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STENOGRAPHI C REPORTER APPEARI NG REMOTELY
HUNTI NGTON BEACH, CALI FORNI A
Friday, June 21, 2024, 7:03 a.m

THE REPORTER  Good norning. Today is
June 21st, 2024, and the tinme is 7:03 a.m Pacific
Standard tine.

This is the deposition for Dr. Bruce L. Jacob
in the matter of Western Digital Technol ogies, Inc.
versus Longi tude Licensing Limted.

My nanme is Lindsay Stoker, and | will be the
court reporter in this proceeding.

Wul d all counsel please introduce thensel ves
and the parties they represent.

M5. SHI: Hong Shi from Haynes and Boon on
behal f of Western Digital.

MR. O DELL: David ODell on behalf of
petitioner Western Digital.

MR. M LKEY: Janmes M| key on behal f of patent
owner Longitude Licensing Limted with the |law firm Russ
August & Kabat and al so representing the w tness today.

BRUCE JACOB,
called as a witness, having been first duly
sworn, was exam ned and testified as follows:
111
111
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EXAM NATI ON

BY MS. SHI:

Q Good norning, Dr. Jacob.

A Good nor ni ng.

Q So you have had your deposition taken before;
is that right?

A | have.

Q And you' re appearing here today as an expert
W t ness on behal f of Longitude; is that right?

A Yes.

Q So how many times have you had your deposition
t aken before?

A Maybe a dozen.

Q When is the nost recent?

A Sonetinme in the last year. | don't recall, off
the top of ny head.

Q kay. So | expect that you're familiar with
all the procedures, but I amjust going to go over a
couple of things as a rem nder for the purpose of this
deposi tion.

A Ckay.

Q So, first of all, you understand the oath you
just took is the sane oath that you would take if you
were testifying live in court in front of a judge and a

jury?
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A Yes.
Q And you understand that oath carries the sane

penalties of perjury as if you were testifying in court;

correct?
A | do.
Q Is there any reason, such as a health reason or

medi cation of any kind, that would inpair your ability
to give your best and nbst accurate answer today?

A No.

Q kay. And just sone rem nders that this
deposition is being transcribed today and we're
devel oping a record. Do you understand that?

A | do.

Q And because we are creating a record, | would

like to ask you to wait for nme to finish asking the

question before you answer. |Is that okay?
A Yes.
Q And | will try to ask questions only after you

are done answering so that we avoid speaking over each
other. Wuld that work?

A Yes.

Q And al so -- because we are devel oping a record
and we have a court reporter, so try to provide an oral
response as opposed to nods or shakes of the head. 1Is

that clear?
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A Yes.

Q And if | ask a question and you answer it, |
w |l assune you understand it. |Is that fair?

A Yes.

Q And if you don't understand ny question, please
let me know. | will try ny best to clarify it for you.

A kay.

Q And at what hourly rate are you being
conpensated for your work in this matter?

A | think it's 690.

Q And that's the same rate at which you are
conpensated for those tines preparing for your
declaration and for your tine in this deposition; is
that right?

A Yes.

Q Roughly how nmuch tine did you spend preparing

your decl aration?

A Oh, gosh. | don't know. It was nonths ago.

| -- yeah.
Q Is there -- could you provide a rough estimte?
A Wll, in general, it's -- it takes ne about,

you know, an hour to wite a page, half hour if I'm
doi ng good, so sonewhere in that range.
Q And how nmuch tinme did you spend to prepare for

thi s deposition?

THE SULLI VAN GROUP OF COURT REPCORTERS

EX1029 /IPR2023-01230 / Page 9 of 87
Western Digital Technologies, Inc. v. Longitude Licensing Ltd.



http://www.sullivancourtreporters.com/
http://www.sullivancourtreporters.com/

© 00 N o o b~ w N P

N NN N NN R R R R R R R R R R
O B W N P O © 0 N O O b W N B O

A A day.

Have you ever -- well, strike that.
So how many | PRs have you wor ked on?

A | don't know, off the top of ny head. Maybe
hal f a dozen or so. They seemto be popul ar these days.
So -- for a while the ITC was popul ar and now the | PRs
are popular. So --

Q So about half a dozen IPRs. How nmany did you
work with patent owners?

A | -- honestly, | don't know. Presunably you've
got my CVin front of you. You can see. | go roughly
hal f and half between, you know, trying to prove
invalidity and going in support of the patent owner. So
| amsort of -- | have been on both sides before.

Q Okay. So when you're working with patent
owners to provide opinions in the | PRs, what usually is
t he general process?

MR. M LKEY: bject to form

BY MS. SHI:
Q You can answer.
A Sorry. \What was the objection?

MR. M LKEY: Objection to form
THE WTNESS: OCh. Wat was the question?
BY M5. SHI:

Q When you're working with patent owners to
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provide opinions in the IPRs, what usually is the
general process?

MR. M LKEY: Sane objection.

THE WTNESS: Well, there -- | don't have a
general process. | reviewthe materials and wite a
report, and once | figured out what -- what's happening

i nside the technical stuff and, you know, what's
happeni ng inside their |egal argunent -- | apol ogize. |
don't know how to turn off these visual things that show
up on Zoom

Like this is going to cause an explosion to
happen. Yeah. | don't know how to turn this off. If
you guys have any thoughts, | would |ove to know. | --
It keeps comng on every single time, and it is in
depositions. It is very frustrating. | hate Zoom So
I f you have any ideas how | can nmake that go away,
pl ease |l et nme know. | have no idea howto get rid of
it.

Anyway, to get back to your -- I wll try not
to use ny hands. To get back to answering your
question, ny general process for all of ny cases,
whet her -- it doesn't matter who |I' m working for.

My general process is to read through the
technical materials, figure out what the technica

argunent is and then confer with the |awers to see what

10
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their legal argunent is and then see how t hese two

argunents nesh, you know, because it's -- every case

really is two argunents; right? You' ve got a technica

case that you are presenting, and you' ve got a | ega

case that you're presenting.

And so, you know, you want to make sure that

what you're saying on a technical sense is true; but,

you know, to whatever extent you can, you are allowed to

hel p the | egal argunent or at |east not destroy their

| egal argunent.

So, you know, that is just sort of how every

case goes. You figure out, okay, what's -- what's the

techni cal argunent here, what is going on, and you wite

it up.
That's, you know - -
BY M5. SHI:
Q So what are the materials you revi ewed?
A In this case?
Q Yes. To provide the opinion in the | PR?
A | read Stiegler's report. | read through your

| PR petition that is pretty nmuch identical to Stiegler's

report,

and | read through the prior art references that

Stiegler provided; and | read through the original

pat ent,

Q

"701 patent.

Did you receive the original patent, '701

11
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patent, before you received the Stiegler report and IPR
petition?

A Probably. Yes, | think so. Usually what
happens is |lawers will forward nme the patents invol ved
to make sure that | know -- | amversed in the
technology. So | amsure | received that first.

Q And is that the sane -- simlar process when
you're working with petitioners in the IPR that you w |
usual ly receive the patent at issue first?

A Yes.

MR. MLKEY: Objection to form

THE WTNESS: But if the questionis, in
general, do | receive the patents before anything el se?
The answer is yes, al nost al ways, because | want to know
what |I'mworking with. And presumably the | awyers want
to make sure that | know what |'m working wth.
BY MS. SHI

Q So when you receive the patent at issue, do you

usually review themin their entirety?

MR. M LKEY: bjection to form

THE WTNESS: | don't understand the question
| read through the patent. What do you nmean "in its
entirety"?
BY MS. SHI

Q So, for exanple, a patent usually has a section

12
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call ed "Specification" and have sections called

"Clains."
Do you review both the specification and the
cl ai ms?
A Yes.
Q Do you also usually review the prosecution

hi story when you receive the patent?

A No. Usually that is about a thousand pages,
nost of which is legalese. And so | review that if
there is sonething inportant and that the | awers say,
"Ch, you should probably read this section because it is
i nportant."”

But otherwise | don't read through a
t housand- page docunent just for the heck of it.

Q And when you're review ng the patent at issue,
do you review it with the understanding that the clains
are part of that define the scope of the invention?

A Yes. They -- they define the | egal scope, but
usual ly you have to read the specification to get the
t echni cal under st andi ng.

Q So you understand the clains when you review
the patent in |light of the descriptions of the
specification. |Is that fair?

A Did you just ask did I "understand the clains"

in light of the specification?

13
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Q You try to understand the claimlanguage in
light of the technical details described in the
specification; is that right?

A Yes, yes. \Wien you read the clains, if -- if
there is anything that isn't obvious, then the
speci fication explains what that -- what that thing
nmeans.

Q So when you're preparing your report either for
when you're working with patent owner or working with
petitioner to provide analysis of the clains, do you use
the claimlanguage to guide the anal ysis?

A Vell, it depends on the analysis. But can you
give me an exanple of what we're tal ki ng about?

Q Sure. So, for exanple, in the -- when you're
working with patent owner to provide a declaration --
for exanple, to provide your opinion that the clains are
not invalid, do you use the claimlanguage as the
gui dance of your analysis in your report?

MR. M LKEY: bjection to form

THE WTNESS: Well, again, it depends upon the
situation. It -- it just depends because the goal is to
read what the other person has said and respond to it.

And, you know, you | ook at the clainms; you | ook
at what they have witten; you | ook at the

speci fication, everything. The analysis is guided by

14

THE SULLI VAN GROUP OF COURT REPCORTERS

EX1029 / IPR2023-01230 / Page 15 of 87
Western Digital Technologies, Inc. v. Longitude Licensing Ltd.



http://www.sullivancourtreporters.com/
http://www.sullivancourtreporters.com/

© 00 N o o b~ w N P

N NN N NN R R R R R R R R R R
O B W N P O © 0 N O O b W N B O

all of the information.
BY M5, SHI:

Q So the analysis is guided at least in part by
the clains. |Is that fair?

MR. M LKEY: Objection to form

THE WTNESS: Again, if you can give nme an
exanpl e of what you're getting at, like a specific
exanpl e, not just what you were saying before, which is,
you know, when you're working with the patent owner. |If
you can show ne what you're getting at, | could give you
a better answer.

But, in general, you |look at all the
information to performan analysis; and | don't know
what you want beyond t hat.

BY M5. SHI:

Q So when you're -- for exanple, when you're
provi di ng your opinion that two references cannot be
conbined to reach at the clainmed invention of Caim1l,
do you use the | anguage of Caim1l as gui dance?

MR. M LKEY: bjection to form

THE WTNESS: | -- if you can give ne a
speci fic exanple, | could give you a yes or no. But |
can envi sion scenarios where you don't need to | ook at
t he claimlanguage because soneone has taken two

mechani snms and put themtogether in a way that sinply

15
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doesn't work and the technol ogy shows it. The
engi neering i s obvious.

So that's sonething where it's -- that the
claimlanguage is immaterial. The mechani smj ust
doesn't work.

BY M5. SHI:

Q So in how many of the IPRs you worked you have
anal yzed the conbination, as you just proposed, just
| ooki ng at the conbination w thout |ooking at the
cl ai ns?

MR. MLKEY: Objection to form

THE WTNESS: | don't think that |'ve --
don't think that I ever said that | did that.

BY M5. SHI:

Q So in all the IPRs that you have worked
together with patent owners, you have not analyzed the
conbi nati on wi thout |ooking at the clains?

A | don't think I said -- | have done a bunch of

| PRs, and | don't recall the specific analysis

mechani sns that -- specific analysis procedures that |
went through. If you want to pull one up and show ne,
can tell you how | arrived at the -- the concl usion

Q So for this declaration that you provided
| abel ed as Exhi bit 2003, did you anal yze the conbination

W t hout | ooking at the claimlanguage of Claim1?

16
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A No.

Q So you reviewed the Claim1l first and then
anal yzed the conbination; is that right?

A Yes. | read the patent, and then | read
Dr. Stiegler's report.

Q So when you're working with a petitioner, do
you usually analyze the -- what's the process for you to
anal yze the invalidity of the clains?

MR. M LKEY: bjection to form CQutside the
scope of the report.

THE WTNESS: There is no one process. It's --
whenever one does analysis -- whenever | do analysis, it
depends.

Again, | read the patents. | read the
techni cal manual s and, you know, whatever docunents are
out there; and | figure out what the argunent is.

BY MS. SHI

Q kay. So for your declaration | abel ed 20083,
what docunents did you review to prepare for that
decl aration?

A | believe | told you that earlier. | read the
patents involved; so the prior art that Dr. Stiegler
references. | read the Hayashi '701 patent, and | read
Stiegler's report.

And | started reading through the petition

17
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Like | said, it was alnost identical to Stiegler's
report; so | focused on Stiegler's report.

Q So you said you reviewed the prior art
referenced in the Stiegler report. What prior art
references did you revi ew?

A So there's Zhang, Javanifard; and | believe
that there nmay have been another one that | didn't end
up using much. | can't renenber. He had severa
di fferent conbinations. The ones that | focused on
nostly were Zhang and Javani fard.

Q And you couldn't recall the third referenced
name?

A Let's see. | think there was a Kang, maybe;
right? There was a summary of Kang wth Javanifard. |

can't renenber. There was sonething else. There was

another -- | think there was anot her conbi nati on, wasn't
there? | don't recall.
The ones | focused on, like | said, were

Javani fard and Zhang.

Q You nmean P-a-m You said Pam - -

A No. | said Kang, K-a-n-g.

Q K-a-n-g. Okay?

A | think that was -- | think Dr. Stiegler had
sonme conbination involving that. So | believe |I | ooked

at that reference as well.

18
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Q Did you provide any opinion related to Kang in

your decl aration?

A | did not.
MR. M LKEY: bjection to form
THE WTNESS: | don't think | specifically

called out Kang in ny report anywhere.

BY MS. SHI:

Q So to prepare for your declaration, did you

review the patent owner prelimnary response?

A | think I |looked at it, but | |ooked at it

after | read all the technical naterials.

Q Did you review any draft of the patent owner

prelimnary response?

A | don't think so. I think | was shown t he

final thing that was submtted.

Q Did you review the board' s decision to

institute in this case?

A | skimred that, but that's -- that is | ega

stuff. So | don't really consider that a whole |ot.

Q So you're also an expert wtness in the

parall el district court proceeding; is that right?

A |"msorry, what?

Q You're aware that there's a parallel proceeding

in the district court; is that right?

A Oh. | amactually not aware of that.

19
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Q Did you review any party's docunments in the

district court -- for exanple, the claimconstruction
briefs?

A Oh. There was a claimconstruction thing a
whil e back, and | believe -- let nme see. Hold on, |et
nme |l ook that up. You're right. Actually, I wote a
declaration for the Markman stuff. | apol ogize.

| had forgotten about that. Yes. That is
Central District of California, Southern Division. So,
yes, | apologize. | totally forgot about that.
That was the first thing that | did.
Q So you did the claimconstruction brief

decl aration before working on the I PR declaration; is

that right?
A Yes.
Q Did you review the patent owner's response to

prepare for your declaration?

MR. M LKEY: bjection to form

THE WTNESS: You nean the -- for the -- are we
tal king the Markman declaration that | wote or the --
BY M5. SHI :

Q Sorry. W are switching back to the IPR

proceeding. So we discussed there was a patent owner's
prelimnary response, and then there's a patent owner's

response filed after the board' s decision to institute.
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Have you revi ewed the patent owner's response?

A | amsure | have seen it, but I've -- it is not
sonmething | read in depth.

Q Did you review any draft of the patent owner's
response?

MR. M LKEY: Objection to form

THE WTNESS: | don't believe so. | think
that -- | think I have seen the versions that were
subm tted.
BY M5. SHI:

Q Did you see the patent owner's response
submtted -- when did you see that?

A | don't recall. Wile |l was witing the
declaration, | believe -- |1 don't recall when | sawit.

Q Just to clarify, the -- just to clarify, the
patent owner's response is the patent owner's brief that
the Exhibit 2003 is used to support?

A Ch, oh. Then | haven't seen that. Wat | saw
must have been the prelimnary response.

Q So did you draft all of your declaration?

A Yes. Well, there's a section of |egal stuff
that the lawers wote. But all the technical stuff,
wr ot e.

Q Did you work with anyone to draft the technica

sections of your declaration?
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MR. MLKEY: (Objection to form
And for all these answers, Dr. Jacob, you can
answer to the extent it doesn't inplicate privileged
I nf ormati on.
THE WTNESS: GCkay. And the answer was, no,
wote all the technical stuff.
BY MS. SHI:
Q Did you revise the technical part of your
decl aration based on others' review?
MR. M LKEY: (Objection to the extent it calls
for privileged information.
THE WTNESS: |'mnot exactly sure how|l'm
supposed to answer that, then
BY M5. SHI:
Q | will repeat the question. Did you revise the
techni cal part of your declaration based on other
peopl e's revi ews?
MR. M LKEY: bjection to the extent it calls
for privileged informtion.
Doctor, you can respond at a high level but --
THE WTNESS: Ckay. Then the answer is yes.
BY M5, SHI:
Q You just said you didn't work with others to
draft the technical sections of your declaration. Wat

does that nean?
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A. That neans that | didn't work with others to
draft the technical sections of the declaration.
Q However, you did revise the technical sections

of the declaration based on other people's reviews;

correct?
A Yes.
Q So who has provided the reviews to your

decl aration that you did the revision?
MR. M LKEY: bjectionto form Calls for

privileged information.

BY MS. SHI:
Q You can answer.
A Honestly, | don't know | sent it in a draft,

and | got some comments back, and | don't know who
provi ded those coments.
Q Where did you send in the draft?
MR. M LKEY: bjection to form And | instruct
the witness not to discuss comuni cations between

attorneys and hi nsel f.

BY MS. SHI:
Q You can answer.
A VWell, | have been instructed not to. So --

M5. SHI: Counsel, did you instruct Dr. Jacob
not to answer?

MR. M LKEY: Counsel, | recall asking your
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Wi tness in his deposition whether you specifically told
hi m how to answer questions, and you instructed hi m not

to answer. | think that this is -- | think asking about
the specific attorney-client comunications involved in
drafting his declaration go -- are nuch nore

obj ectionabl e than the questions | was asking.

So unl ess you are going to allow ne anot her
deposition with Dr. Stiegler to get at the questions
that, | think, were nore than justified, | amgoing to
I nstruct Dr. Jacob not to answer -- not to answer
guestions regarding attorney-client communications.

BY MS. SHI:
Q So just to nmake the record clear, Dr. Jacob,

you sent the draft to your attorneys for review, is that

correct?
A "' mnot going to answer conmunication
guesti ons.
Q "' m not asking about -- |I'm not asking about

t he communi cations, but let ne --
kay. So for preparing for your deposition,
did you neet with anyone?
A Yes.
Q Who did you neet?
A Jim M| key.
Q

Anyone el se?
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No.

When did you neet?
Yest er day.

For how | ong?

| think for a total of nmaybe 30 m nutes.

o >» O > O >

Is that the only neeting you had?

MR. M LKEY: bjection to form

And, Counsel, | will allowthe wtness to
answer; but I will just state for the record that,
during the deposition that | took, you instructed the
W t ness not to answer how | ong you had di scussed his
testinony during the break.

And so | really don't understand why you are
aski ng these questions, given that you objected to very
simlar questions being answered.

And, again, I will allowthe wtness to answer
t hese high-level questions, but | really viewthis line
of questioning as highly inappropriate, given your

behavi or at the previous deposition.

BY MS. SHI:
Q You can answer.
A | don't know which question to answer.
Q Is that 30-minute neeting with Jimthe only

nmeeting you had to prepare for the deposition?

A Yes.
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Q Have you done anything else to prepare for the
deposi tion?

A Yes.

Q What are those things?

A | read through nmy report. | read through
Stiegler's report, and I think that's about it. | did

review the patents but very lightly.

Q

Are there any other things you did to prepare

for the deposition?

A
Q

Not that | can think of.
So coul d you open Exhibit 2003 fromthe IPR

nunmber 2023-012307

(Exhibit No. 2003 identified.)
THE W TNESS: And what -- what is that

docunent? | don't know exhibit nunbers.
BY MS. SHI:
Q kay. It's your declaration in support of the

patent owner's response?

A

kay. M declaration, got it. So where do you

want nme to go?

Q

kay. So let's go to the page 78.
s that your signature?
Yes.

Did you sign it after reviewing the entirety of

your decl aration?
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A Dd I signit after what?
Q After you reviewed your declaration in its
entirety, including both the technical sections and

| egal sections?

A Vell, | signed it after witing it. | nean,
yes, | guess, you could say | reviewed it; but | didn't
review ny docunent. | wote ny docunent. So, yes,

wrote my docunent.

And one of the ways you can tell that | wote
it is | spelled ny nane correctly on the front page.

Jim | think that's why she is angry.

So, yes, this is ny signature; and | put it on
the docunent after witing the docunent.

Q And you don't have anything in your declaration
that you would like to correct today?

A No. | nean, there are typos, but nothing
significant.

Q What are the typos?

A When |'mreading through it, | noticed sone;
but I didn't want to mark them up because | didn't want
to have a marked-up copy of ny report in front of ne.
So --

Q D d you anal yze any products when preparing
your decl aration?

MR. M LKEY: bjection to form
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THE WTNESS: What do you nmean by "products"?

BY MS. SHI:
Q For exanple, a real charge punp?
A So are you saying did | have physical devices

in front of me --

Q Correct.

A -- in order to do the analysis? 1Is that the
questi on?

Q Correct.

A No. | did not have physical devices in front

of me to do the analysis.

Q So let's go to paragraph 237

A kay.

Q You provided a figure; right? Paragraph 23,
what circuit is that?

A That is a charge punp.

Q What el ectric elenments do the charge punp use?
A Swi tches and capacitors and clock inits
conpl enent .

Q So the switches include switches S1, S2, S3,
S4, and S out --
(Reporter Carification.)
THE WTNESS: Yes. The output switch. W have
got S sub 1, S sub 2, S sub 3, S sub 4, and S sub out.
THE REPORTER  Thank you.

THE SULLI VAN GROUP OF COURT REPCORTERS

28

EX1029 /IPR2023-01230 / Page 29 of 87
Western Digital Technologies, Inc. v. Longitude Licensing Ltd.


http://www.sullivancourtreporters.com/
http://www.sullivancourtreporters.com/

© 00 N o o b~ w N P

N NN N NN R R R R R R R R R R
O B W N P O © 0 N O O b W N B O

BY M5. SHI:

Q So in paragraph 24, you explained that "the
even/ odd switches alternate between open and cl osed
positions." How does that work?

MR. MLKEY: Objection to form
THE W TNESS: How does which work? How do the

switches work? O how do you turn themon and off?

O -- I"'mnot sure what you're asking.
BY MS. SHI:

Q How are the switches controlled to be on or
of f?

A Vel |, presumably you have a controller that

turns themoff and turns them off.
Q And was that a well-known technol ogy to control
the switches on and off?

MR. M LKEY: Objection to form

THE WTNESS: Well, people know how to turn
switches on, and they know how to turn themoff, but it
depends upon the technol ogy.

This is just the way charge punps were
initially shown a long tine ago; so these things would
be, for instance, relays as opposed to transistors. So
it is a different concept.

But this is how people often explain charge

punps at a very basic |level because it's easier to
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understand than showing it using transistors and/or

di odes.
BY M5. SHI:
Q So in paragraph -- let's nove to paragraph 25,

and you provided a figure describing two phases. What
are the two phases?

A VWl |, one is when you're charging up the
t op-pl ated capacitor, and then the second is when you
rai se the voltage | evel of the bottompl ated capacitor
thereby al so raising the voltage of the top-plated
capacitor relative to the ground.

Q And you provi ded sone equations explaining
the -- how the voltage is -- how the output voltages are
generated? Wen we --

A | apol ogi ze for interrupting. You said I
"provided sonme creations"?

Q Equat i ons.

A Decor ati ons?

Q Equati ons, fornul as.

A Oh, equations. | amsorry. GCkay. Now |l see
what you're saying. | provided sone equations, yes.
Wher e?

Q So let's go to paragraph 42, you said, "Due to
the principle of charge conversion, it is the sane

anount of charge.”
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What does that nean?
MR. M LKEY: (Objection to form
THE WTNESS: That neans what it says. "Due to
the principle of charge conversion, it is the sane
anount of charge, the sane 'q' in both of the
scenarios.” So the "qprecharge = gboost."
It is the same anobunt of charge that is stored
in the capacitor.
BY MS. SHI:
Q So will the charge conversion always to be
100 percent efficient?
A It is not charge conversion. It is charge
conservati on.
Q kay. So will the charge conservation al ways
be 100 percent?
A Vell, what I'msaying is that principle of
charge conservation says a charge doesn't just
spont aneousl y di sappear due to charge conservati on.
That's why you get a boost when -- when you change the
vol tage on the bottom pl ated capacitor
It is an explanation of why you can get this --
this mechani smthat otherwi se would seem i ke magic
where you are just producing voltage out of nothing.
So the reason that it works is charge

conservati on.
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Q Sois it fair to say that the charge punp

converts input power into output power?

A No.

Q Using --

A No. That's not a correct statenent.
Q What is the correct statenent?

A vell --

MR. M LKEY: bjection to form

THE WTNESS: | don't know. | don't know what
you're trying to say, but what you said was "is it
correct that charge converts input power to output
power" or sonething like that; and, no, that makes no
sense.
BY M5. SHI:

Q So the charge punp does not convert the input
power to output power?

A Wll, you didn't say "charge punp.” You said
"the charge." And previously we were tal ki ng about
charge conservation. Charge is an anount of
electricity. It charges a quantity of electrons.
That's what charge is.

The charge punp is a circuit.
Q So ny questionis -- 1 wll repeat the

guesti on.

Is it fair to say that the charge punp converts
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i nput vol tage into output voltage?
MR. M LKEY: (Objection to form
THE WTNESS: Well, | would say that that's a
vague enough statenent that it's kind of neaningl ess
because a wire converts input voltage to output voltage.
If you put a voltage on one end of a wire, you
know, a voltage will go out the other end of the wre.
What a charge punp does is a little bit nore
conpl ex than that.
BY M5. SHI:

Q So ny question is does the charge punp convert
an input voltage into a different output voltage?

A Yes. That is sonmething that the charge punp
does. It will specifically -- nore specifically, it
boosts the voltage, and it increases it.

Q And will there be -- how do you neasure the
efficiency of the charge punp's conversion?

MR, M LKEY: Object to form

THE WTNESS: It depends on what your netric
I'S.
BY M5. SHI

Q What are sone exanples of the netric?

A Vell, this was your question. Tell ne what you
are trying to neasure.

Q What if we would like to neasure the power
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efficiency?

A And by that, what do you nean?

Q So what are the nmetrics for neasuring -- are
you aware of any nmetrics for neasuring the performance
of a charge punp?

MR. M LKEY: Objection to form
THE WTNESS: There are ways to neasure the

behavi or of the charge punp. Like, for instance, what

voltage it produces, and how long it takes to get there.

And |'ve got to hit the head.

MR. M LKEY: Counsel, is this an okay tinme for
a break?

M5. SHI: Yeah. W can take a break. Wuld
10 m nutes be a good tine?

MR. M LKEY: Yeah, that works for us.

THE REPORTER: Going off the record at
7:56 a. m

(Recess.)

THE REPORTER  Goi ng back on the record at
8:07 a. m
BY M5. SHI

Q kay. Dr. Jacob, we were tal king about

measuring the performance of the charge punp. You said
that there are various ways to neasure the behavi or of

the charge punp, for exanple, what voltage it produces
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and how long it takes to get there.
Do you recall that?

A Yes.

Q Are you aware of any other paraneters for
measuring the behavior of the charge punp in addition to
the voltage level it produces and the tinme it takes to
get there?

MR. M LKEY: bjection to form

THE WTNESS: | am not exactly sure what you
are trying to get at. | nean, if you are asking about
what are the nmetrics that we care about regardi ng charge
punps, well, for instance, how big it is matters. How
big is the circuit -- how big are the capacitors that
you are using and so forth.

There are a nunber of netrics.

BY MS. SHI:
Q What are the nunber of netrics --
A | don't --
Q -- other than the one which you nentioned?

MR. M LKEY: bjection to form
THE WTNESS: | don't know off the top of ny

head how nmany netrics there are.

BY MS. SHI:
Q What are exanples of sone of the netrics for --
A Well, | just gave you sone.
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Q Do you have any -- are you aware right now of
any ot her exanples --

MR. M LKEY: bjection to form
BY MS. SHI:

Q -- of the netrics in addition to the ones that
you provi ded?
A vell --

MR. M LKEY: Sorry, Dr. Jacob. If you could
wait for the objection just for the court reporter's
sake, primarily.

bjection to form

THE WTNESS: So if you would like to give ne a
list, I can tell you whether or not they are applicable.
| don't have everything nenorized.

BY M5. SHI:

Q I am not asking for everything nenorized. | am
asking that right now, other than the netrics you
nmenti oned, are you aware of any other exanple netrics?

MR. M LKEY: bjection to form

THE WTNESS: Like | said, | don't have it
menori zed.

And if you want to give ne a list, | can tell
you whet her or not they are applicable.

BY MS. SHI:

Q So is tenperature stability a nmeasurenment for
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measuring how -- the perfornmance of the charge punp?
A Vell, if the tenperature gets unreasonably hot,

t hen the behavi or changes.

So tenperature matters, | would i nmagine.

And the higher the tenperature, the greater the
power dissipations in a |lot of cases.

So, you know, that could be a possibility.
think primarily, they care about less the stability of

the tenperature and nore that it stays w thin bounds.

Q What do you nmean by power dissipations?
A Wll, it's going to generate heat. It is going
to, you know, generate power. The -- rather dissipate

power as a side process of creating the output voltage.
And if -- you know, nost things do. They

di ssipate power while they're doing their job. And so

clearly, you want sonething that doesn't dissipate lots

and lots of power in order to produce an out put

vol tage -- excess power, waste power. | amtalking

about stuff that is generated as heat.

Q So there may be power | oss when the charge punp
converts the input voltage to the output voltage; is
that correct?

A Yes.

How do you neasure the power |o0ss?

MR. M LKEY: bjection to form
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THE WTNESS: For instance, you could have a
tenperature probe to see how hot it gets. There's a --
I would imagine there are a nunber of different ways.

How does this -- | amnot sure that this is
di scussed in Stiegler's report or in nmy report. Wat --
what are you getting at here?

BY MS. SHI

Q Oh, this is related to the perfornmance of the
char ge punp.

A No, actually it is not, but okay.

Q Wiy -- powerless loss not related to the
performance or the charge punp?

A Vel |, which charge punp are we tal ki ng about,
and what analysis are we tal ki ng about? Nobody has
di scussed this so far

Q So if we |ook at your declaration, right under

par agr aph 25, you have shown the vol tage boosti ng;

correct?
A Yes.
Q And the capacitors are controlled by clock

signals; is that right?

A In this exanple, they are.

Q When the charge punp shown under the paragraph
converts the input voltage to a higher output voltage,

the switches switch on and off.
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What determ nes the frequency of the on-and-off
frequency of the switch?

A Wi ch paragraph are you tal king about? You
said, "under the paragraph.”

Q Par agr aph 25, you have shown a phase 1 and
phase 2 inages, and S1 and S2 are turned on and off.

In phase 1, is it correct that S1 is on and S2
is off?

A Yes.

Q And in phase 2, is it correct that S1 is off
and S2 is on?

A Correct.

Q Do they have a switch on-and-off frequency for
switches 1 -- S1 and S2?

A In this exanple, it would correspond with the
clock signal that's coming into the bottom plate of the
capaci tor.

Q Does that frequency affect the power efficiency
for this charge punp?

A Well, for instance, if you run the frequency
faster than you can charge up the capacitor, then you

get a non-functioning boost circuit.

Q When you say "non-functioning," does that
mean -- what does that nean?
A It means it doesn't actually boost the voltage.
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Q Does that nmean it provides a V out that is
| ower than 2 VDD?

A Yes, in that case.

Q What if -- so is there a range of clock
frequencies that you can run whil e keeping the booster
circuit functioning?

A Yes.

Q Does -- within that range, does changing the

cl ock frequency affect the perfornmance of the charge

punp?
A How are you measuring performance?
Q How do you usual |y neasure the perfornmance?
A | don't --

MR. M LKEY: (Objection to form
THE WTNESS: |I'msorry. | don't neasure

per f ormance of charge punp.

BY MS. SHI

Q You have never neasured the performance of a
char ge punp.

A | don't. It's not sonething that | do.

Q So when you designed --

A What | care about is what voltage it produces
and that is basically it.

Q Have you desi gned a charge punp?

A. | drew the semantics for all of these.
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Q In addition to drawi ng the semantics for the
report, have you designed a charge punp?
A Vell, we built themat Maryland in the |ab that
I ran.
Q Did you design the charge punp circuit?
MR. M LKEY: Objection to form
THE WTNESS: What do you nean by "design"?
You nean rmake up a new design that has never existed
before in the history of manki nd?

BY THE W TNESS:

Q What is your understanding of circuit design?

A Build a circuit.

Q What does "build a circuit" nean?

A It nmeans to build a circuit.

Q What is the process of circuit design?

A It depends. Gircuit design nmeans a | ot of
different things to a lot of different people. It can

nmean anything fromdraw ng rectangles on a screen which
pl aces netal and poly silicone and -- and vari ous
dopants on silicone, all the way up to just draw ng
boxes and arrows on a piece of paper. Al of those
things constitute circuit design, including breadboard
design, circuit board designs. All of those things are
circuit design.

So what are you asking? Al of those
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constitute circuit design, so you would need to be a bit
nore specific.

Q What is the circuit -- process of circuit
design for a charge punp for you?

A It depends on what you -- what |evel you want.
|"ve built themat the breadboard level. [1've built

themat the circuit design |evel that you see before

you, transistors and whatnot. | have desi gned them at
the bl ock -- block-and-arrow | evel as well.
Q Did you use any tools for joining the

schematics of a charge punp during your design?

A Yes.

Q What tool s?

A A pen and paper.

Q Have you used any other tool for the design --
for your design of a charge punp?

A At Maryland in the lab that | ran, we had
breadboards and used ICs.

Q Have you drawn a schematic of a charge punp
that was eventually inplenented according to your design
of physical product?

A Vell, yeah. | just told you. W built these
in alab at Maryl and.

Q My question -- | will repeat nmy question -- is:

Have you, Dr. Jacob, drawn a schematic of a charge punp
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that was eventually inplenented according to your
design, Dr. Jacob, of a physical product?
A Yes. | just told you.
Q You said, "We built these in the |ab at
Maryl and. "
What do you nean by "we"?
A The students. | ran a lab, | taught it, |
showed the students how to build a charge punp in class.
Q Did you or your students build the charge punp?
A Bot h.
Q So in your design, do you consider the current
out put of a charge punp?
MR. M LKEY: bjection to form
THE WTNESS: Yeah, I'mnot -- | agree with the
objection. | don't know what you're asking. Wich
desi gn and what do you nean by "consider"?
BY Ms. SHI
Q Cenerally to a POSITA, is the current output of

a charge punp a neasurenent of its performance?

A Yeah. So now | see -- now | think |I understand
what you nean by "performance.” | don't -- so the
current -- the current is just one of the

characteristics that it generates. The voltage it
generates, the anmount of current it generates, and the

amount of tine that it takes, those are the
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characteristics of the thing.

Performance is a -- sort of a neasure of
goodness. You can show that this is better than that
over some netric.

And so -- so yes. | have -- we neasured -- we
care about the current. In general, if you -- if you
are designing sonmething to acconplish a task, if you are
designing a charge punp to acconplish a specific task,
you care about what voltage it is going to produce and
what current it is going to produce and the tinefrane in
which it gets to that point.

Q Way do you care about what current it is going
to produce?
A Again, it is --

MR. M LKEY: (Objection to form

THE WTNESS: |'m sorry.

One woul d care, depending upon the application
that you are attenpting to create, either the
application you were using the charge punp to -- to do.
BY MS. SHI

Q Can you give sone exanpl es where higher current
is preferred over |ower current?

A Yes, for instance, if you are driving a |arger
| oad.

Q So in the instance of driving a |larger | oad,
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you prefer a higher output current fromthe charge punp
over a lower current output fromthe charge punp; is
that right?

MR. M LKEY: bjection to form

THE WTNESS: It is possible. That's a
scenari o where you m ght want a higher current. It
depends upon the application.

BY Ms5. SHI

Q Al so, you nmentioned in the | abs, you have
desi gned and i npl enented a physical product for a charge
punp; is that right?

A Yes.

Q QO her than in the | ab, have you ever designed a
commerci al | y-used charge punp?

A No. | have not designed a commercially-used
charge punp. O rather, | have not designed a charge
punp that was then inplenmented in a comrercial product.

Q And in your experience, is there a difference
for choosing a higher clock frequency over -- strike
t hat .

So you said that there is a range of clock
frequencies that you can run for a charge punp while
keepi ng the charge punp functi oni ng.

Do you recall that?

A Yes.
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Q How does a desi gner, anong that range of clock
frequenci es, choose the optimal frequency for the charge
punp?

MR. M LKEY: bjection to form
THE WTNESS: What woul d be consi dered optina
woul d be up to the designer, and it depends upon the

appl i cation.

BY M5. SHI
Q Can you give an exanpl e?
A Why don't you give ne a scenario? | don't --

don't know what you're getting at.

Q So, for exanple, in an application to provide
an out put voltage for a nenory, how do you determ ne
anong the range of functioning clock frequencies --
clock frequency to be used in the product?

MR. M LKEY: (Objection to form

THE WTNESS: Well, if one is going to build a
charge punp for a nmenory device, then soneone has to
speci fy what voltage it needs to reach, how nuch current
It needs to output, how nuch tinme you have to generate
that output and what the input voltage to the thing is,
and perhaps sonme other paranmeters that you can't exceed,
and then the designer picks a design that neets all the
requirenents.
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BY MS. SHI:

Q Does the selection of clock frequency affect
what voltage it needs to reach?

A No.

Q Does the selection of clock frequency affect
how much current it needs?

A How much current it needs?

Q Does the selection of clock frequency affect
how much current the charge punp outputs?

A No.

Agai n, presuming that we're dealing with cl ock
ranges that are not up against the limt at what you can
push the capacitor. Assunming that the frequency is --
are | ow enough that you're charging, you are fully
chargi ng the charge punp before you switch to the next
phase.

And then the -- and then the behavior isn't
affected by the clock frequency. The voltage |evel and
the current aren't affected.

Q So what does the clock frequency affect?

A How qui ckly you reach the target voltage.

Q Does a hi gher clock frequency speed up the
settlement tine?

A ["'m not sure what you nmean by "speed up the

settlenment tine."
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Q So you said how fast -- the clock frequency
af fects how fast you reach the target voltage. | was
trying to understand how the frequency affects how fast
It can reach the target voltage.

A Right. So -- okay. So the higher clock
frequency will reach a higher -- will cause the charge
punp to reach the higher voltage nore quickly and
starting out froma standstill. Like, for instance, you
can imagine if you have a clock that oscillates once per
day, it is going to take a full day for it to produce a
boost ed vol tage, you know, produce a 2-VDD voltage
| evel . Whereas a clock that oscillates twice a day w ||
take half a day to produce that voltage, and a clock
that oscillates four tines a day will be, you know,
faster still.

So the faster the clock goes, the nore quickly
you reach the target voltage when you are starting from
a standstill.

Q Does the clock frequency affect the current
consunption of the charge punp?

A Well, soif we're tal king about current |osses
and things like that -- right now, we've been discussing
things where it's sort of -- we're not tal king about the
| osses. You know, this is -- like, for instance, we're

tal ki ng about the charge punp that's pictured on page,
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what is this, 13 of ny -- of my declaration where, you
know, the switches can be assuned to have zero
resi stance and the -- you know, and there's no losses in
driving the clock and so forth.
But as everyone who builds I Cs knows, the
clock -- driving the clock around the chip dissipates
power. So the faster the clock, the nore power you
di ssipate in general
So if we're going to tal k about | osses, then
yes, if you have a faster clock, in general, you
di ssi pate nore power.
Q Let's go back to paragraph 22 on page 12.
Let me know when you're ready.
A "' mthere.
Q So in paragraph 22, you said, "The '701 patent
I's concerned with charge-punp design, including the use
of a dynam cally configurabl e nunber of charge-punp
stages to achi eve higher voltage outputs.”
Do you see that?
A | do.
Q What do you nmean by "dynam cally configurabl e"?
A That means that you can change the
configuration of the charge punp at run tine.
Q Does the '701 patent allow configuration of the

charge punp not at run tinme?
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MR. MLKEY: (Objection to form
THE WTNESS: |'mnot sure that the -- 1'm--
i ke, for instance, changing a patent not at run tine
woul d be, like, for instance, redesigning a circuit and
remanufacturing the circuit.
So I'm not sure what question you' re asking.
BY MS. SHI
Q Can you configure a circuit after it is
manuf act ured but before run tinme?
A Yes. | can imagine circuits that will allow

you to do that.

Q What are sone of the techniques for doing that?
A Vel |, people use fuses, they use antifuses,
t hey use package -- you know, package enabl enent, that

sort of thing.

Q Does the circuit described in the '701 patent
al l ow configuration of the charge tine after
manuf act uring and before run tinme?

MR. M LKEY: (bjection. Form
THE WTNESS: What is a charge tinme?
BY M5. SHI

Q Configuration of the charge punp?

A Ch, can you repeat the question, then?

Q Does the circuit described in the '701 patent

al l ow configuration of the charge punp after the circuit
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i s manufactured, but before run tine?
MR. M LKEY: (Objection to form
THE WTNESS: So | guess the question is, are
you aski ng whether or not the ' 701 patent describes that
scenari o, or are you asking whether or not | can
envision a systemin which that woul d be the case?
BY MS. SHI
Q kay. That's fair. | will ask them
separately, then
So is the '701 patent describing a scenario
where the configuration can be perfornmed after
manuf act uring, but before run tine?
A I --
MR. M LKEY: (Objection to form
THE WTNESS: Yeah, | don't recall. |If you
could point ne to rel evant paragraphs in the '701. |
have not nenorized the patent, so | don't recall if he
di scusses that or not -- or he or she. | don't recal
I f the patentee discusses that or not.
BY MS. SHI
Q And as a person skilled in the art, can you
envi sion a system based on the circuits described in
the ' 701 patent, to be configured after manufacturing,
but before run tinme?

A Yes.
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Q So is the opposite of dynanmically configurable
also referred to as statically configurable in the art?

A They can be, but there's no hard-and-fast rule
that says that they are opposite, if that nmakes sense
You' d have to figure it out from context.

So they are different, but they are not
necessarily opposite, just because you used the word
"opposite.”

Q What is the difference between dynamcally
configurable and statically configurabl e?

A Vel |, dynam c configurability would be at run
time. Statically configurable could be at run tine,
li ke, sort of, a set-and-forget-type arrangenent or it
coul d be sonething that is done, |ike we said, after
manuf acturing, but before runtine or it could be done
during the manufacturing phase.

It could just like, for instance, any circuit
that you designed, well, that circuit as-is is a static
design, if that makes sense. You know, you can't change
the circuit, but you can change the circuit's behavi or
t hrough swi tches.

Q You said, "Statically configurable could be at
runtime.”

What does that mean?

A. Well, for instance, there are a | ot of
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configuration steps that happen when you start up a
conmput er where you change -- the system boots up and
various controllers set the state of the devices that
they're controlling and you do that once. You don't
ever change it ever again. So it happens at
initialization time, the conmputer system you don't then
dynam cal ly change it |ater during operation. You
change it once right at start up, before you start
actually using these devices -- devices neaning, for
I nstance, disks or nonitors or nmenory conponents or
what ever .

And so that would be, sort of, a static change,
nmeani ng that you changed it once and then you don't go
back and change it again.

Q What are sone of the techni ques that can be
used to statically configure a charge punp?

A Vell, like |I said, you can use fuses,
anti fuses, packagi ng options, and so forth.

M5. SHI: Could we bring up the ' 701 patent,

pl ease?
(Exhibit No. 1001 identified.)
THE WTNESS: Ckay, | have it.
BY MS. SHI
Q What sections in '701 describe dynamc

configuration?
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A Vell, just for starters, figure 1 shows that
you have two switches, switch 1 and switch 2, that give
you a dynam ¢ behavi or of choosi ng which voltage to
choose as input to the booster circuit and whether or
not the booster circuit is going to be a 1 stage or
2-stage booster circuit.

Q Can a POSITA apply the fuse option to switch 1?

A Can what ?

Q Can a person skilled in the art apply the fuse
option you just described for switch nunber 17?

A Pr obabl y.

Q If fuse option is applied to switch 1, is the
charge punp of figure 1 dynami cally configurable or
statically configurable?

A Well, it's still dynam cally configurable
because you've got switch 2 that's not inplenented as a
fuse.

Q Can a POSITA also inplenent switch 2 with a
fuse?

A Presumabl y, yes.

Q So if both switch 1 and switch 2 are
i mpl emented with fuse, is figure 1 dynamcally
configurable or statically configurable?

A It depends on what type of fuse you use. If it

Is the type where, for instance, you blowit wth a
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| aser and the fuse is wiped out, then it's statically
configurable, and you can never change it back again.

But there are things that they call, |ike,
antifuses which you can set and reset |ater on, which
neans it is, in theory, reconfigurable at a |ater point.
But then there's a larger question, which is if you do
make it statically configurable, it no | onger does
the -- does the function of a circuit, which is to be
able to accommpdate two different voltages.

So, | nean, you could do it, but I amnot sure
that you get sonething that functions correctly. But
wWith that caveat in place, if you have a fuse that's
bl own, for instance, with |asers, then you, know you,
woul d configure that statically, and you could never

change it back

Q So let's go back to your declaration
Exhi bit 2003.
A kay.

Q Let's go to paragraph 57.

A kay. 5-7. Al right, I"mthere.

Q So can you read the first sentence of paragraph
577

A Sure. "The '701 patent (Hayashi) is concerned
with the trade-off between overdesi gning a charge punp

and under desi gni ng the charge punp.”
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Q What does "overdesi gni ng" mean?

A VWll, | can read the rest of the paragraph
because | get to that. | say, "As Hayashi descri bes,
early in the design of chips, the final voltage
specifications are not necessarily known. A designer
has two bad choices to nake, to overdesign the charge
punp, in which case it will work irrespective of the
final operating voltage but will be | arger and nore
expensi ve than necessary, or to underdesign the charge
punp, in which case it could fail to wrk if the fina
operating voltage is too much for the circuit to handle.

Q Is it fair to say that one exanpl e of
overdesign is to provide a |large, nore powerful charge
punp?

MR. M LKEY: (bjection. Form

THE WTNESS: Well, what Hayashi specifically
is getting at is, for instance, the thickness of the
oxi des, because the capacitance of a capacitor goes with
the area of the capacitor and with the inverse of the
space between the plates.

And so if you -- if you want, for instance,
a -- a capacitor that is twice as big, you know, you
want a charge punp that will give you twice as nuch
current, for instance, then you can either make the

capacitor twice as large. O you can nake that
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dielectric, the oxide in between half as thick, and both
wi ||l acconplish the sanme goal, or you can do a trade-off
bet ween the two.

And what he is saying is that what you would
really like to do -- and this is in the passages that |
gquote in mnmy -- in ny report here. Wat he is saying is
that what you would |ike to do as the designer is to
make the charge punp as snmall as possible, and the way
to do that is to make the dielectric of the capacitor as
thin as possible.

And the problemwith that is that if the fina
operating voltage of the chip is higher than you
expected, then you end up breaking down that dielectric
and the capacitor doesn't work and that's a probl em

So this is what he is tal king about, and he is
saying that what his design does is it allows you to
have an early-on design of the charge punp that will be
able to be used in both scenarios whether you're --
whet her you overexpected or underexpected the voltage

| evel, you know, you can be off by a certain anount, and

this charge punp is still going to work just fine. And
you won't blow out the dielectric, and it'll work. And
you don't have an overdesigned -- an overdesi gned
capaci tor.

And overdesi gni ng neans you nmake the dielectric
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really thick so that you can't bl ow out the capacitors,
but that neans that you' ve got to make the capacitors
physically larger. And that's bad because when you neke
your design larger, it is a manufacturing cost.

Manuf acturing costs of chips go as -- about the area to
the fourth power, maybe hi gher now.

This is, you know, the way it used to be back
when | taught this stuff 15 years ago. But the
manufacturing costs are -- they go with area to about
the fourth power. So if you make your capacitors bigger
so that they won't get blown out and it turns out that
you didn't need to make them bigger, you could have just
made the outsides thinner, then that neans that you pay
a lot of extra noney that you didn't have to pay.

That's what his patent is about.

BY MS. SHI:

Q So is the -- dealing with trade-off between
overdesi gn and underdesign a general issue in circuit
desi gn?

A | would say that yeah, people do worry about
that. Al designers want to conme up with sonething
that's appropri ate.

Q And al so, you said, "Early in the design of
chips, the final voltage specifications are not

necessarily known."
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WAs this a common problemin circuit design as

wel | ?

A Vell, this -- | took fromthe '701 patent.

Q So is that what a PCSI TA woul d have known even
wi t hout | ooking at the '701, or '701 invented this
pr obl enf

A Honestly that | do not know. | don't know if
this is a wide-spread problemthat every single engineer
woul d know or not. Let nme |ook at how we defined a
person of ordinary skill. G rcuit design,
menory-systens coursework, two years of experience in
the design of nenory systens and associ ated conponents.

| think that that person would not necessarily

know that -- that when you design an IC, the fina
target voltage is not exactly known.

Because when you're working at the |evel of
nmenories, you' re often working at the |level of nenory
systens as opposed to the design of nenory chips,
because this was two years of experience in the design
of menory systens and associ ated conponents as opposed
to just the design of nmenory-integrated circuits. |If
the person of ordinary skill was in the area of the
design of nenory-integrated circuits, he m ght be aware
of this issue. But since he is defined to be soneone

who knows about the design of nenory systens, | think he
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probably woul d be | ess aware of this problem
THE WTNESS: And |'ve got to hit the head.
MR MLKEY: Al right. 1Is now an okay tine
for a break?
M5. SHI: Yeah. Yes. 10 minutes. |Is that
enough?
MR. M LKEY: That works for us.
THE REPORTER  Going off the record at
8:59 a. m
(Recess).
THE REPORTER: Goi ng back on the record at
9:10 a. m
M5. SHI: Let's go back to 1001, the
' 701 patent.
THE W TNESS: (kay.
BY MS. SHI
Q Let me know when you're ready.
A | am ready.
Q So | ooking at figure 1, it shows VDDPl and
VDDP2.

What is the design consideration for providing

two power supply lines?
MR. M LKEY: (Objection to form
THE WTNESS: So as the figure shows, VDDP2

gets a step down.
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BY M5. SHI

Q So what is the difference between the circuit
of figure 1 conpared to, for exanple, a circuit wthout
VDDP1?

MR. M LKEY: Objection to form

THE WTNESS: Then you would only have one
vol tage input to the charge punp.
BY MS. SHI

Q Is that a functional design?

MR. M LKEY: (Objection to form

THE WTNESS: |'mnot sure. It doesn't
acconplish the -- Hayashi's goals. | nean, it is a --
it would be a charge punp, but it wouldn't satisfy
Hayashi's goal s.
BY Ms. SHI

Q Wiy it wouldn't satisfy Hayashi's goal s?

A Because what he is trying to provide is a
systemin which it can tolerate voltage | evels that
woul d ot herwi se exceed the range of the charge punp.
And so what he does is if the voltage input is too high,
the voltage is sent through the step-down unit and that
is chosen as an input and the booster is chosen to be a
mul ti-stage booster circuit which will boost the voltage
nor e.

So this is how Hayashi works. He's designed
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this thing so that he can acconmodat e vol tages that
woul d ot herwi se exceed the tol erances of the charge
punp.

Q Under st ood.

My question is not to renove the VDDP2. My
question is, if we renove VDDP1l, it still achieves its
function to accommpdate a hi gher voltage; correct?

MR. M LKEY: bjection to form

THE WTNESS: | see what you're getting at. So
it would achi eve the high-vol tage case, but on the
| ower -voltage case, then it's not the right design. So
this is -- if you got rid of VDDPl input, then you m ght
as well just scrap the whol e thing.

The whole point is that the power supply step
down is only used in the cases where it's needed.

| mean, you would just functionally --
fundanmental |y change the nature of the design if you
el im nated one of those two inputs.

BY MS. SHI

Q So having VDDP1 and VDDP2 is inportant for
'701's goal of acconmopdating two input voltage |evels;
is that correct?

MR. M LKEY: (Objection to form

THE WTNESS: It is there to accommpdate a

vol tage that woul d ot herw se exceed the tol erances of
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what the charge punp is designed for
BY M5, SHI:
Q So the power supply step down units, block 10,

Is an essential part of the invention of '701 patent; is
that right?

MR. M LKEY: Objection to form

THE WTNESS: | think some nechani smt hat
perfornms the sane function, you would want to have.
don't necessarily know that block 10 is a prerequisite.
| don't know if that's necessary, but -- but you want to
have two different inputs that you can sel ect between.

That's -- that's one of the fundanental concepts.

BY M5. SHI:
Q So is it correct that block 10 is not required

for 701's invention?

MR. M LKEY: bjection to form

THE WTNESS: Well, so this is the second tine
that you've said, you know, part of the invention. Do
you nean it is required by the clains, or do you nean it
Is required in the circuit?

You know, so you are talking to an engi neer,
and | think invention, | just think the circuit. But if
what you nean is, is it required in the clainms, well, |

don't know. Let's just go |look at the clains.
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For instance, Claim1l says selecting the first
i nput node, first power supply, second input node,
second power supply, higher than the first, coupling one
of the first and second i nput nodes to booster circuitry
conmprised of booster stages -- all right -- providing an
out put vol t age.

Sel ection corresponds to a first nunber of
booster stages. Selection of the second corresponds to
a second nunber of booster stages, the second being | ess
than the first.

Changi ng the booster circuitry fromthe first
nunber of booster stages, corresponding to selection of
the first input node to the second nunber of booster
stages when the second i nput node is selected.

So that step-down voltage is not in the claim
So if what you consider to be the invention, you know,
what is described in the claim then no, that step down
is not part of the invention.

BY MS. SHI:
Q So thank you for clarifying that.

For the invention as clainmed in Caim1 of the
"701 patent, is there any benefit for providing two
power supply lines as conpared to a charge punp that is
receiving a single power supply |ine?

MR. M LKEY: bjection to form
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THE WTNESS: | don't even know how to answer
that. | nmean, the claimis what it is. | -- 1 nean, it
I s descri bing sonet hing.

BY MS. SHI

Q kay. So generally speaking, we have two very
simlar charge punps, one can handle -- one receives two
power supply lines. The other receives a single power
supply line.

Is there any benefit for the charge punp that
receives two power supply lines?

A | don't see that in this claim

I"msorry. | don't see that in this claim

(Reporter Carification.)

MR. M LKEY: (Objection to form

THE WTNESS: Yeah, so | don't see what
you're -- you are saying stuff that | don't see anywhere
in the claim
BY MS. SHI

Q So what is the benefits, or is there any
benefit, for the invention of Claim1l to receive two
power supply lines --

MR. M LKEY: (bjection
BY Ms. SHI

Q -- as a charge punp design?
MR. M LKEY: bjection to form
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THE WTNESS: Yes, when we were discussing
figure 1, | explained it, and I can read you
Hayashi's -- actually, yes, | wll.

"If specifications relating to DRAM are changed
or the specifications have not been fully decided, there
are cases where the power supply voltage supplied from
the outside in accordance with a request fromthe user
differs. A supply voltage supply circuit for driving a
word line is one circuit for which different supply of
vol tages are required of externally applied power.

Desi gni ng such a supply voltage supply circuit involves
preparing a plurality of types of transistors having
oxide-filmthicknesses for which circuit operation is
optimum and designing the circuit based upon the
plurality of types of transistors.”

"If a booster circuit" -- and this is the
i mportant part. "If a booster circuit is designed
assum ng a case where the power supplied will differ" --
"will differ depending upon the specifications. The
probl em of oxide-filmw thstand voltage and a
current-consunption problem ascri bable to gate | eakage
nmust be taken into account.

If, in order to avoid these problens, a
transistor for thick-filmcapacitance is used in the

circuit in accordance with the higher voltage anong
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vol t ages that have been set dependi ng upon
specifications, there is the danger that this wll
result in a booster circuit of larger area.”

And that's, you know, that is from Hayashi
1:23-41 and that is on page 26 of my report.

And there Hayashi goes on. Basically, what he
Is saying is that you have these two |ines so that you
can handl e the case where the input voltage that you are
given is higher than you expected at design tine.
BY MS. SHI:

Q And the technique for handling the case where
the input voltage that you're given is higher than the
expected design tinme is to use the power supply
step-down unit 10; is that right?

MR. M LKEY: (Objection to form

THE WTNESS: Well, | think that's
oversinplifying it. So -- so what you have is a big
solution to a problemwhich is you have a step-down
unit. You've got a configurable charge punp. You' ve
got switches to choose between these things. There's
quite a bit going on
BY MS. SHI

Q So what you described -- what you read from
'701, 1:23-41, and on the report, page 126 of your

report, is that covered in Caim1?
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MR. MLKEY: (Objection to form

THE WTNESS: | did not do any clainms anal ysis
on this -- on this patent.
BY MS. SHI:
Q What do you mean by "cl ai manal ysis"?
A Preparing a report in which | match up claim

limtations to specific instances in specific designs.
Q So you don't have an opi ni on whet her what you

read from' 701 patent, as provided in your report on
page 26, is covered in Caim1; right?

MR. MLKEY: Objection to form mnisstates
t esti nony.

THE WTNESS: | have not offered an opinion as
to what CGaim1l of the ' 701 patent covers.

BY M5. SHI:

Q So, sitting here now, were you able to offer an
opinion? | understand that's not covered in your
report.

A Am1l wlling to offer an opinion as to whether

or not Caim1l covers the introductory material in
Hayashi that | read in Colum 1, lines 23 to 41? 1Is
t hat what you're asking nme?

Q Ri ght .

A |"mnot going to do clains analysis on the fly.

M5. SH: Can we take a break?
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MR. M LKEY: Yep.

THE REPORTER: Going off the record at
9:28 a. m

(Recess.)

THE REPORTER: Goi ng back on the record at
9:39 a.m

M5. SHI: | don't have nore questions.

MR. M LKEY: kay. | probably don't have any
questions, but I would like to just review ny notes, if
we can take 10 m nutes.

MS. SHI: Sure.

MR. M LKEY: Thank you

THE REPORTER Okay. Going off the record at
9:40 a. m

(Recess).

THE REPORTER:  Goi ng back on the record at
9:46 a. m

MR. M LKEY: W have no questions.

THE REPORTER  Going off the record at 9:46

(The deposition was concl uded

at 9:46 a.m)
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Certified Shorthand Reporter and Deposition Notary
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obj ections made at the tine of the deposition were
recorded stenographically by me and were thereafter
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nor related to any party to said action, nor in any way
interested in the outcone thereof;
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