
these, in this case, DRAM devices. Here is also in
Jacob that you pointed ne to a definition of "rank"
for multiple where he said DRAM devi ces, and that's
the definition | have been using, not a definition

that a rank i s one DRAM devi ce.
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Q Dr. Brogioli, do you have any
clarifications that you would like to make to any
of the testinony that you have given to ne either
this afternoon or earlier today or yesterday?

A Not going from nmenory, | don't.

MR. CHANDLER: Al right. That wll
concl ude the deposition. See you next week.

THE VI DEOGRAPHER: Before we go off the
record, we ask for any transcript or video orders.

MR. CHANDLER: Yes. So for us we would
like the transcript by the end of the day on
Monday, October 2nd, and for the video, there's no
rush, so we will purchase it, but only in the sort
of ordinary course.

THE VI DEOGRAPHER: Ckay.

MR LI NDSAY: And we'll just take a
rough.

THE VI DEOGRAPHER: Al |l right.

MR. CHANDLER: And we'll take a rough for
today as wel | .

THE VI DEOGRAPHER: All right. Thank you.

Thi s concl udes today's video conference
deposition. Going off the record, Septenber 28th,
2023 at 4:55 p.m Central.

(TIME NOTED:  4:55 P.M)
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I, Rebecca L. Ronmano, a Certified Shorthand
Reporter of the State of California, do hereby
certify:

That the foregoi ng proceedi ngs were taken
before ne at the tine and place herein set forth;
that any wtnesses in the foregoi ng proceedi ngs,
prior to testifying, were adm ni stered an oat h;
that a record of the proceedi ngs was nade by ne
usi ng machi ne short hand whi ch was thereafter
transcri bed under ny direction; that the foregoing
transcript is true record of the testinony given.

Further, that if the foregoing pertains to the
original transcript of a deposition in a Federal
Case, before conpletion of the proceedi ngs, review
of the transcript [ ] was [X] was not requested.

| further certify | amneither financially
interested in the action nor a relative or enpl oyee
of any attorney or any party to this action.

I N WTNESS WHERECF, | have this date

subscri bed ny nane.

Dat ed: Cct ober 2, 2023

CSR. No 12546

@ ESQUIRE 800.211.DEPO (3376)

DEROSITION SOLUTIONS EsquireSolutions.com

Samsung Electronics Co., Ltd.
Ex. 1052, p. 380



© 0o N oo o A W N Pk

e
P O

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

DR. MICHAEL C. BROGIOLI Vol. 2
SAMSUNG ELECTRONICS vs NETLIST

September 28, 2023
381

I, DR M CHAEL C. BRC4GE QLI

under penalty of perjury that |
foregoi ng transcript; that |
corrections as appear notes; that

cont ai ned herein, as corrected,
correct.

Executed this __ day of

have nade any

do her eby decl are

have read the

ny testinony as

is true and

2023, at ,

DR. M CHAEL

C. BROG QLI
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