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PROCEEDI NGS

ALEXANDER GLEW PHD,
havi ng been duly sworn, or affirmed, was exam ned

and testified as foll ows:

MR. SPEEGLE: This is Mark Speegle with
Baker Botts for Petitioner Sem conductor Conponents
| ndustries. Wth ne, renotely, is also Dan Anderson
from Newman Jones and El |l yar Barazesh from Baker
Botts.

MR. VWHI TEHURST: And good norni ng,
everyone. This is Alan Wi tehurst from McKool Smth
for the patent owner, G eenthread, and also for the
W t ness.

And |'m just going to note on the record
that there is a video canera here in the roomwth
us, but 1've been instructed by counsel that the
video canera is just for the conveni ence of our
court reporter, who is renote this norning, and that
no video recording of this deposition is being nade.

MR. SPEEGLE: We confirm our understandi ng
there is no video being made or recordi ng being
made.

Iy
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EXAM NATI ON

BY MR SPEEGLE:

Q Good norning. Could you please state your
name and address for the record.

A. Al exander dew, GL-E-W M hone address
Is 970 Aura Way, Los Altos, California, 94024.

Q Thank you, Dr. dew.
You understand you're under oath today?
Yes.
Have you testified in depositions before?

Yes.

o > O »

Ckay. So you're famliar with the ground
rules for these kind of proceedi ngs?

A Generally, yes.

Q Just to refresh you, we'll be having a
series of questions and answers, and the court
reporter will be taking down our answers on a
transcript.

Because the court reporter is taking down
everything we say, we need to give verbal answers,
not just head nods or head shakes.

Does that make sense?

A. Yes, it does.

Q Is there any reason why you cannot testify

fully and truthfully today?
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A. Not that |I'm aware of.

Q Okay. If you need a break -- I'Il try to
take a break every hour or so, but if you need a
break at any tinme, wll you let nme know?

A. Yes.

Q And if you ever do not understand ny
guestion or need clarification on sonething, wll
you please let ne know that too?

A. Yes, | wll try to do that.

Q Okay. Dr. dew, you ve been retained by
patent owner Greenthread in a series of inter partes
revi ews involving Sem conduct or Conponents
| ndustries, right?

A. Yes, | have.

Q Okay. And in front of you, there's three
docunments. Do you recogni ze these docunents as
decl arations you've submtted in inter partes

reviews for G eenthread?

A. Yes, these are three declarations that |
subm tted.
Q Okay. And these declarations are each

Exhi bit 2057, as you can see in the bottom

ri ght-hand corner, for three separate |IPR

proceedi ngs that are | PR 2023-01242, | PR 2023-01243,
and | PR 2023-01244. |1s that right?
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A. That is correct, yes.

Q Okay. So if |I refer to the -- your
declaration in the 01242 IPR, will you know which
docunment I'mreferring to?

A. Yes.

Q And sanme for the declaration in the 01243
proceedi ng?

A. Yes.

Q And in the declaration -- your third
declaration is fromthe 01244 proceeding, right?

A Yes, that's the third one.

Q Ckay. And do the opinions that you're
offering in these proceedings -- let me back up.

Let me strike that.

You understand this deposition is a
consol i dated deposition for use in all three of the
| PR proceedi ngs that we just nentioned: The 01242,
01243, and 01244 proceedi ng?

A. That is my understandi ng.

Q Okay. And if you ever need clarification
about the patents or decl arations between these
di fferent declarations as we go through this
deposition, will be please |let ne know?

A. Yes, I'Il try to do that.

Q Ckay. So, Dr. G ew, your declaration that
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you submtted in the three IRPs that we just

menti oned, do these declarations in front of you
contain all of your opinions you intend to offer in
t hese proceedi ngs?

A. They contain a summary of the opinions
that | had at the time | wote them As additional
i nformati on becones available, I may form new --
addi ti onal opinions.

Q Are there any statenents in any of your
t hree decl arations that you know are no | onger your
opi ni on now?

A. No, not that |'m aware of.

Q Any m stakes or typos that you've becone
aware of in the declaration since you submtted
t henf

A. | believe in nmy "Background" section, |
wote that | had five patents. | think | have six.

Q Okay. Anything else come to m nd?

A. Not off the top of ny head, no.

Q Okay. Do you have a team of people
assisting you in your work in this matter or are you
wor ki ng on your own?

MR. WHI TEHURST: Object to form

THE WTNESS: | generally work -- when
do this kind of work, | have an attorney -- | have
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an engi neer who works at ny firmwho helps nme with
stuff, as needed, and then | work with the attorneys
al so in preparation.
BY MR SPEEGLE:

Q I's your firmbeing paid hourly for your
time in this matter?

A. Yes, it is.

Q And if you |look at -- we'll | ook at the
1243 declaration. | believe it's paragraph 3 on
page 1 states that your rate is $700 per hour. |Is

t hat accurate?

A. Yes.
Q And is the engineer that you nentioned on
your team-- is he billing separately for this

matter as well?

A. He bills through ny firmas separate -- he
bills as part of ny firm yes, so the billing is
done by the firm

Q Do you have an estimate for the tota
number of hours that you' ve spent on the G eenthread
| PR matters?

A. Not off the top of ny head.

Q More than a hundred hours?

A It's kind of hard sonetinmes to

differentiate in ny head because |I'm working on, |
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guess, a federal case too at the sane tine. So
just -- off the top of ny head, certainly, |'ve put
in nore than a hundred hours on this case. |
couldn't break it out by different patent or how
much was | PR and how nmuch was the other matter.

Q Okay. You understand these decl arations
were submtted in support of G eenthread s patent
owner responses in each of these | PR proceedi ngs,
right?

MR. WHI TEHURST: Object to form

THE WTNESS: | believe generally -- |
mean, these are declarations that |'ve nade on this
matter. | understand that G eenthread had nmade a --
as a patent owner, had nmade a prelimnary response
and filed a response.
BY MR. SPEEGLE:

Q Are you famliar with Geenthread' s fina
response in any of these | RPs?

A. To sonme extent.

Q Do you know if your decl aration copied
directly from Geenthread's patent owner response?
MR. WHI TEHURST: Object to form

THE WTNESS: | didn't see their docunent
before it was submtted. |'mnot sure -- | know,

generally, the law firnms | ook to the experts in
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support of the docunents the witings. |'m

I mgi ning there's got to be a fair amount of simlar
description or -- of the subject matter.

BY MR SPEEGLE:

Q ' mgoing to back up.

Can you tell ne what your current job
title is?

A. I am president and CEO of d ew Engi neering
Consul ti ng.

Q VWhat ki nd of work does d ew Engi neering
Consul ting do?

A. Well, it's a small engineering firmin
Mountain View, California. W do, lately, mainly
litigation support. W do also do sonme -- | would
say conputer nodeling. W have three different
conput er - ai ded design prograns. W use Sol i dWor ks,

t he Autodesk products, Inventor and Pro/E Creo,
which is 3D nodeling for usually | arger conpanies
and mlitary, kind of aerospace.

|'"ma |licensed nmechani cal engi neer, and we
al so carry errors and om ssions insurance, as
engi neers, simlar to a doctor would have errors and
om ssi ons i nsurance.

So we do sone work with different

conpani es where we m ght place an engi neering stanp
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on things or review designs, that sort of stuff.

support in high tech. W do a little bit of
i ndustrial and general engineering also. 1've
wor ked on everything from-- you know, as an

engi neer, soup to nuts sonetines.

in terns of the percentage of revenue over the | ast

five years for G ew Engi neering, would you say

litigation support is 75 percent of the revenue?

think it was. Engineering pretty nmuch dried up.

So, I'd say, it's mainly litigation

Q When you say "mainly litigation support,"

A. |'d say that's reasonabl e, yeah.
Q Is it 90 percent of the revenue?
A. It depends on the years. During COVID, |

Q Okay.

A. Yeah, but usually, it's about

three-quarters.

Q What was the | ast job you held outside of
A ew Engi neeri ng?

A. Last job | held was Applied Materi al s.
After | left Applied, | started G ew Engi neering,

and |'ve been at G ew Engi neering since.

end of ' 96.

Q When did you | eave Applied?
A. Oficially beginning of '97, but, really,

Page 12

Veritext Lega Solutions
346-293-7000

ONSEMI EXHIBIT 1052, Page 12
Semiconductor Components Industries, LLC v. Greenthread LLC
IPR2023-01244



© 00 N oo o b~ wWw N B

O T T o
o A W N P O ©O 00 N O 0o~ W N+, O

Q What made you | eave?

A. | was returning to Stanford to finish a
PhD in material science. | had taken all the
coursework while | was at Applied and passed the
qualifying exanms, so | needed to wite the
di ssertation.

Q What was your dissertation?

A. | wote a dissertation on plasma-enhanced
chem cal vapor deposition of dianond-I|ike carbon and
fl uorinated anorphous carbon. These were dielectric
materials that were being evaluated for use in
el ectronics.

Q Was your dissertation published in a
peer-revi ewed journal ?

A. | published papers while | was in graduate
school in peer-reviewed journals and then finished
wth the dissertation, yes.

Q Have you published any peer-revi ewed

papers since you conpleted your PhD?

A. No, |'ve been in private practice.

Q Are you currently running for any el ected
of fice?

A. Yes, | am

Q Whi ch one?

A. I ama candidate in the general election
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of Novenber 2024 for Senate District 13 in

California.
Q

el ected of
A.
Q

gover nnent

A

woul d be probably the only official capacity, yes.

Q

bef or e?

BY MR SPEEGLE:

Q Okay. How many tines have you run for
of fice?

A | ran for -- this office, this is the
second time. | ran four years ago and was top two
also. | ran before that for State Assenbly in what
woul d be a sub -- half of this district essentially,
and | was top two in that.

Q Ckay. Would you describe yourself as a

politician?

Is it the first time you' ve run for an
fice?
No, |'ve run before.
Have you ever held a position in
bef ore?

I've been Comm ssioner of ny city. That

And how many times have you run for office

MR. VWHI TEHURST: Object to scope.
THE WTNESS: | didn't.

MR. WHI TEHURST: Object to scope.
THE W TNESS: No, not at all. | describe
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nmysel f as an engi neer.
BY MR SPEEGLE:

Q Look at page 8 of your 1242 decl aration.

A. What page?

Q 8.

Can you see paragraph 17 and 18 of your
1242 decl aration on page 8?

A. Yes, | do.

Q Ckay. And do these paragraphs address the
| evel of ordinary skill in the art that you applied
i n maki ng your opinions in this matter?

A. Yes, this is the level of one of ordinary
skill in the art that | applied.

Q And you opined in paragraph 18 that you
woul d have had at |east the qualifications of -- of
a POSI TA, person of ordinary skill in the art, since
at | east Septenber 3rd, 2004. |Is that right?

A. Yes.

Q And woul d you conpare that to page 9 of
your 1243 decl aration, page 8 of your 1244
decl aration?

A. Whi ch?

Q 9 of the 1243 and 8 of the 1244.

While you're reviewing, I'Il tell you, ny

question is going to be, if you applied the sanme
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under st andi ng of a person of ordinary skill in the

art in all three declarations.

A. | did apply the same standard of one of
ordinary skill in the art.
Q " mgoing to pass you what is Exhibit 1003

in the 1242 | PR
And do you recognize OnSem 's Exhibit 1003

is the declaration of Travis Bl al ock?

A. Yes.
Q Have you seen this declaration before?
A Yes.

Q Why don't you turn to page 22 and
paragraph 48. The page nunmber is confusing here.
There's an exhi bit page nunber, and then there's a
printed page nunber. |'mlooking at printed page
22, which is exhibit page 28.

Do you see paragraph 48?

A. Yes.

Q And you see the definition of the POSITA
that Dr. Blalock applied in his declaration?

A. Yes.

Q Whul d you agree with ne that his
definition of POSITA is simlar, but not identical
to the definition of the POSITA that you applied in

all three of your declarations?
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MR. WHI TEHURST: Object to form

THE WTNESS: |It's substantially simlar,
yes.
BY MR SPEEGLE:

Q And woul d any of your opinions in this
matter change if you used Dr. Blalock's definition
of a POSITA instead of the one you provided in your
decl arati ons?

A I haven't considered that before, but off
the top of ny head, they seem substantially simlar.
| don't imagine it having a big inpact.

Q Ckay. Now, | think one difference between
the definition of "POSITA" that she used in the
definition fromDr. Blalock is that you included a
| onger |ist of potential degrees, putting things
| i ke conput er engi neering and chem cal engineering,
which Dr. Blalock did not include in his
decl arati on.

Can you hel p ne understand why you
i ncl uded those additional fields in your definition
of a POSI TA?

A. Based on ny experience, chem cal
engineering is a very common degree in this field.
| worked with a | ot of chem cal engineers. Chem cal

engineering is nore of the applied chemstry, if you
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wll. Soit's -- | think a conmon -- yeah, it's a
rel evant background froma technical sense, and from
my experience, it's a comon degree that people had
in the field. That was the first question.

The second was el ectrical or conmputer
engi neeri ng.

A |l ot of departnents call their prograns
different things. For exanple, at Berkeley, it was
el ectrical engineering and conmputer science, EECS.
Ot her universities mght call it electrical
engineering. So | think it's not necessarily much
difference to that.

Q Turni ng back to your -- 1'll introduce --
U.S. Patent Nunber 10510842 -- 8.

Do you see that?

A. Yes, | see the '842.

Q Is this the patent that's at issue in the
| PR 2023-01243 that you opi ned on?

A Yes, the '842 is in the 1243.

Q " mgoing to hand you the 11121222 patent.

Do you see this?

A Yes, | do.

Q And the 11121222 patent is at issue in
both I PR 2023-01242 and | PR 2023-01244, right?

A. Yes, the '222 patent is in the 1242 and
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1244 | RPs.

Q And there are different clains at issue
fromthe '222 patent in the 1242 and 1244 |PR,
ri ght?

A. Yes, they address different --

Q And the way | personally renmenber it is
that Claim44 is at issue in the 1244.

A. Yes, it's an easy way to renenber it.

Q Ckay. So with these patents in hand, |
want to direct you to paragraph 34 of your 1242
decl aration, and this is spanning pages 13 and 14.

A. You said pages 13 to 14? \Which paragraph?

Q ' m | ooking at paragraph 34.

A 34.

Q Specifically, I'd direct you to the | ast
sentence of paragraph 34, and this sentence says,
"The clainmed invention is clearly disclosed in EG
Fi gures 5B-5C of the chall enged patent and the
correspondi ng parts of the specification."

Do you see that?

A. Yes.

Q Do you still agree with that statenent
that the clainmed invention is disclosed in Figure
5G -- sorry -- 5B, for exanple?

A. Yes.
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Q So |'ve handed you the patent there, and
can you turn to Figure 5B?

VWhat |'d |ike to do next is go through the
claimlanguage for Claim 1l of the '222 patent and
under st and your opinion here that Figure 5B
di scl oses the clai med invention.

Are you able to do that?

A. Ckay. Yes.

Q Let's make it easier. Let's go ahead and
tear Figure 5B out of the staple so that you can
| ook at it at the sane tine.

A. Ckay.

Q So starting with the preanble of the Cl aim
1 of the '222 patent, do you agree that Figure 5B
di scl oses what could be a VLSI sem conductor device?

A. Yes, it does. It describes, for exanple,
CMOS and DRAM

Q Okay. The next elenment of Claim1 of the
‘222 patent is, "A substrate of a first doping type
at a first doping | evel having a surface."

Do you see that?

A. Yes.

Q And is that disclosed in Figure 5B?

A. Yes, it describes the substrate.

Q That -- the P m nus sign substrate, what
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you descri bed as, "A" --
MR. WHI TEHURST: Object to form
BY MR SPEEGLE:

Q -- "substrate of a first doping type at a

first doping | evel having a surface"?

MR. VWHI TEHURST: Object to form

THE W TNESS: Yes, the bottom | arger
rect angul ar shape | abel ed "Substrate" is substrate.
BY MR SPEEGLE:

Q Okay. The next elenent is, "A first
active region disposed adjacent the surface with a
second doping type opposite in conductivity to the
first doping type and within which transistors can
be forned."

Do you see that?

A. Yes.

Q Is that disclosed in Figure 5B?

A. It's disclosed in the description, "CMOS
conpl enmentary netal oxide sem conductor.”™ So | know

that for each NPN, there's a PNP transistor. What
I's shown visually here is an NPN -- NPN type
transistor, but there are also PNP transistors since
it's CMOS.

Q Okay. Am | understanding correctly from

your answer that you'd accept that a PNP transistor
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Is part of a first active region having a
conductivity type opposite to a P substrate?
MR. WHI TEHURST: Object to form
THE W TNESS: Coul d you repeat that
question?
BY MR, SPEEGLE:
Q "1l break it down a little bit.
Am | understanding that you said Figure 5B
di scloses the first active region element fromC aim
1 because the caption tells you it's a CMOS devi ce,
whi ch woul d al so have a PNP transistor? Did I
understand that right?
A. Yes, that's essentially what | said.
Q Okay. And you agree with nme that Figure
5B does show an NPN transistor, right?
A. What is in the figure, the imge, is, yes,
a very small portion of CMOS circuit. It's show ng
an NPN transistor, as well as a storage capacitor
as, you know, probably part of a DRAM
Q And you woul d not describe the NPN
transi stor shown in Figure 5B as having an opposite
conductivity type fromthe p-type substrate?
MR. WHI TEHURST: Object to form
THE WTNESS: No, | wouldn't. The

substrate is p-type, but the active region in which
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the transistor is forned is also p-type, so they are
not opposite.
BY MR SPEEGLE:
Q Ckay. Can you explain to me why you think
the NPN transistor has a -- doping type?
A. As | wrote in nmy report, Figures 5B and
5C -- you know, | take these together --
MR. WVHI TEHURST: Counsel, do you have a
si ngl e-sided copy of the '222 patent? Because |
think the witness is going back and forth from
Figure 5A to 5B, and it's tough when they're on
opposite sides of this sane page. O nmaybe you have
an extra copy. Unfortunately, I've witten on ny
copy, so it would be inappropriate.
MR. SPEEGLE: Here's ny copy.
MR. WHI TEHURST: | think it's hel pful.
Thank you.
BY MR, SPEEGLE:
Q Let me ask ny question again.
A. Yes, pl ease.
Q Okay. Wy is an NPN transistor, as
pi ctured in Figure 5B, not opposite in conductivity

type to the p-type substrate in 5B?

A. Looki ng at Figure 5B, we see n-type source
and drai n. One of skill in the art, as well as one
Page 23
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| ooki ng at Figure 5A, would understand that there
are different types of active areas. Looking back
at 5A, one can see a p-well and an n-well.

Basically, sources and drains are of the opposite

type of well or active area they're formed in, so

wells -- sources and drains are counter-doped. So
if | have an n-type source and drain, it will be
formed in a p-type region. |If | have a p-type

source and drain, it's formed in an n-type region.

So that is the basis for why | say that.

Q Okay. And when you -- you're interpreting

t he conductivity of the second doping type, as used
in Claim1 of the '222 patent, to refer to the
doping type of the well in which the transistor is
formed. Is that right?

MR. WHI TEHURST: Object to form

THE W TNESS: Essentially, yes. It states
a first active region in the second claimelenent.
It states -- for exanple, in the fourth claim
el ement, transistors formed in at | east one of the
first active regions or second active regions.

So the active region exists before the
transistors, the well exists before the transistors
are forned, it has a type, n or p, and then the

transistors are fornmed in that doped region.
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BY MR, SPEEGLE:

Q Thank you. That's hel pful.

The next elenment in our claim as we go
down, refers to, "A second active region separate
fromthe first active region disposed adjacent to
the first active region and within which transistors
can be forned."

A. Yes.

Q Is that disclosed in Figure 5B?

A Figure 5B discloses that there's a CMOS
substrate. | think Figure 5A discloses it better.

Fi gure 5B shows active regions adjacent to each

ot her, whereas Figure 5B is kind of a blowup within
one active region. It is a CMOS, so there has to be
a conmpl enentary type forned.

Q I s your understanding that the device, as
claimed in Claim1, has already been manufactured
with a transistor actually doped into the device or
is it referring to a device before the transistor is
doped in?

MR. WHI TEHURST: Object to form

MR. SPEEGLE: You raised your hand for
t hat .

MR. WHI TEHURST: | wanted the witness to

know t he objection was comng, and it was clearly a
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conpound question, so I was just explaining ny
obj ection for him

THE WTNESS: | would explain it like
this: As the preanble describes, this as a device.
So it's a formdevice. |In reading the different
el ements of the claim for exanple, the fourth one
reads, "Transistors formed in at |east one of the
first active regions or second active regions.”

So one can forman active regi on w thout
form ng transistors in it, according to the fourth
cl ai mred el enent.

So | think this claim at its face,
teaches us that there may be active regions, wells,
If you will, sonething along those |ines, tubs,
there are different terns, that exist with or
wi t hout transistors.

One of skill in the art would al so
understand that formng of the different PN regions
is usually one of the first things done on a wafer
before the transistors are forned.

You know, the |anguage al so describes the
transistors are fornmed in the active region. So
when they are formed in the active region, | think
the active region has to be there.

You know, you -- that's my general
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under st andi ng.
BY MR SPEEGLE:
Q Okay. Thank you for that.
And when you say "the fourth elenent” in
that answer, you're referring to the el enent that
says, "Transistors fornmed in at |east one of the

first active region or second active region," right?

A Yes.

Q Ckay.

A. That's the fourth.

Q When the transistors are forned in an

active region, dopants that create a source and
drain are added to the active region, right?

A Yes. |'ve used the term "counter-doping,"
but yes, sources and drains are formed by heavily
count er-dopi ng opposite the active region that's
t here.

Q Okay. So when a transistor is formed in
the first active region, per the fourth el enent,
it's a p-type well; n-type dopants would be added to
formthe transistor, right?

A. Yes, n-type dopants are added to formthe
source and drain. There nmay be other doping steps
i nvolved. That's sort of a sinplification. There

could be a nunber of doping steps, but yes, the

Page 27

Veritext Lega Solutions
346-293-7000

ONSEMI EXHIBIT 1052, Page 27
Semiconductor Components Industries, LLC v. Greenthread LLC
IPR2023-01244



© 00 N oo o b~ wWw N B

O T T o
o A W N P O ©O 00 N O 0o~ W N+, O

source and drain are formed by counter-doping,
dopi ng opposite the active region.

Q In terns of a spatial understanding, the
source and drain are physically in the sane space as
the active region well, right?

MR. VWHI TEHURST: Object to form

THE WTNESS: |'d say generally, yes, the
source and drain are in the well in the active
regi on.

BY MR SPEEGLE:

Q Woul d you consider the source and drain
part of the active region?

MR. WHI TEHURST: Object to form

THE W TNESS: How should | put this?

The cl ai m | anguage descri bes transistors
formed in at | east one of the first active region or
second active region. It describes the transistors
as a device, and the active region is a region. So
it's sort of |like apples and oranges. They are
certainly -- on the top portion, they' re nade of the
active region. The active region is, for exanple,
silicon. And dopants, you know, boron or
phosphorous or sonething |like that are added to the
silicon substrate.

Iy
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BY MR, SPEEGLE:

Q Well, let's keep going through the claim
| anguage.

The fifth element here in Claim1l of the

‘222 patent is, "At least a portion of at |east one
of the first and second active regions having at
| east one graded dopant concentration to aid carrier
movenent fromthe first and second active regions
towards an area of the substrate where there are no
active regions."

Do you see that?

A. | see that, yes.
Q Is that disclosed in Figure 5B of the '222
pat ent ?

MR. WHI TEHURST: Object to form
THE W TNESS: Yes, it is.
BY MR SPEEGLE:

Q Can you explain to ne how that's discl osed
I n Figure 5B?

A. Well, 5B has a | abel. In the m ddl e
rectangul ar area that says, "Graded dopant region to
pull mnority carriers fromthe surface,” it shows
the arrows starting in the region above it, which I
woul d think of as an active region wherein the

transistors are fornmed.
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It's pulling things dowward toward the
bottom of the substrate. That is a region where
there are -- which is not active.

Q How do you know where the active region
begi ns and ends?

A. Wel |, when one fornms wells or doped areas,
one generally isolates them fromeach other. They
can't really touch too nuch

So there are isolation areas that define
the different wells.

Now, real estate is very expensive on
transistors and silicon wafers. So the goal is to
use nearly all of the active region with the
transistors that one's form ng.

So, you know, | would say nost of the area
bet ween the isolation, it should be covered with
el ectronic devices, transistors, and that is the
active area. It's active because there's active
region circuitry there.

For exanple, one can't put a contact |ead
down in that region wthout touching an electrical
circuit. One can't run a netal line over it wthout
touching an electrical circuit. So it's an active
region. It's very different -- insulating regions

are not active.
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Q Ckay. When you tal k about the real estate
bei ng expensive on a sem conductor device, are you
tal ki ng about a planar surface real estate or are
you tal king about depth, up and down, real estate?

MR. WHI TEHURST: Object to form

THE WTNESS: | was talking, in that | ast
i nstance where | spoke about the planar top,
parallel to the |arge dinmension of the wafer, not
the verti cal
BY MR SPEEGLE:

Q Okay. You tal ked about isolating
different wells. Wuld that be like isolating the
PNP transistor fromthe NPN transistor in a CMOS
devi ce?

MR. WHI TEHURST: Object to form

THE W TNESS: Yes, one doesn't want
current to flow fromone to the other, so there is
an insulator, an isolation between.
BY MR. SPEEGLE:

Q Have you ever heard the phrase "a channel
st opper region"?

A. Yes.

Q Is that another way to describe that kind
of isolation?

A. Well, that's a different type -- it is
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isolation. It's a different type of isolation.

Q Okay. That woul d be isol ati on between an
NPN and a PNP?

A. Basically, to keep current away fromthe
channel s, yeah.

An active area can have nultiple
transistors in it. You know, it would typically
have nmultiple transistors in it. One transistor
al one doesn't occur a lot in logic. There are
buil ding the transistors. That only occurs in
hi gher power devi ces usually.

Q Ckay. So | appreciate your answer, and it
hel ps explain, you know, the planar difference
bet ween active regions.

How do you tell when you | ook at a device
in a cross-section like in Figure 5B where an active
regi on begi ns and ends dept hw se?

A Figure 5 is -- how should | put this -- a
figure, an illustration. |It's not a to-scale
dr aw ng.

So, typically, a substrate is about 500
m crons thick. They m ght be thinned to 300
mcrons. By the time -- and there are sonme, but not
alot, flexible circuits that m ght be less -- well

| ess than 50 mcrons. But nost rigid circuits start
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at 500 or 300 nowadays sonetines, and they m ght be
t hi nned down.

The active area is the top couple mcrons.

So it's easy to tell that there's a
substrate, which is potentially hundreds of mcrons
thick, and then there's a couple of mcrons at the
very top, which is where all the action takes pl ace.

Fromthat, one | ooks at the depth of the
transi stor elenents; for exanple, the source and
drain, specifically, and the general doping in the
ar ea.

Q Ckay. You referred to the annotations on

Figure 5B and the | abel that says, "G aded dopant

region to pull mnority carriers fromsurface." |Is
that right?
A. Yes, | referred to that.

Q And what's your understandi ng of what

those arrows pointing down illustrate in Figure 5B?
A. The arrows were just a general indication
of, I would say, force in notion in that direction.

The mnority carriers were headed in that
direction. The driving force would be in that
di rection.

Based upon the graded dopants, there would

be a dopant gradient in that direction al so.
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Q Okay. So let's talk about the | ast

element of Claim1l on the '222 patent.
It says, "At |east one well region

adj acent to the first or second active region
containing at |east one graded dopant region, the
graded dopant region to aid carrier novenent from
the surface towards the area of the substrate where
there are no active regions, wherein at |east sone
of the transistors formdigital logic of the VLS
sem conduct or device."
Do you see that?
Yes.
Is that el enent disclosed in Figure 5B?
Yes, it is.

Hel p me understand where it's discl osed.

> O > O »

Well, we can | ook at 5B and, you know, 5A
al so, but 5B is sort of a blowup of one well
region -- one region of a wafer.

So on the top, we have an active region.
And below that, there is a graded dopant region.
The well region is below the active region on the
top. The bottom P substrate, for exanple, does not
have active regions. That's just the substrate or
the wafer. It is described in the specification as

a CMOS substrate or DRAM These are digital logic
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VLSI .

The aiding carrier novenent is indicated,
of course, by the arrows and the |abel, "G aded
dopant to pull mnority carriers fromthe surface."
It shows them heading toward the bottom

Q | see you've got a pen there. Could you
just draw a box on Figure 5B around the well?

MR. VWHI TEHURST: Object. W are not going
to create new exhibits using pen today.

You can hand nme the pen, sir. Thank you.

MR. SPEEGLE: So, Counsel, you're
I nstructing the witness not to annotate the
exhi bits?

MR. WHI TEHURST: You can ask the question,
and he'll answer it, but I'mnot going to have him
draw pictures. You can ask him questions all you
want .

MR. SPEEGLE: But you're instructing him
not to create any annotations?

MR. WHI TEHURST: | aminstructing you to
ask him questions and himto answer it to the best
of his ability.

If you would like to mark on it, that's
your prerogative, but to force the witness to

annotate it is not proper. |If you would like to
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dr aw - -

MR. SPEEGLE: | disagree that that's a
proper instructions, but we'll nove on.
MR. VWHI TEHURST: -- creating new evidence

In the case, so --

MR. SPEEGLE: He's a testifying expert.
Everyt hi ng he says is new evidence.

MR. WHI TEHURST: You can annotate this
yoursel f, counsel. There's nothing preventing you
fromdrawi ng on it.

MR. SPEEGLE: We disagree. But we'll npve
on.

BY MR SPEEGLE:

Q Dr. Gew if you did have the pen that
your counsel took away from you, would you be able
to draw a box around where the well region is on
Fi gure 5B?

A Yes. 5B is showng a portion of a well.
Again, 5B is a zoomin of one transistor, which is a
portion of the well. | could show where a portion
of the well is, but yes.

Q Ckay. Wuld it be easier for you to show
with a pen that your counsel took away from you or
describe it verbally?

A. | can describe it verbally just as easily,
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| think.

Q Okay. Why don't you described as detailed
as you can verbally where the well begins and ends
on Figure 5B.

A. There are three rectangular regions in
Figure 5B: A top one, mddle one | abel ed "G aded
dopant region to pull mnority carriers from
surface,"” and a P substrate.

I|'"mgoing to review the text for a nonent.

Q Okay.

A. "Il carry on with nmy answer.

| would describe the well region as the
region in which the access transistor is formed. It
Is the area beneath the access transistor where
there are arrows indicat ed.

Q Thank you.

So does the well region begin at the upper
surface of the device or does it begin sonewhere
bel ow t he upper surface?

MR. WHI TEHURST: Object to the form

THE W TNESS: Here, what |'mdescribing is
that the transistors are conprising the very upper
surface. So the transistors are on top.

If we refer to Figure 5A for reference,

but we can see that active devices are on top of the
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wells. So the active devices are fornmed in the
well's, but then they end up being the top.

The active devices are doped. W spoke,
for exanple, of the source and drain being heavily
count er - doped.

So | would expect, of course, that the
source and drain have a different doping than the
wel | at that point because they've been altered.

So the well, as it was -- as it is
described as a well is actually -- it's underneath
t he active devices.

BY MR SPEEGLE:
Q Ckay. To help understand, |'mgoing to
hand you what |'ve | abel ed here as Exhibit 1100.

(Exhibit 1100 marked for identification.
BY MR SPEEGLE:

Q And do you see Exhibit 1100 is Figure 5B

)

fromthe '222 patent that |'ve marked with a "1," a
"2," and a "3"?
A. Yes.
Q Do you see that?
And you see the 1, 2, and 3 on ny
Exhibit 1100 are next to horizontal |ines?
A Yes.
MR. WHI TEHURST: Just so the record is
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clear, these are -- this Figure 5B has been
annotated by counsel, so counsel has added
addi tional ink lines --
MR. SPEEGLE: And it's on the record.
MR. VWHI TEHURST: And referenced nunerals
to the figure.
BY MR SPEEGLE:
Q Dr. dew, do you see the 1 and 3 that |'ve
drawn on Figure 5B of the '222 patent?
A Yes, | do.
Q And is the horizontal line next to Number
1 in the region that you describe as the well
regi on?
MR. WHI TEHURST: Object to form
THE W TNESS: How far horizontally does
the 1 extend? This is inportant to understand
because | don't know if it extends through the
source and drain, which are counter-doped, or if
you're referring to just that spot where you' ve put
t he dash.
BY MR SPEEGLE:
Q Let me edit it.
Okay. |'ve further added to Exhibit 1100
t hree dashes | abeled "A/" "B," and "C."

Do you see that?
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A. Yes.

Q And they are roughly parallel to 1, 2, and

3, but noved over, displaced horizontally. Is that
ri ght?
A. | can assune that Ais parallel to 1, and

Bis parallel to 2, and Cis parallel to 3.

Q And |'ve drawn A, B, and C so that they
overlap with an n-doped region in Figure 5B. At
|l east Ais entirely within the n-doped region in
Figure 5B, B is partially within the n-doped region
of Figure 5B, and Cis outside of the n-doped region
of Figure 5B. Is that right?

A. Yes.

MR. WHI TEHURST: Object to form
BY MR SPEEGLE:

Q So let's assunme that these dashes are not
extendi ng any further than they are drawn here.
Woul d you describe the dash next to the 1 on
Exhi bit 1100 as in the well region for Figure 5B?

MR. WHI TEHURST: Object to form

THE WTNESS: There is a condition or two
to answer that question.

Essentially, the well at one point in time
extended all the way to the top surface. Then it

was nodified to formtransi stors. And t he
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nodi fications for the transistors, at |east the
source and drain will change the doping type to the
opposite type.

So to the extent that the area of 1 is
unaltered, then it would be substantially simlar to
the well that was -- that exists el sewhere.

BY MR. SPEEGLE:
Q You said "substantially simlar to the
well." Wuld it be in the well?

MR. WHI TEHURST: Object to form

THE W TNESS: At one point in tine, it was
the well. The well did extend to the top. Then the
top of the well was altered to nake the transistors.

So the doping in the active area is very

specific to make transistors. [It's no | onger doped
like the well is, a transistor, on top of the well
NOW.

BY MR, SPEEGLE:

Q So your understanding is that after the
well region is doped to have a source and drain
region, regions that are now part of the source and
drain are no |longer in the well?

MR. WHI TEHURST: Object to form
THE W TNESS: They are fornmed in the well,

but they have different doping in the well at that
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point in tinme. So they have a different structure
than the rest of the well.
BY MR. SPEEGLE:
Q Does that nean they're no | onger part of

the well?

MR. VWHI TEHURST: Object to form

THE W TNESS: The way one typically would
refer toit, |I think, is shown in Figure 5A where
the active devices are shown on top of the well.
It's basically created a new structure, a
transistor, or, in this case, a transistor and a

storage capacitor for the DRAM And these are not a

well anynore. |It's a conpletely different structure
on top of the well. It was fornmed in the well,
t hough. It used to be well, at |east where the

source and drain are.

The gate portion never was in the well.
It's on top of the well.

And the -- as this is drawn, this
particul ar storage capacitor appears to be on top of
the well. There used to be ones that were down into
the well, but this looks like it's on top.

BY MR. SPEEGLE:
Q Okay. So, just so | understand, it's your

opi ni on that when the surface of a device is doped
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with -- or counter-doped, as you said, with dopants
to create sources and drains in the well, that
entire depth of the device no | onger constitutes a
well, right?

MR. WHI TEHURST: Object to form

THE WTNESS: | would say that it's
structurally different than the well. It's now a
transi stor, whereas it's a devi ce.

So in the context of the '122 patent, for
exanpl e, Figure 5A it shows that the devices are on
top of the well.

One understands, of course, that they are
formed in the well of well material, at |east for
t he source and drain and channel .

MR. SPEEGLE: We've been goi ng about an
hour. Time for a break.

MR. VWHI TEHURST: Sounds good.

THE W TNESS: That woul d be fi ne.

(Recess.)

MR. SPEEGLE: 10:31
BY MR SPEEGLE:

Q Dr. dew, do you still have that
Exhibit 1100 you're | ooking at?
A. Yes.

Q And just to refresh, | believe we were
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di scussing what |'ve drawn as lines 1 and |line A on
Exhi bit 1100.

Those woul d, at some point, be in the well
bef ore an active region and transistor is fornmed in
the device. But after an active region and a
transistor is formed, you would no | onger consider
what | have as Exhibit -- on Exhibit 1100 as lines A
and line 1 as being within the well, right?

MR. WHI TEHURST: Object to the form

THE WTNESS: | would say they are forned
in the well. So they are fornmed in the well,
literally. But they are now of a different
structure than the well, so they aren't going to
behave |ike the rest of the well.

BY MR. SPEEGLE:

Q So when you say "formed in the well,” is
that a -- are you using "forned" as a verb, neaning
there's an act when they are forned in the well or
are you describing their static position as forned
in the well over tinme?

MR. WHI TEHURST: Object to form

THE W TNESS: | guess, both. They are
physical |y processed and manufactured out of well
material, and then subsequent to that, they exist

and are surrounded by the well. They are in the
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wel | .
BY MR. SPEEGLE:

Q So you woul d descri be what | have
identified as line 1 as in the well at all tines?
s that what you're saying?

MR. VWHI TEHURST: Object to form
THE WTNESS: It's -- in the well, but not
structurally the well anynore. It's now a
transi stor.
BY MR SPEEGLE:
Q But it is still in the well?
A. Yes, it's forned in the well, and it's

surrounded by the well.

Q Okay.
A. Actually, in this point, it's -- it's on
top of the well, really.

You know, if we |ook at Figure 5A, that
sort of gives a nice pictogramof it. And the
active devices are, you know, on top of unaltered
well material. There nmay be well -- unaltered well
material surrounding it that -- transistors don't
necessarily take up the entire well. They'll take
up a lot of it, but there will be potentially
unaltered well material around them al so.

Q Ckay. And let's just -- you know, if you
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saw -- if there's a carrier, electron, at the
| ocation that |'ve identified as 1 on Exhibit 1100,
woul d you describe that carrier as in the well or
not ?

MR. WHI TEHURST: Object to form

THE WTNESS: 1's -- |'d say 3 is a well.

1's a little nore difficult because this is a

schematic -- it's an illustration. 1It's not a CAD
drawi ng or electron mcrograph. |It's just a general
illustration. It's hard to know, you know, what's

happened underneath the storage capacitor that's
formed on top of it.

I would generally describe 1 as being in
the active area. You know --
BY MR. SPEEGLE:

Q Maybe | can clarify.

Is -- if a carrier is in the active
regi on, does that necessarily nmean that that carrier
Is not in the well?

MR. WHI TEHURST: Object to form

THE WTNESS: If the carrier is in the
active region -- | should -- it's sort of sinple.
It's in the active region. |It's going to be acted
upon by the doping in the electrical fields that

exist within the transi stor.
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So the transistor controls the el ectrons
and charges in the active area.

Bel ow t he transistor, charges are going to
be controlled by the well.
BY MR SPEEGLE:

Q So it sounds like -- am| right to

i nterpret your answer as saying that el ectrons that
are in the active region should not be considered in
the well?

MR. WHI TEHURST: Object to form

THE WTNESS: |'d say for -- in a physical
sense, the carriers in the active region, in the
transi stor areas, are controlled by the transistors.

So the well surrounds -- you know, it
cones up to the transactive area, they can surround
the active area, the transistors are formed in the
active area.

The source and drain are a little
different than the channel and the transistor.

BY MR SPEEGLE:

Q. How so?

A. The source and drain are heavily doped,
count er-doped, opposite the well, whereas the
channel is of the sane type as the well. So the
channel --
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Q Woul d you descri be an electron in the
channel as in the well?

MR. WHI TEHURST: Object to form

THE W TNESS: | woul d describe carriers,
el ectrons or holes, in the channel as subject to
I nfl uence fromthe well, whereas the source and
drain, they -- the doping |levels are so high, they
swanp it out, they swanp out the effect fromthe
wel | and the source and drain. That's the whole
poi nt of the counter-doping.

BY MR SPEEGLE:

Q | thank you for that. And | understand
what you're saying in ternms of what physical effects
will control.

Just froma spatial definition, would you
still say that the -- let nme ask it this way: Wuld
you say that the source is in the well?

MR. WHI TEHURST: Object to form

THE W TNESS: The source and drains are
nodi fications so that it's not structurally a well
anynore, it's an active device. It was forned from
the well at one point, but at this point, it's an
active region.

BY MR SPEEGLE:
Q Ckay. That brings up a good question.
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|"d like to understand. | think -- it sounds I|ike
the definition of these terns kind of changes over
time. So let's talk about the manufacturing
process.

MR. WHI TEHURST: Object to form
BY MR, SPEEGLE:

Q ['"1l rephrase.

MR. VWHI TEHURST: That was an argunent,
narrative. | don't want to detract fromthe
deposition, but object to form
BY MR. SPEEGLE:

Q Ckay. These devices start as bl ank
silicon, right?

MR. WHI TEHURST: Object to form

THE W TNESS: Generally, there's a wafer,
yeah. Wafers cone in p or n-type, but they're
essentially blank, yes.

BY MR, SPEEGLE:

Q Okay. The silicon would be doped to form
a well, right?

A. The doping is subsequent processing on the
silicon after it's received, yes. There are
i nsul ating isolation areas al so separating the wells
that are fornmed, yes. That's one of the first

things that start the wafer is well formation.
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we're tal king about, let's talk about the spot that

|"ve identified as dash Nunmber 1 on Exhibit 1100.

silicon spot on the wafer, right?

obj ect .

BY MR. SPEEGLE:

Q And t hen subsequent processi ng woul d dope
that area to forma well, right?
A. Most of the tinme. There's one other case

t hese figures.

well. They mght only have p-wells if it was an N
wafer or vice versa. But as tine went on, and
t hi ngs becane nore advanced, they went to twn

wells, p and n-type.

in a well, would sonething happen to make that part

Q Just so we can be consistent wth what

A. Yes.

Q So that spot would originally be a blank

A. Yes.
VR. VWH TEHURST: G ve ne a second to

Obj ect to form

described in ny report, and it's also shown in

Q Are we tal king about | GBT?
A. No. Maybe it's not in here.

Early processing, they used just a single

Q Okay. After the doping that nakes dash 1
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of an active region?

MR. WHI TEHURST: Object to form

THE W TNESS: Yes. As, | would say,
generally indicated in Figure 5A, there's a |ot of
processi ng done to form active devices, transistors,
and these active devices alter the structure of the
upper surface of the well.

BY MR SPEEGLE:

Q Ckay. And is that -- is that additional
processing that you' re describing that alters the
upper surface of the well -- is that creating the
source and drain regions?

A. It would be -- that would be part of it.
The creation of the source and drain would be sone
of that processing.

Q What else is in that processing?

A Well, there are -- source and drains could
be doped with titaniumto forma silicide, a netal
on top of it, which kind of acts like a welding or
sol der point for contacts.

The channel region can be further enhanced
so that it has better electrical properties than the
wel | as a whol e.

You know, this patent is a sinplification

of the sem conductor processing. Full device can
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have t housands of process steps. Modern technol ogy
may have 25 different doping steps. So there can be
addi ti onal dopi ng of the channel region. There has
to be a formation of a gate on top of the channel
region. W see sonething |like an access transistor,
but the top of the gate can be oxidized or say the
top of the channel can be oxidized or -- can be
deposi t ed.

El ectrodes are put on top of that.

This Figure 5B shows storage capacitors
being formed for nenory.

Q Now, if I'"mrecalling, when you tal ked
about the elenents of Claim1l of the '222 patent
that referred to a first active region and a second
active region, | believe you nentioned that
transistors had not yet been fornmed when these
beconme active regions. |Is that right?

MR. WHI TEHURST: Object to form

THE WTNESS: Well, as the fourth claim
el enent describes transistors fornmed in at | east one
of the first active regions or second active
regions. So the active region nmay not have
transistors forned in it.
BY MR. SPEEGLE:

Q Ckay. What processing steps have to occur
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before a well region would be considered an active
region in the parlance of the patent?

MR. WHI TEHURST: (Objection. Form

THE W TNESS: An active region isn't a
region in a general sense, not in the context of the
‘222 patent, but, say, in a general industrial
sense.

An active region is a region that you
can't touch with an electrical contact because it
wll -- it's somehow going to allow current flow
Sonet hi ng' s going to happen.

So an active region is, for design
pur poses, understood to be a place where you can't
touch it with a netal contact.

BY MR. SPEEGLE:
Q How is that disclosed in the Figure 5B?

MR. WHI TEHURST: Object to form

THE WTNESS: Well, what we see in 5B is
an active region on top of a well region. W see --
there's area here next to the transistor that is
active. So that's a region that would not be, for
exanpl e, open to contacts, netal |ayers and |ines.

We see in 5C also, for exanple, this is
NAND, which is a string of 32 or nore transistors in

series. So there's nmultiple transistors in an
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active region. But there's still regions that
aren't covered by transistors. So those are areas
that you shouldn't touch electrically. Meta

shoul dn't go there.

BY MR SPEEGLE:

Q So there are sone transistors, but there
doesn't have to be a transistor in all of the active
regions? |s that what you're saying?

A. |'d say that you can't cover all of the
active region, necessarily, with transistors.

Active regions are typically rectangul ar,
sonetines |ike a polygon, a tilted rectangle. And
transistor's goal is to not waste space, to occupy
as nuch of the active area, but you still don't want
to drop netal contacts down next to the transistor
in the active region.

Q Okay. |Is it possible to have an active
region that has no transistors?

MR. WHI TEHURST: Object to form

THE W TNESS: Yes, ClaimElement 4
describes a situation wherein transistors are forned
in at |east one of the first active regions or
second active regions. It contenplates that there
are no transistors potentially. One could put

capacitors, which aren't transistors. One could put
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resisters, that aren't transistors.
BY MR. SPEEGLE:

Q So how woul d a POSI TA recogni ze a region
as an active region if there are no transistors in
t hat region?

MR. VWHI TEHURST: Object to form

THE WTNESS: A lot of the doping is
done -- or sone of the doping is done -- let ne
rephrase that. Sone of the doping is done before a
| ot of the structure exists. So there may be doping
of the wafer -- blanket doping of all -- of a bunch
of active areas, all the active areas, before
transistors are laid out. And so these would be
potentially active.
BY MR. SPEEGLE:

Q Let's step to Claim44 in the '222 patent.

A. Wher e?

Q Claim 44 of the '222 patent.

And | am going to keep aski ng about Figure
5B

A Yes, Figure 44. | amthere.

Q The third el enent of Figure 44 says, "An
active region, including a source and a drain,"
right?

A. Yes, it does.

Page 55

Veritext Lega Solutions
346-293-7000

ONSEMI EXHIBIT 1052, Page 55
Semiconductor Components Industries, LLC v. Greenthread LLC
IPR2023-01244



© 00 N oo o b~ wWw N B

O T T o
o A W N P O ©O 00 N O 0o~ W N+, O

Q Al right. |Is that a different usage of
the phrase "active region" than you were
interpreting in Claim1?

MR. VWHI TEHURST: Object to form
THE WTNESS: | don't believe so, no.
BY MR, SPEEGLE:
Q So you do think that the source and drain
are part of the active region in Claim1l as well?
MR. VWHI TEHURST: Object to form
THE WTNESS: | think the source and drain
are formed in the active region or can be fornmed in
t he active region, yes.
BY MR SPEEGLE:

Q So you think the active region includes

t he source and drain?

MR. WHI TEHURST: Object to form

THE WTNESS: |If there is a source and
drain, it's in the active region, yes.
BY MR. SPEEGLE:

Q Okay. And would you -- with reference to
Figure 5B, is there any change to how you woul d
descri be 5B i nbibing the active region of Claim44
conpared to the active region in Claim1?

A. No.

Q Ckay. The next elenment in Claim44 is, "A
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single drift |ayer disposed between the other
surface of the surface |l ayer and the substrate, the
drift layer having a graded concentration of dopants
ext endi ng between the surface |ayer and the
substrate, the drift layer further having a first
static unidirectional electric drift field to aid

t he novenent of carriers fromthe surface layer to

an area of the substrate where there are no active

regi ons. "
Did | get that right?
A Yes.
Q I's that disclosed in Figure 5B?
A Yes, it is.
Q Can you describe for me howthat is

present in Figure 5B?

A. There is a single drift layer indicated by
the arrows in Figure 5B. |It's between the surface
| ayer above it, and it's described as graded dopant
region, so it has a graded concentration of dopants.
It extends between the surface |ayer and the
substrate, so these arrows are between the surface
| ayer above it and the substrate, | abel ed
"substrate" belowit.

This describes, "Having a first static

unidirectional electric field -- unidirectiona
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electric drift field to aid the novenent of carriers
fromthe surface area to the substrate to an area of
the substrate where there are no active regions."

So the description bel ow the arrows
describe pulling mnority carriers fromthe surface,

so that is the nmovenent of carriers fromthe

surf ace. It shows them headed toward the substrate
where there are no active regions. |t is showing it
in one directional -- in one direction; that is,

uni di recti on.

Q Okay. And the last elenment is, "At |east
one well region disposed in the single drift |ayer,
the well region having a graded concentration of
dopants and a second static unidirectional electric
drift field to aid the novenment of carriers fromthe
surface | ayer to the area of the substrate where
there are no active regions."

Is that right?

A. That's what that says, yes.

Q Is that disclosed in Figure 5B?

MR. VWHI TEHURST: Also, you're free to go

back and | ook at your report as well, if that would
hel p.
Do you have the report for the '222
patent, which is 01244? | know you have a | ot of
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pages.
THE WTNESS: Yes. Could you repeat the

guestion?

BY MR SPEEGLE:

Q Sure. We were looking at the | ast el enent
of Claim44, right?

A. Uh- huh.

Q And ny question was does Figure 5B
di scl ose this el enent?

A. Yes.

Q Okay. Can you explain for me how Figure
5B discloses this el enment?

A Well, the well region is the region bel ow
the active region at the surface. So the well
region has -- is included within the area indicated
by the arrows showi ng the electric field or the
notion of the gradient to pull mnority carries from
t he surface.

Q That's what you identified as the single
drift layer in a prior elenment as well?

A Well, the single drift -- there is a
single drift |ayer underneath the active --

underneath the channel region of the active devices

that will extend down into the well. And then areas
are pulled in that direction, and so the -- the
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previ ous el enment describes a single drift |ayer

di sposed between the other surface of the surface
| ayer. So the surface |ayer has a top and a bottom
So the bottom of the surface |ayer --

MR. VWHI TEHURST: Sir, you're under oath.
Why don't you read the entire claimbefore you
answer the entire question.

MR. SPEEG.E: Al an, you need to |let the
w t ness answer the questions.

MR. WHI TEHURST: [t's not a nenorization
case. It's a consolidated deposition about three
different IRPs. He's got |lots of reports in front
of him He's got lots of papers. And he's -- as
you know, it's not a nenorization test, and he is
reading the materials so that he can answer the
guestion to the best of his ability.

MR. SPEEGLE: Cutting the witness off in
his answer to tell himto go read the --

MR. VWHI TEHURST: | have not told him
anything other than to read the claimand his
report. Nothing nore. That is not coaching the

W t ness.

THE W TNESS: Can you repeat the question?

(The requested portion was read back.)

MR. VWHI TEHURST: Object to form | think

Page 60

Veritext Lega Solutions
346-293-7000

ONSEMI EXHIBIT 1052, Page 60
Semiconductor Components Industries, LLC v. Greenthread LLC
IPR2023-01244



© 00 N oo o b~ wWw N B

O T T o
o A W N P O ©O 00 N O 0o~ W N+, O

it's probably best if you just reask your question
because | think you were referring back to a
previ ous questi on.

Does the question stand?

MR. SPEEGE: |I'll ask a new questi on.
BY MR, SPEEGLE:

Q Is the, at |east, one well region
different fromthe single drift |ayer described in
Cl ai m 447

A. The single drift layer is |arger than the
well region, as the claimdescribes. The well
region is in the single drift layer. The single
drift layer, however, extends from above.

The fourth claimelenent, a single drift
| ayer di sposed between the other surface of the
surface | ayer and the substrate, so forth and so on.
The drift |ayer having a graded concentration. And
then it says that the well regions within the drift
| ayer in the fifth and final elenment. At |east one
wel |l region disposed in the single drift |ayer, the
wel | region having a graded concentration.

So the well region's in the drift |ayer.
The drift |layer can be above the well, potentially,
as well as bel ow

Q Can you identify any portion of Figure 5B
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that would be part of the single drift |ayer, but
not part of the well region?

MR. WHI TEHURST: Object to form

THE W TNESS: The area under the channel
could be part of the single drift |ayer, whereas the
source and drain are counter-doped to the opposite
hei ght of the channel, is the sanme type as the
drift -- as the well. So, at sone point, the
channel ends. The channel's fairly thin. Wen the
channel ends, then it's going to be simlar in
conposition to the rest of the well. Mybe sone
slight difference in doping, but simlar type. So
the drift field could start just below the well, and
then just below the transistor channel, and then
extend down into the well.
BY MR SPEEGLE:

Q ' m being confused now. |s the wel
bi gger than the drift layer or is the drift |ayer
bi gger than the wel|?

A. The last claimelenent describes at | east
one well region disposed in the single drift |ayer.
So the drift |ayer could potentially be bigger than
the well, yes.

Q Okay. Are you saying that the channel

region is part of the drift layer, but not part of
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the well?
MR. WHI TEHURST: Object to form
THE WTNESS: | was tal king about the area
under the channel area.
BY MR SPEEGLE:
Q You descri bed that as part of the single
drift layer, but not part of the well?
MR. VWHI TEHURST: (Object to form
THE W TNESS: Yes, the area under the
channel | ayer could potentially be still in the
active region, but part of the drift |ayer.
BY MR SPEEGLE:
Q Because it's part of the active region,
you would not call it part of the well?
MR. WHI TEHURST: Object to form
THE W TNESS: It's formed in the well, but
It could possibly have different doping than the
well. For exanple, if it's a p-well, it could have
addi ti onal p-type doping under the channel.
BY MR SPEEGLE:
Q And that would nake it part of the single
drift layer, but not part of the well, Claim44?
MR. WHI TEHURST: Object to form
THE WTNESS: It would be part of the

drift layer. | think -- the channel is clearly in
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the active region. Source and drain are in the
active region. The area that is to the depth of the
source and drain, you know, at least is the active
regi on.

But the channel's not usually as deep as
the source and drain. So the area under the channel
that's not functionally a channel could be part of
the drift region.

BY MR SPEEGLE:

Q Okay. |s the second static unidirectional
electric field in Figure 5B different fromthe first
static unidirectional electric field in Figure 5B?

MR. WHI TEHURST: Object to form

THE WTNESS: Well, it describes a first
and a second, so | imgine they are different
fields, yes.

BY MR SPEEGLE:

Q Does Figure 5B disclose different fields?

MR. WHI TEHURST: Object to form

THE WTNESS: |It's schematic or pictorial.
It just discloses region pulling carriers. [It's not
very detailed in that regard.

BY MR. SPEEGLE:
Q Fair to say, Figure 5B is not detailed

enough for you to tell if it practices Claimd44?
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MR. WHI TEHURST: Object to form
argunment ati ve.

THE WTNESS: As one of skill in the art,
| woul d understand that the regi on under the channel
Is going to be slightly different than the well, at
a bare mninum So, to me, it's reasonable that
there be a variation in doping concentrations from
j ust under the channel to the well.

BY MR SPEEGLE:

Q So any tinme you see a channel in a well
regi on, you would understand that there would be two
different static unidirectional electric fields in
t hat configuration?

MR. VWHI TEHURST: Objection to form

THE WTNESS: | wouldn't say any tinme, but
it's reasonable -- it can happen.

BY MR SPEEGLE:

Q Do you think that's the nost likely
i nference fromthe schematics that you see in 5B?

MR. WHI TEHURST: Objection to form

THE WTNESS: | think | would need to read
Claim 44 and the figure together.

BY MR. SPEEGLE:
Q What do you nean by that?
A. Well, Claim44 is part of the patent, and
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It describes the invention. As one skilled in the
art, | understand that channels are doped typically.
They' re not counter-doped, but they are doped
usual ly to enhance -- further enhance the properties
for electrical conductivity so that it has enhanced
mobility. The charges nove faster between the
source and the drain to the channel, so channels are
not -- not in this day and age, they're not left
just like the well. They're doped.

So it's been that way for a long tine.
Certainly at the time of this invention, the
channel s were routinely doped.

So | woul d expect that the concentration,
as one who is skilled in the art -- that the
concentration under the channel woul d be different
than the well.

Q Is there any disclosure in the
specification about the channel region being
different fromthe well and this doping type?

MR. WHI TEHURST: Object to form

THE W TNESS: The specification describes
at colum 3, line 64 in a paragraph discussing
illustrations 5A, B, and C. "G aded dopants can
al so be inplenented in a surface channel MOS

devices." It goes on to describe the channe

Page 66

Veritext Lega Solutions
346-293-7000

ONSEMI EXHIBIT 1052, Page 66
Semiconductor Components Industries, LLC v. Greenthread LLC
IPR2023-01244



© 00 N oo o b~ wWw N B

O T T o
o A W N P O ©O 00 N O 0o~ W N+, O

pi nch-off is controlled by a graded channel at
colum 4, line 4 roughly.
BY MR SPEEGLE:

Q Just to pause there, that's for a junction

field effect transistor, right?

A Yes.
Q Is that the sanme thing as we have in
Fi gure 5B?

A. Yeah, these are -- MOSFET is a netal oxide
sem conductor field effect transistor. So it's --
there's bipolar, and there's MOS -- there's FET.

Q Ckay.

A. It al so describes, of course, for bipolar
graded bases in the text, and it also shows as prior
art Figure 1 that there are graded dopant
concentrations in the base of bipolar devices.

Q What is a channel pinch-off?

A. Pinch-of f nmeans to restrict current fl ow,
essential ly.

Q Well, and how would that be --

A. Where are you now?

Q This is the same sentence at the top of
colum 4 you're tal king about? "The graded dopant
can al so be used to fabricate superior junction

field-effect transistors where the channel pinch-off
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Is controlled by a graded channel instead of a
uni formy doped channel . "
A. Ri ght .
Q Is this what's described in Claim44, in

your Vi ew?

MR. WHI TEHURST: Objection to form

THE WTNESS: Well, this is related in a
way that | see. | understand that channels are
doped, so this is an exanple of doping channels. As
one skilled in the art, | understand that there
are -- in this day and age, and even back then,
t here were nunerous inplant steps to make a
transistor: Hi gh angle, |owdepth inplants, halo
i npl ants for the -- there are all kinds of inplants
done, extensions of the source drain to get thema
little closer to the channel. There's a |ot of
| npl ant engi neering that goes into transistors,
MOSFETs and bi pol ar.

But the MOSFETs had, you know, even at
that time, a dozen inplants wouldn't be unusual.

This is an exanple here in colum 4
mentioning that they did dope the channels. So it
was commonpl ace to dope channel s.

And then, of course, along with the

I npl antation is the annealing, the heating, part of
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t he dopi ng process.
BY MR. SPEEGLE:

Q We've tal ked a | ot about Figure 5B, and
Fi gure 5C shows the graded dopant concentration
pushing carriers in the opposite direction, right?

A Yes, Figure 5Cis a NAND flash device. So
this is about getting charges stored on a floating
gate, | guess, essentially.

Q And because this pushes carriers up
towards the active regions, it would not practice
Claiml1l or Claim44 of the '222 patent, right?

MR. VWHI TEHURST: Object to form

THE W TNESS: Figure 5C doesn't
necessarily aid carrier novenent to an area where
there is no active region. |It's accelerating
carriers toward the active region during
progranm ng. That's what's described in 5C
BY MR, SPEEGLE:

Q So it does not practice Claiml or Claim

447

MR. WHI TEHURST: Object to form

THE WTNESS: It would show sonme of the
claimelenments in 1 and 44, but it doesn't show the
| ast claimelenent in 1 and 44. It's illustrative

for sonme purposes, but not for the last claim
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el ement, no.
BY MR. SPEEGLE:

Q This field that we're looking at in Figure
5C that accelerates carriers towards the surface,
woul d that be electrons or holes?

MR. VWHI TEHURST: Object to form

THE WTNESS: Well, it's an n-channe
device. It's N source and drain, so it's pulling --
I n order to conduct, it's going to have to pul
electrons. | believe this is probably pulling
el ectrons up until floating gate.
BY MR. SPEEGLE:

Q So that field would accel erate hol es down,

right?

MR. WHI TEHURST: Object to form

THE W TNESS: Well, but if it was
accumul ating -- how should | put this? The general
effect of an electric field is to act in opposite
directions on different -- opposite charges. So to
the extent that it's carrying electrons up, it wll
have sonme effect on holes; however, this device
functions by storing one type on a floating gate.
Presumably -- | nean, gate controls -- yeah, it's
kind of -- it's just a schematic. |[It's not very

detailed. But yeah, presumably, it's a floating
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gate, so it stores charge to stay on.

BY MR SPEEGLE:

Q

guestion. Let's nove on.

poi nt ?

BY MR SPEEGLE:

Q Al right, Dr. Gew, | wuld like to turn
to the '842 patent, if you have that in front of
you.

A Let me clear sone stuff.

Q Make sure we keep Exhibit 1100 separate
fromthe rest of those. | think that's the bottom

paper in your hand.

in the '

we' ve been tal king about in the '222 patent?

A.
Q

pat ent,

1 of the '842 patent?

Let ne read.

The question again, please?

You know, | think you answered ny

MR. WHI TEHURST: Are we at a good stopping

MR. SPEEGLE: Sur e.

(Luncheon recess.)

And I'Ill start by asking you if Figure 5B

842 patent is the same as Figure 5B that

It should be, yes.

And if we look at Claim 1l of the '842

does Figure 5B also disclose what's in Claim
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A. Simlar to before. 5B generally discloses
it. It's a blowup, so it's further disclosed in
adj acent figures to that.

Q Ckay. |Is there any substanti al
difference -- well, we'll just go through this.

5B shows a sem conduct or device, right?

A. Yes, Figure 5B shows a seni conduct or
devi ce.

Q And it has a substrate of a first doping
type, at a first doping level, having a first and
second surfaces?

A. Excuse ne.

MR. WHI TEHURST: Object to form

THE W TNESS: Yes, it has a substrate of a
first doping type at a first doping level. | nean,
second surface.
BY MR SPEEGLE:

Q And the second elenent refers to a first
active region in Claim1l of the '842 patent, right?

A. Yes, it refers to a first active region.

Q And the first active region, is it simlar
to what we discussed in Claim1l of the '222 patent,
has a opposite doping type fromthe substrate?

MR. WHI TEHURST: (Object to form
THE W TNESS: Yes, generally, that's --
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BY MR, SPEEGLE:

Q Is it generally the sane as what we
di scussed with Claim 1 of the '222 patent for Claim
1 of the '842?

A. For this claimelenent, yes, generally.

Q And | believe you said before that because
Fi gure 5B shows an NPN device, that woul d have the
sane doping type, in your view, as the p-type
substrate, but the CMOS conpl ement woul d have the
PNP, whi ch woul d be opposite to the p-type
substrat e.

Am | reading that right?

A. Yes, as well as being shown in Figure 5A.

Q Okay. And the third elenent in Claim1 of
the '842 is a second active region.

Do you see that el enent?

A. Yes.

Q And is that disclosed in Figure 5B sim|ar
to what we discussed for Claim1l of the '222 patent?

A. Yes, it's simlar. 5B is CMOS and shown
in -- shown better in 5A

Q Okay. And the next elenment here are,
"Transistors fornmed in at | east one of the first
active region or second active region," right?

A. Yes, that's what it says.
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Q Is that also shown in Figure 5B of '842?

A Yes, it is.

Q And the last elenent is, "At |east a
portion of at |east one of the first and second
active regions having at | east one graded dopant
concentration to aid carrier novenent fromthe first
surface to the second surface of the substrate.”

Do you see that?
| see that, yes.

I's that disclosed in Figure 5B?

> O >

Yes.

Q And it's your understanding that the
graded dopant region disclosed in Figure 5B extends
into the active region?

MR. WHI TEHURST: Object to form

THE WTNESS: | have to review ny report.

As indicated in Figure 5B, and as |'ve
I ndi cated on page 17 of ny declaration, on the '842
patent, |IPR 01243, |'ve indicated the field starts
at the bottom of the -- the graded dopant region
pulls mnority carriers fromthe bottom of the
active region, underneath the channel, downward.
BY MR SPEEGLE:

Q And the mnority carriers in the

annotation you directed ne to on page 17, are those
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hol es or electrons?

A In this case, the channel needs to be
formed out of N, electrons, so the holes would then
be mnority carriers. So the mpjority carriers --
maj ority carrier for an N source drain is an N

Q Woul d you describe this graded dopant
region pointed to in this figure as pulling carriers
fromthe source to the drain?

MR. VWHI TEHURST: Object to form

THE W TNESS: Are you referring to the
arrows, the downward-facing arrows? | don't think
under st and your questi on.

BY MR SPEEGLE:

Q Okay. Let's do it this way:

Woul d the graded dopant regi on descri bed
in Figure 5B pull mnority carriers between the
source and the drain of the transistors shown in 5B?

MR. WHI TEHURST: Object to form

THE W TNESS: The direction of pull is
downward, toward the area away fromthe active area,
active region. They may originate between the
source and drain, but the direction of the pull is
downwar d.

BY MR. SPEEGLE:
Q Ckay. At the end of paragraph 37, it
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extends to the next page you have in front of you,
you cite colum 3, line 38 through 43 of the '842
patent to support the statenent that, "This inproves
t he speed and performance of the transistor."

Do you see that?

A. | see ny text, yes.

Q And my question is isn't the text that you
cite to here on colum 3, lines 38 through 43 -- is
t hat described in the operation of an | GBT?

MR. WHI TEHURST: Object to form
THE W TNESS: The specific exanple given

is for an I GBT, although the | ast sentence in that

citation, "This can inmprove Toff -- Ton and Toff in the
sane device," is essentially the idea I'mtrying to

get across here, which is it will enhance on/off

speed.

BY MR SPEEGLE:
Q Prior sentence in colum 3, the -- for

exanple, and I -- let nme start over.

"For exanple, in an n-channel | GBT,
el ectrons can be swept from source to drain rapidly
while at the sanme tinme, holes can be reconbi ned
closer to the n+ buffer |ayer."

Did | read that right?

A. You read that correctly, yes.
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Q And can you explain why el ectrons being
swept from source to drain would inprove Ton and Toff?

MR. VWHI TEHURST: Object to form

THE WTNESS: This is a MOSFET, not a
bi pol ar device or IGBT, so it behaves a bit
differently.

General concept here is that the on/off
time, in this instance, would al so be inproved.
This type of invention is used for inproving
speed -- on/off speed of a transistor.

BY MR SPEEGLE:

Q The physical nmechani sm by which on/ of f
time for an I BT or a MOSFET woul d be inproved is
different, right?

A Yes, they are different mechani sns,
physi cal ly.

Q And t he physical nmechanismthat's being
described in the passage fromthe patent you've
cited is fromactually accelerating el ectrons
bet ween the source and drain, right?

MR. WHI TEHURST: Object to form

THE W TNESS: Yes, the | GBT functions
differently. Its speed is enhanced in a different
mechani sm

Iy
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BY MR, SPEEGLE:

Q Okay. And the '842 patent doesn't say
that the on/off time for a MOSFET woul d be i nproved
by using the device, does it?

MR. WHI TEHURST: Object to form

THE W TNESS: The patent describes at
colum 4, line 19, "Moreover, single-well and
triple-well CMOS fabrication techniques can al so be
optimzed to incorporate these enbodi nents
I ndi vidually and coll ectively."

As one of skill in the art, | understand
that the mechanism for Figure 5B is as | descri bed.
BY MR SPEEGLE:

Q Okay. And why woul d that mechanismin
Figure 5B i nprove on/off tinme?

A. Well, the gate -- the gate voltage -- the
gate el ectrode that provides the voltage has a job,
which is to, in this case, attract electrons to the
channel region and push away the holes. That's done
with a voltage. Any additional voltage that is
provi ded, for exanple, froma gradient, would aid
the effect of allow ng conduction fromthe source to
the drain by enhancing the electron concentration in
t he channel region.

Q So the graded dopant concentration is
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going in the same direction as the electric field
applied by the gate transistor? |I'msorry. Let ne
say that again.

The graded dopant concentration applies an
electric field in the same direction as when the
gate is active on the transistor?

MR. WHI TEHURST: Object to form

THE W TNESS: Yes, essentially, it would
have, you know, a simlar effect, yes, of pushing
el ectrons up, pulling electrons down.

BY MR SPEEGLE:

Q Woul dn't that slow down the off tine?

A Well, on and off or on and -- on and off
are two different things.

Q So it would help the on tinme, but it would
hurt the off tinme?

MR. WHI TEHURST: Object to form

THE W TNESS: Generally, yeah, that's --
you can optim ze one or the other.

BY MR SPEEGLE:

Q So the statenent in colum 3 that you
cited about inproving both Ton and Toff in the sanme
devi ce, that would not apply to the nechanismin 5B
because Toff would not be inproved by the graded

dopant concentration we di scussed?
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A. Well, with a MOSFET device, you're going
to probably inprove one or the other, bipolar
different structure.

Q And | want to direct you to colum 3,
lines 48 and 50. There's --

A Colum 3 at 48, 507

Q There's a sentence that starts wth,
"Spurious mnority carriers.”

Do you see that?

A. Yes.

Q And this is tal king about specifically the

configuration, the MOSFETs for 5B, right?

A. It's talking, | think, specifically
about -- well, it makes a reference to NAND fl ash
and DRAM so |I'd have to | ook nore at the context,
i f you have a question.

Q And do you agree with the patent says in
t hi s paragraph about, "The graded dopant
concentration assisting with spurious mnority
carriers"?

A. It does say -- it says spurious mnority
carriers can be generated. The passage you cited
hasn't -- this paragraph eventually gets to other
subj ect .

That particul ar passage you cited, |
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think, just nentions that spurious carriers are
generated by sw tching.

Q Okay. And the next sentence says that --
It describes the down side of spurious carriers;

that they "can discharge dynam cally held actively

hi gh nodes.” Is that right?

A. Yes.

Q And then towards the bottom of the col umm
3, there's a sentence -- this is the next-to-I ast
sentence in colum 3 says, "In a preferred

enbodi ment, the subterranean N | ayer has a graded
donor concentration to sweep the mnority carriers
deep into the substrate."

Do you see that?

A. | see that passage.

Q Do you agree that the graded dopant
concentration would assist with the spurious
mnority carriers described here?

MR. WHI TEHURST: Object to form

THE WTNESS: | believe that this is one
of the possible benefits, yes.
BY MR SPEEGLE:

Q Are you famliar with the idea of spurious
mnority carriers as a problemin transistors prior

to your work on this matter?
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A. Yes, as it describes, just the act of
switching creates conplications, noise, yeah, it

menory -- the problemw th nmenory is the anount

time that it holds and refresh, noise and the inage
sensors i s common, so those are routine problens.
Q How many carriers would be -- would need

to be present before they created an issue in the

noi se that you're tal king about?

MR. VWHI TEHURST: Object to form

THE WTNESS: It depends on the device.

That's a very -- it's an inconplete hypothetical.

I would say, in general, the smaller the
device, the fewer it takes to create problens.

NAND i s, you know, generally nore
sensitive than DRAMwith i mage sensors. Again, it
depends on how -- how high performance the sensor
I S.

BY MR, SPEEGLE:
Q Do the clains specify a nunber of carriers

that have to be inpacted to practice the clains?

MR. WHI TEHURST: Object to form

THE WTNESS: | don't recall seeing a
limtation regarding the nunber of holes or
el ectrons that need to be transported, no.

Iy
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BY MR, SPEEGLE:

Q | saw you reviewed that '842 patent to
give that answer. Wuld your answer be the sanme for
the '222 patent?

A. |'ve never | ooked for that. Based upon a
brief review, | don't see a followup for the nunber
of electrons or holes that need to be noved.

Q Ckay. Let's go to paragraph 33 in your
declaration for the 01243 -- the '842 decl aration.

A Par agr aph 32?

Q  33.

A. 33.

Q At the end of this paragraph 33, you
descri be a phenonenon that you call carrier drift.

s that right?

A. Yes.
Q And can you explain what carrier drift is
to me?

A. Well, as |'ve described in paragraph 33,
charged carriers that nove in a direction of the
gradient, with the appropriate polarity, have the
net effect of drifting in one direction, the
direction of the gradient.

Q And how does the -- how does a graded

dopant concentration relate to the idea of carrier

Page 83

Veritext Lega Solutions
346-293-7000

ONSEMI EXHIBIT 1052, Page 83
Semiconductor Components Industries, LLC v. Greenthread LLC
IPR2023-01244



© 00 N oo o b~ wWw N B

O T T o
o A W N P O ©O 00 N O 0o~ W N+, O

drift?

MR. WHI TEHURST: Object to form

THE W TNESS: There's really two things
t hat go on, but one is the gradient of a charge
causes electrical -- electrical field.

And 1'll give a sinple exanple. |If you
accunmul ate charges, if you were to take a hundred
el ectrons and put themin one place, they give off
an electric field, they radiate an electric field.

I f you increase the nunber of charges in one area,
then it increases the electric field around it. So
If I had a pile of a mllion electrons and a pile of
900, 000 electrons and I work ny way down to zero, |
woul d have a change in the charge density, which
would result in the change in the field given off
over a distance.

The gradient is just the first derivative.
It's a differential operator. So it's the sl ope,
literally.

So the slope of the charge densities are
proportional to the field that's given off. So this
charge gradi ent produces a field which will act upon
ot her charge particles.

BY MR SPEEGLE:

Q So when dopants are inplanted in silicon
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at differing concentrations, that creates an
| mbal ance in net charge over that piece of
silicon --

MR. VWHI TEHURST: Object to form
BY MR SPEEGLE:

Q -- right?
A. | wouldn't call -- | wouldn't say that,
no. What |'d say is the charge neutrality condition

prevails, which neans that in the end, everything's
neutral overall.

But what happens is there are either extra
el ectrons or extra holes in an area which are free
to float about and -- or relatively free. There are
three kinds of materials. There are insulators, in
whi ch case an electric field doesn't cause anything
to nove. |It's an insulator. There's no current
flow. Nothing perceptible. No material is perfect,
but we'll say the perfect insulator, no current.

A netal, on the other hand, has what's
known as a sea of electrons. There are el ectrons
that are basically -- extrenely |loosely tied to the
atons from which they originate.

So an electric field in a netal wll cause
noti on of electrons current, not -- | mean, it's got

to be beyond just m nuscule, but, you know, any
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reasonabl e electric field and a netal wll cause
noti on.

Sem conductor is in between. A perfect
sem conductor is a pretty good insulator. A highly
doped sem conductor. We're not really tal ki ng about
anything at this level here. It acts like a netal.
In the mddle, it acts like -- a doped sem conduct or
acts like a variable resistor, essentially. The
resi stance changes based upon the doping |evels.

There's sort of a threshold voltage which
it takes for anything to nove, and then when it does
nove, there's a significant anmount of resistance
conpared to a netal.

Wafers, for exanple, that aren't doped,
they're just basically insul ators.

When you buy doped wafers, you buy them by
resi stance action. What's the resistance of this
waf er ?

So | wouldn't say that there's a net
charge per se. It's just -- it's a |ocal phenonenon
where there's either extra electrons or extra holes
that are free -- relatively free, notw thstanding
their threshold voltage and their resistance to
nove.

Q Ckay. Thank you for that detail ed
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descri ption.

Is it accurate to say that the doping of a
silicon at different concentrations through sone
mechanismresults in a static electric field within
the silicon?

MR. VWHI TEHURST: Object to form

THE WTNESS: It can, yes. This is a
| ocal phenonena. Again, if there are a nunber of
charges piled up in an area and a different nunber
next to it, a gradient, a slope, then, yeah, the
vol tage that charges give off varies with
concentration in the charges that are accunul at ed.
BY MR SPEEGLE:

Q Is that what's creating the downward force
we tal ked about in Figure 5B?

A. That's part of it. Minly, what we talk
about, there is a diffusion, diffusional force too.
But, you know, if you think of a drop of ink in a
pool, you put it a corner, it doesn't stay there.

It will eventually diffuse out.

If I had a pile of electrons or holes in
one area, and | didn't have them-- | had a dearth
next to it, then there's a little bit of diffusional
driving force to get themto nove. Usually they

don't nove, really, on their own w thout sone other
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force, like a little bit of a tenperature to
activate or a little bit of voltage, but there is a
di ffusional force al so.

There's other -- there's other forces that
cause things to happen that we're not discussing
here: Stress, energy. Any form of energy can cause
t hings to happen, potentially.

Q Ckay. So I'mtrying to understand the
sentence you have in paragraph 33 that says, "When
t he dopant concentration is graded in a particular
direction, other charge carriers will nmove in the
gradient direction or opposite direction, depending
on the charges -- charge carrier's polarity."

How does that relate to the forces you
were just describing?

A. well, if I, say, pushed sone el ectrons out
of a channel because | wanted it to be hole rich to
turn on or sonething, when these electrons see a
gradient that's friendly to them a gradient in
charge, then it will see an electric field. And if
that field, you know, is pointing in the right
direction, it sort of pulls or pushes the el ectrons
al ong the gradient in the concentration of the
dopants because that's creating this electric field

that points in that direction, either points down or
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up, you know.

Q Okay. So the graded dopant concentration
creates a field that exerts force on charge
carriers?

MR. WHI TEHURST: Object to form

THE W TNESS: The graded dopant -- the
graded dopant concentration creates a potential that
can act on charge carriers, you know, bearing in
mnd there is -- there is a threshold voltage. They
can't necessarily -- the charge carriers that are
free can't necessarily junp fromatomto atom
w t hout -- without overcomng a certain threshold
vol t age.
BY MR, SPEEGLE:

Q I's that the reconbination rate?

A. That's a different problem yeah.

So, basically, if there wasn't a threshold
vol t age, everything would equilibrate imed ately.
It doesn't happen, you know. There's what's -- you
know, for an electron to get fromone atomto the
next atom there's a resistance. It's very lowin a
metal, but in an insulator, it's insurnountable, and
in a sem conductor, it's surnountable, but only
under certain conditions. O herw se, you know,

t here would be 1 nstantaneous nmotion of all materi al
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in a sem conductor, which doesn't happen, zero
resi stance. You know, it's not a superconductor.
So charge carriers have to have enough

potential on themto actually junp fromatomto atom

to atomto atom you know, in a crystal. So
crystal -- like, siliconis a crystal. 1It's
actually a single -- it's one big single crystal.
Kind of think of it like a dianond ring is one

crystal maybe. A sem conductor is one big crystal.
And that's why it has the properties it has.
Generally, all sem conductors are crystal.

So it's going to have this threshold to
get fromone position to the next position. And,
you know -- and even if it does that, there's a
certain energy |loss or resistance that goes into the
not i on.

Q You said the reconbination raises a
different problem \What does the reconbination rate
have to do with?

A. Well, if an electron and a hol e neet, what

happens, essentially, a hole is a vacancy in a

val ence band. So there's -- you know, if you have

an atomwth, let's say -- we'll do a round

number -- eight electrons in its valence -- inits

val ence shell, these are not el ectrons that are
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free, they're bound to the electron. If one of
those is mssing, that's a hole.

Now, if an extra electron cones al ong and
meets this mssing spot in a valence, the best way
for the electron to reduce its energy is to drop
into the val ence shell. So they cancel each other
out .

I don't want to say it's like credit and
debit, but, basically, the electron and the hole
meet, and that can -- that is known when they
reconbi ne as the reconbi nati on.

Q At om phot on?

A Yes, it could.

Q Coul d that photon potentially knock
anot her el ectron out of the val ence |ayer?

MR. WHI TEHURST: Object to form

THE WTNESS: It depends on what it's
doing. It can emt photons, it can emt phonons.
So phonons are lattice vibrations. You m ght think
of it as heat, making the crystal vibrate, get
war nmer .

So it can do phonons, it can do photons.
This is all quantum nechanics. The energies have to
| i ne up, and so yeah, there's limtations.

Iy
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BY MR, SPEEGLE:

Q You said that a graded dopant
concentration creates a potential. Am| renenbering
that right?

MR. WHI TEHURST: Object to form

THE W TNESS: Essentially, sonmething |ike
t hat, yes.

BY MR SPEEGLE:

Q Is that the sane as creating an electric
field?

MR. WHI TEHURST: Object to form

THE W TNESS: Yeah, you know, the field --
electric field has a potential to it, a potential
energy. We use the termsonetines simlarly.

BY MR. SPEEGLE:

Q Okay. Electric fields are vectors, right?
They have a magnitude and a direction?

A. An electric field generally, yes, has X
Y, and Z conponents.

Gradient is the sane. A gradient is
actually the derivative with respect to each
direction, X, Y, or Z. O if you're in a different
coordi nate system that coordi nate system

Q Is the -- is magnitude to the electric

field proportional to the magni tude of the gradient?
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MR. WHI TEHURST: Object to form

THE WTNESS: Yes. As | said earlier, you
know, the -- | believe | said that earlier, the
field -- the drift force, however you want to think
of it, is going to be proportional to the change in
charge -- charge density, which is the -- that
changes the gradient, and it's literally a vector in
each direction.
BY MR SPEEGLE:

Q Okay. Referring to paragraph 36, you say
that, "Positive electric field repels the positive
hol es downwards whil e the negative el ectrons, red
circles, are attracted to nove into the blue surface
| ayer.™

Did | read that right?

A. Yes, | believe so.

Q All right. So am | understanding
correctly that the direction in which an electric
field would nove a carrier has to do with the
polarity of the carrier?

MR. WHI TEHURST: Object to form

THE W TNESS: Yes, the direction of
force -- whether the force is sufficient to nove the
carrier or not is another question, but the

direction of force is opposite for opposite
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pol arities.
BY MR. SPEEGLE:

Q You're tal king about the -- this
particul ar quote that | was readi ng on paragraph 36

Is tal king about an electric field fromthe gate,

whi ch you've illustrated on, | believe, it's page 16
of your '842 declaration. |Is that right?
A. |'"d have to doubl e-check that, but -- I'm

not sure if I'mtal king about 16 or 17 here yet.
| think 36 is directed toward the figure
at the end of it or in the mddle of it.

Q Ckay. The one on page 177

A. Yeah.

Q Okay. That electric field that's being
descri bed, and |I believe it's annotated with little
pl us signs above the oxide. |Is that right?

A. There are plus signs above the oxide, yes.
Those are positive.

Q Okay. That's a positive electric field
com ng fromthat gate, correct?

A. Yes, the gate el ectrode provides, in this
case, it |looks like a positive potenti al.

Q Okay. Al right. 1Is it accurate to state
that positive electric field fromthe gate would

| npede the positive carriers noving up towards the
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gate?

MR. WHI TEHURST: Object to form

THE WTNESS: | nmean, | think of it nore
like it repels -- it literally pushes them away. So
t here's an oxi de underneath the gate, so that -- and

no current can go through the oxide, but the field,
the electric field, goes through the oxide.
Thi nk of oxide is also thought of as gl ass
or sonething. So the electric field goes right
t hrough, but the electrons don't. So the electric
field pushes -- goes through the oxide and then
pushes away positive charge and attracts the
negative charge up. This is known as the field
effect. That's why we call it FET.
BY MR SPEEGLE:
Q Does an electric field exert a force on
all charge particles in the field or just sone of
t henf
MR. WHI TEHURST: Object to form
THE W TNESS: Can you repeat the question?
BY MR SPEEGLE:
Q Does an electric field in a given space
exert a force on all charge particles in that space
or only sonme of the particles?

MR. VWHI TEHURST: Object to form
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THE W TNESS: That's a conplicated
guestion. The electric field starts at one end of
it or one side of it, and it interacts with the
charge particles in the field or in the region.
Eventually the field is canceled out. So at sone
point, the field no | onger exists. It reads -- it
basi cal |y bal ances itself out.

You know, if you look at, |ike, the
transi stor here as an exanple, the -- when enough
el ectrons accumul ate underneath the oxide, they
start repelling any other electrons that m ght cone
close. So it's kind of really conplex interaction
between all of the charges in the region and an
electric field, and eventually they have to bal ance
out .

BY MR. SPEEGLE:

Q Let me ask it this way: WII charge
particles that create an electric field interact
with all other charge particles in a given space or
will charge particles only interact with some other
charge particles?

MR. WHI TEHURST: Object to form

THE W TNESS: Again, conplicated. The
charge particles interact to a certain distance, and

t hen at sone point, that distance can be cancel ed
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out or the charge is canceled out so they're no

| onger -- interact.
You know, does -- and at sone point,
know, the field is -- the field is conplicated.

can apply an external field, and then the charges

build up a field of their own, but the charge is
over a sphere. So it goes -- it drops off as radius
cubed, volune of sphere.
BY MR SPEEGLE:
Q So the charges are R-cubed or R-squared?
A. Well, the surface is squared. The vol une

I's cubed. So eventually the charge has to dim
that come fromthe --

Q I woul d have sworn Coul onb's Law is
R-squared again. Maybe | m sspoke. |'msorry.
trying to put this in --

MR. VWHI TEHURST: This transcript is
getting nessy. |I'mnot sure if there's a Q --

guestion and answer, SO --

THE W TNESS: Eventually -- so the charge

fromthe -- the field fromthe charges eventually
dies off. It drops off for distance, and it
i nteracts with the other charges.
The field that was external that was
applied to one side interacts with the charges.
Page 97
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of a sinple description of what's goi ng on.

conpl ex interaction.

BY MR SPEEGLE:

Q.

A.

Q.
particles

A
Q

tal ki ng over each other. W need a question, and we
need an answer. Otherwi se, this transcript is going

to be a ness.

BY MR SPEEGLE:

Q

description of the force between two charge

particl es,

A

obj ect .

Iy

So that's about, you know -- that's kind

So there is interaction, but it's a

You're famliar with Coul onb's Law, right?

General ly.

It's the force between two charge

Yeah.
-- constant tinmes --

MR. VWHI TEHURST: WAit. You guys are

MR. SPEEGLE: Okay.

You recall that Coulonmb's Law is a

correct?

Yes.

VR. VWH TEHURST: G ve ne a chance to

Go ahead.
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BY MR, SPEEGLE:

Q Al right. Coulonmb's Law holds true for
any two particles interacting with each other,
ri ght?

MR. WHI TEHURST: Object to form

THE W TNESS: Assum ng they're interacting
with each other, yeah. They' re not screened from
each other or sonething, yeah.

But what's going on in the -- well, if
you're just asking about Coulonb's Law -- what's
going on here is there's other charge particles in
bet ween each other, so -- and there's also -- there
Is a dielectric effect potentially where, you know,
the electric field changes when it goes through an
I nperfect dielectric.

BY MR SPEEGLE:

Q What do you nean by that?

A. A -- sone dielectrics pass the field
pretty well. Oher dielectrics kind of interfere
with the passing of an electric field.

Q We' ve been | ooking at this page 17 and
Fi gure 36 of your declaration. This is describing
the i npact of electric fields on carriers
specifically in the active region, right?

MR. VWHI TEHURST: Object to form
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THE W TNESS: | think paragraph 36 is
tal ki ng specifically about the channel.
BY MR SPEEGLE:

Q Do you consider the channel part of the
active region?

A. The channel woul d be considered part of
the active region, yes.

Q Ckay. That's not the only place there's
going to be carriers in a sem conductor device,
right?

MR. WHI TEHURST: Object to form

THE W TNESS: Well, yeah, | nean, it's a
big electronic circuit. There's carriers throughout
the circuitry. In this figure, we're |ooking at the
channel -- the charges shown in the channel region.
BY MR SPEEGLE:

Q Let's | ook at paragraph 37, | guess, which
I's the next paragraph there.

And you say in the first sentence of
paragraph 37, "It is possible to pull carriers from
the silicon's surface,"” right?

MR. WHI TEHURST: Object to form

THE W TNESS: Yes, it says "to pul
carriers.”

Iy
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BY MR, SPEEGLE:

Q And am | right that it's an electric field
that is pulling carriers, in this context?

A. Essentially, yes. And then the sentence
describes it as a graded concentration of dopants
resulting in a drift layer, yes. That's a,
believe, field that's pulling.

Q Let's turn -- I'"mactually looking at -- |
think it's the sanme content, but |I'mactually
| ooki ng at your '222 declaration in the 01242
pat ent .

MR. WHI TEHURST: Wi ch of the declarations
do you want us to |look at?

MR. SPEEGLE: The first one. The 1242.

MR. WHI TEHURST: |Is there a particular
i nquiry?
BY MR SPEEGLE:

Q Do you see at the bottom of page 26,
there's a section where you say, "There are three
possibilities.” Do you see that section?

MR. VWHI TEHURST: You're | ooking at page
277

MR. SPEEGLE: Yes, paragraph 49, bottom of
page 26.

THE W TNESS: Yes.
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BY MR, SPEEGLE:

Q You're saying here that the -- given
dopant concentration field can either teach that the
gradient -- concentration gradient aids carrier
novenent, the concentration gradi ent inpedes carrier
novenment, or silent as to what the concentration
gradient aiding or inpeding carrier novenent. |Is
that right?

A. |'ve witten that essentially, yes.

Q What do you nean by that?

A. Well, in some cases, the dopant
concentration can performdifferent functions. In
sone cases, it may be interested in noving charge
from one point to another.

A sinple exanple would be, we tal ked about
earlier, and I'mtrying to pick things that are
non -- not an issue here, really. A graded channel
may hel p nove a charge froma source to a drain.

On the other hand, sonetines they use
charges as barriers to keep charges fromentering a
wel | or sonet hi ng.

They used to try -- it doesn't work real
well, and it was a long tinme ago, but they'd use
barriers around wells to keep the wells separate.

In the end, nothing worked better than an
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I solation trench, a dielectric between the wells.
But they try to have a barrier to keep, you know,

li ke a gate to keep things out, to keep charge out.
O it could be sinply it doesn't tell you what it's
doi ng.

Q Wul d you agree with nme that a given
electric field can both inpede novenent and help
movenent ?

MR. WHI TEHURST: Object to form

THE WTNESS: It woul d depend upon the
context of what was going on. You know, in a
channel, for exanple, once the gate turns on, the
gate el ectrode is powered up, has a potential,
there's a certain type of carrier in the channel,
and then the graded channel would -- it would --
there would only be one type of carrier there. |Its
only purpose would be to nove the carriers fromthe
source to the drain.
BY MR. SPEEGLE:

Q Ckay. And an electric field that aids
movenent of an electron in a given direction would
resi st nmovenent in the opposite direction by the
same electron, right?

MR. WHI TEHURST: Object to form
THE WTNESS: | would say generally an
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electric field acts opposite on an electron -- or
positive in a negative charge. A positive --
negative field will attract a positive charge and
repel a negative charge.
BY MR SPEEGLE:

Q That's a good way to say it.

So if | have a positive electric field
going from X equals 0 to X equals 1, and | have an
electron trying to nove from X equals 0 to X equals
1, the positive field is going to pull that el ectron
opposite of the way the electron is trying to nove,
ri ght?

MR. WHI TEHURST: Object to form

THE WTNESS: Like | said earlier,
basically, a positive field attracts el ectrons and
repel s positive charges.

BY MR SPEEGLE:

Q Ri ght .

A. That's just basic electrical field.

Q So if an electron has a velocity going in
the -- away froma positive electric field, the
positive electric field will inpede that notion --

MR. WHI TEHURST: Object to form
BY MR SPEEGLE:
Q -- right?
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A A positive electric field will attract the
el ectron toward it.

Q VWhich is the opposite in nmy hypothetical.
The opposite direction of nmy electron's current
velocity, so it would be a breaking force on the
el ectron, right?

MR. WHI TEHURST: Object to form

THE W TNESS: |In that | anguage, a positive
charge, assumng, A, a positive field attracts a
negative charge, so yeah, if you fired an el ectron
in one direction, you can potentially decelerate it
wth a positive charge.
BY MR SPEEGLE:

Q And if it was a negative electric field, |1
fired my electron in the sane direction, mnmy negative
electric field would accel erate that el ectron going
away fromthe field, right?

MR. WHI TEHURST: Object to form

THE W TNESS: Generally, yeah, the --
negative field will repel a negative charge.
BY MR SPEEGLE:

Q And so whether the electron is repelled
or -- let me put it this way: Wether the el ectron
Is accelerated or decelerated by a given electric

field depends on the alignnment of the field and the
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el ectron's intended velocity, right?

MR. WHI TEHURST: Object to form

THE W TNESS: The electric field direction
provides either a positive -- either an attractive
or repelling force on a charge, depending on the
direction of the field.
BY MR. SPEEGLE:

Q And you need to know the direction of an
electron's velocity to know whether that force wll
accel erate or decelerate the electron, right?

MR. WHI TEHURST: Object to form
THE W TNESS: Not exactly.
BY MR SPEEGLE:

Q How can you know if the -- if an electric
field will accelerate or decelerate an electron if
you don't know the electron's velocity relative to
the electric field?

A. Well, electric field provides a force on a
charge. The force will be in the direction of the
el ectrical vector. The velocity can have nultiple
directions toit. It doesn't -- you know, the force
Is only going to act on the -- in the direction of
the electrical field vector.

Q Right. So the electric -- if the

electrical field vector is in the sane direction as
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the electron's velocity, that will result in
accelerating the electron, right?

MR. WHI TEHURST: Object to form

THE WTNESS: It doesn't matter what
direction it's going in. The electric field wll
act in that direction.
BY MR. SPEEGLE:

Q Whet her the speed, which is the scaler,

I ncreases or decreases will depend on if the current
velocity and the electric field vector are aligned,
right?

MR. VWHI TEHURST: Object to form

THE W TNESS: No.
BY MR, SPEEGLE:

Q Why not ?

A. Well, the electric field will act on the
charge and provide it with an acceleration velocity
in the direction of the electric field. That
electric particle -- that particle, if it previously
had a velocity vector, now has a new velocity
vector, which is a conbination of the old one and
t he new one, so it has nore velocity, unless it was
180 degrees opposed.

Q Right. |If the direction is 180 degrees

opposed, it would sl ow down based on the application
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in the electric field vector?

MR. WHI TEHURST: Object to form

THE WTNESS: |If it was 180 degree

opposed, yes, then it would sl ow down.

BY MR SPEEGLE:

Q You have to know the direction of the
velocity to know whether it's going to speed up or

sl ow down because if it is 180 degrees opposed, it

wll slow down?

MR. WHI TEHURST: Object to form

THE W TNESS: 180 degrees opposed woul d

sl ow down, yes. The others would actually

accel erate.

BY MR SPEEGLE:

Q So when you tal k about in paragraph 49 a

concentration gradient aiding carrier novenent or

| npedi ng carrier novenent, that cannot be agnostic
to the direction of the carrier novenent, right?

MR. WHI TEHURST: Object to form

THE WTNESS: Well, a field will provide a
force in a direction aiding -- direction -- aiding

nmovenent in the direction of the force. That's just

basi ¢ physics. |'mnot sure what --
BY MR SPEEGLE:
Q Unl ess - -
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MR. VWHI TEHURST: | don't think he had
finished the answer. You cut himoff. Do you want
to let himfinish?

BY MR SPEEGLE:

Q Pl ease fini sh.

A. " mnot sure, beyond that, what there is
to say, you know. The field -- the force of the
electric field and its direction provide -- aids

nmovenment in the direction of the field.

Q And it inpedes novenent in the opposite
di rection?

A. Yeah, in -- the 180 degree opposite
direction, yes, it wll repel, and it pushes it
away .

MR. SPEEGLE: We've been goi ng about an
hour. Let's take a break.

(Recess.)
BY MR, SPEEGLE:

Q Dr. Gdew could you turn to page 28 in
your 1242 decl aration.

A. Yes.

Q And at the top of page 28, you have an
excerpt fromthe Kawagoe reference, right?

A Yes.

Q |'ve just handed you what's been nmarked in
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each of these proceedings as Exhibit 1007.
Do you see that?
A Yes.
Q And this is the Kawagoe reference that's

I ssued in these IRPs, right?

A. Yes.
Q Now, on page -- on the excerpt that you
have from colum 16 of Kawagoe, |'m | ooking at page

28 of your declaration, there's a statenent at the
top about, "The inmpurity concentration of the p-well
6P is given such a gradient that it is gradually
| owered in a depthw se direction fromthe surface of
the epitaxial layer 2E, so that the influence to be
caused by the carriers or electrons due to al pha ray
is | owered. "

Do you see that?

A. Yes.

Q If you look at Figure 17 in Exhibit 1007,
does the graph in Figure 17 show the reduction in
the inmpurity concentration in the p-well that's
bei ng described in the quote fromcolum 16 of
Kawagoe?

A Yes, as described in colum 15, this
paragraph is discussing Figure 16 and 17. So the

question specifically was is this the p-well?
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Q Well, the -- I"mjust trying to figure out
if the graph on Figure 17 reflects the features that
appear in the paragraph you quoted in your
decl arati on.

MR. WHI TEHURST: Object to form

THE WTNESS: | would say yes. GCenerally,
starting at colum 15, lines 61, roughly, through
colum 16, line 40 discusses Figure 16 and 17. |"ve

cited to a portion of that at page 20 of ny report.
BY MR SPEEGLE:

Q Okay. So the inmpurity concentration shown
in Figure 17, the slope of the thick line identified
as NW that's what reflects the dopant
concentration, right?

A. Let me review the text again briefly.

Columm 16, line 27 describes, "The well
concentration NWof the p-well 6p," so forth and so
on.

Q It's also at colum 16, line 1 and 2,
right, the "inmpurity concentrati on NW?

A. Yes, | was citing fromthe next paragraph,
whi ch says specifically, "In Figure 17," so.

Q Got it.

And when this says "inpurity,"” is that

anot her word for dopant, |ike, we talk about a
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gradi ent dopant concentration?

A. Yes, dopants are basically another term--
"inpurities" and "dopants" are used al nost
synonynousl y.

Q Ckay.

A A good inpurity is a dopant. A bad
i mpurity is a contam nation.

Q Ckay. The slope shown in Figure 17,
it's -- is a nonzero slope beginning at depth zero

until past depth WN right?

A. Yes, there is a nonzero slope in NW
Q And it's a consistently negative sl ope,
ri ght?
A. Yes, in that, yes, it points downward.
Q And so based on what we discussed earlier,

t hroughout that entire depth where there is a
nonzero sl ope, there would be a correspondi ng
electric field, right?
A. The gradient in the concentration shown in
NW should result in a field, yes.
Q And that field would not change directions
at any point in between 0 and WN right?
MR. WHI TEHURST: Object to form
THE WTNESS: It's -- it's not |inear.

There's a slight curvature to it, it looks |ike, but
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it's general -- it is always generally pointed
downwar d, vyes.
BY MR SPEEGLE:

Q And relative to 0 and WNVWon this depth,
which direction would the resulting electric field
poi nt ?

A Well, this is -- an electric field is the
negative of the derivative; that it's -- you know --
pushi ng downwar d basical ly.

Q Pushi ng el ectrons downwar d?

A. Pushi ng el ectrons downward, yes.

Q So t hroughout the depth in Kawagoe from O
past WNW there is an electric field pushing
el ectrons downwar d?

A. Yes, there's that field shown in Figure
17.

Q And then in the section you quoted in
colum 16, this is in the mddle at |lines 7 through
9, this says, "Specifically, the electrons produced
by the alpha ray are attracted to the substrate body
2S or the concentration gradient and prevented from
entering the p-well 6p."

Do you see that?

A Yes, | see that.

Q And what does it nean that, "El ectrons
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produced by the al pha ray are attracted to the
substrate body 2S"?

A. Well, they are pushed away. They were
repell ed by the gradient we see in Figure 17, which
basically stops al nost at the body, the substrate.
So below the well, the field stops, so it pushes
t hem downward, so the well -- the well has a force
away, and then the substrate doesn't, so they just
end up, you know, at the | owest energy point, which
I's the substrate.

Q The second half of that --

MR. WHI TEHURST: |'msorry. Did you
finish your answer?

MR. SPEEGLE: Sorry.

MR. WHI TEHURST: Are you done?

THE W TNESS: Yeah, |'m done.
BY MR SPEEGLE:

Q The second half of that sentence says,
“"And prevented fromentering the p-well 6p."

Is that referring to notion in the
opposite direction?

A. I think the | anguage speaks for itself.
It's basically trying to keep the electrons from
entering the p-well by using the gradient

established in Figure 17 shown by |ine NW
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Q Ckay. Does Kawagoe tal k about any forces
that would be strong enough to overcone that field
and push electrons into the p-well?

A. | don't recall rebutting a point |ike
that. | don't recall that point being made. Yeah,
if it's in there, please point it out.

Q I'"'m-- so the only statenment in Kawagoe
about what happens to his electrons is that this
electric field fromthe gradient is sufficient to
prevent electrons fromgoing up into the p-well,
right?

A. That's all | recall, off the top of ny
head, w thout a total review of the docunment.

Q Okay. You didn't cite anything in Kawagoe
that would tal k about electric fields going in a
different direction, right?

A. | don't recall that, no.

Q Sitting here today, you don't recal
anything in Kawagoe that would be a stronger
electric field than what's created by the gradient
In Figure 177

A. Wel |, you know, what else is going on in
t he Kawagoe -- I'mnot sure how it's pronounced, but
| pronounce it Kawagoe. But whatever else is going

on in Kawagoe, | was addressing the aspect of the
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gradient to repel solar-generated electrons fromthe
well. | don't recall examning it for that point
you brought wup.

Q I want to make sure | understand what
you're referring to.

What do you nean by sol ar-gener at ed
el ectrons?

MR. VWHI TEHURST: Object to form

THE W TNESS: Al pha rays are sol ar
generated, so al pha rays cone from outer space,
enter the atnosphere. Sone actually nmake it through
and end up hitting the --
BY MR SPEEGLE:

Q Okay. | think, |ooking at Footnote 4 on
page 27 of your declaration, is it right that you
have been famliar with al pha rays and have
experience with themin the tinme period preceding
20047

A. | worked with -- | worked al pha particles,
so, you know, 2.8 negavolt kind of stuff, on silicon
for anal ytical purposes as a technique, so I'm
generally famliar with how al pha energy reacts with
silicon.

Q And that includes before 20047

A. Yes, | did this before 2004.
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Q Let's | ook at page 31 of your '222
decl arati on.

A. Page 317?

Q Page 31 of the -- I'"'msorry -- of the 1242
decl arati on, the one you have in front of you.

A. Yes.

Q Al right. And there's a figure in the
m ddl e of the page annotated with a yell ow box that
says "Kawagoe Carriers."

Do you see that?

A Yes.

Q What is that yell ow box indicating?

A. It indicates carriers generated by the
al pha rays in the substrate.

Q You're not trying to suggest that's the
only place where there's electrons in Kawagoe's
device, right?

MR. WHI TEHURST: Object to form

THE W TNESS: What |' m suggesting here is
that that is where the vast mgjority, and the
significant ones, are generated. So the substrate
Is typically 500 mcrons thick, and the electronics
at the top are 2. |If that's the case, then
one -- you know -- one out of 250 of the thickness

Is at the top, but the top also has all the netal
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lines and silicon nitrate passivation, and it's
har dened conpared to the back side of the silicon.
So the vast mpjority of particles are generated in
the substrate.
BY MR SPEEGLE:

Q You' re tal king about al pha ray-generated
particles, right?

A. Yes, al pha ray-generated el ectrons.

Q Ckay. Electrons froma variety of sources
woul d be found throughout the Kawagoe device, right?
MR. WHI TEHURST: Object to form

THE W TNESS: There are other el ectrons
generated from other things, yes. |'mjust
addressing here the -- SEU produced el ectrons.

BY MR SPEEGLE:

Q We di scussed the spurious carriers created
by switching, right?

A Switching can't create carriers.

Q Those woul d be up in the active region?

MR. WHI TEHURST: Object to form

THE WTNESS: |If, to the extent that they
existed, if it wasn't designed to elim nate those,
then they woul d be generated where there was
circuitry, yes.

Iy
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BY MR SPEEGLE:

Q Okay. And there have to be electrons in

order for a sem conductor to, in fact, have its gate

turn on, right?

MR. WHI TEHURST: Object to form
THE W TNESS: Are you tal king about the

gate el ectrode vol
sorry.

BY MR SPEEGLE:

Q In the channel region, there has to be

el ectrons for the

el ectrons and holes in the channel region of every
sem conductor transistor, right?

MR. WHI TEHURST: Object to form

THE W TNESS: Generally, one thinks of the
region as one type, but there will be still

el ectrons and hol es.

BY MR SPEEGLE:

Q So if we look at Figure 17 again, is there
any point on -- and I'msorry. This is Figure 17 in
Kawagoe -- whether or not from al pha particles or a

di fferent source,

all of these depths fromO to WN right?
MR. WHI TEHURST: (Object to form
THE WTNESS: This is a p-well, so this is

tage or the channel region? |'m

-- there's a conbination of both

t here woul d be el ectrons found at
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going to be essentially P, but even within P, there
are sone holes. There's a mnority in a p-well.

Excuse me. Let ne conpletely rephrase
that. |It's getting late in the day.

Your question was are there el ectrons or
are there hol es?

MR. WHI TEHURST: So the record is clear,
why don't you have him ask the question.

MR. SPEEGLE: |'Il restate the question.
BY MR. SPEEGLE:

Q For the device shown in Figure 17 of
Kawagoe, along the depth O to WN is there any
regi on where there would not be el ectrons?

MR. WHI TEHURST: Object to form

THE WTNESS: This is a p-well, so it is
substantially holes. There are el ectrons as
m nority species.
BY MR. SPEEGLE:

Q And those mnority el ectrons would be

t hroughout the depth?

MR. WHI TEHURST: Object to form

THE W TNESS: They are | argely swanped,
meani ng, you know, there's a mninmumof typically a
t housand times as many holes as electrons. It's

intrinsic, neaning the undoped is 10 of the 14, and
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the doped is 10 of the -- 16 or 17. There's
hundreds and thousands of tines as many holes. So
they largely are reconbined. They exist in greater
nunmber when the electrode is turned on, so there's
really only a significant nunber of electrons in the
channel region when the voltage is applied to the
gate electrode. There are electrons, of course, in
t he source and drain, but they're essentially

I solated fromlargely | eaking out, you know.

BY MR SPEEGLE:

Q And this electric field resulting fromthe
graded dopant concentration of Figure 17 would sweep
those electrons fromthe active region down into the
substrate?

MR. WHI TEHURST: Object to the form

THE WTNESS: It doesn't disclose that it
does that.
BY MR, SPEEGLE:

Q Whet her the el ectrons actually nove or
not, you would agree that the resulting electric
field fromthis greater dopant concentration exerts
a force that would push the electrons in that
direction, right?

MR. WHI TEHURST: (Object to form
THE W TNESS: The electric field may not
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be sufficient to actually nove them The patent --
t he Kawagoe patent is silent about any effect that
this field designated or brought about by the dopant
gradient NWas shown in Figure 17 affects anything
within the well.

The patent only describes that this dopant
gradient is able to keep SEU el ectrons out of the
well. It doesn't tell you what's happening in the
wel | .

BY MR SPEEGLE:

Q Is there any reason, based on Figure 17,
to conclude that the field would be substantially
stronger in the well or out of the well?

A. The gradi ent he has shown here, basically
in the well, just barely leaving it, so nost of the
gradient, and nost of the field, would be in the
well, and it would present itself up to and j ust
beyond the well .

Q And it says that that part is sufficient
to attract to the substrate body 2S the el ectrons,
ri ght?

MR. WHI TEHURST: Object to form
BY MR SPEEGLE:

Q I"mreading directly to the mddle of the

colum 16 quote that's on page 28 of your
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decl arati on.

MR. WHI TEHURST: Object to form

THE W TNESS: Yes, the way they've witten
It is how they've witten it. Figure 17, | think,
makes it clear that the gradient is in the well, so
that's where the field s going to be largely. So
it's going to push things away, and then the | owest
energy potential is going to be in the substrate
where the gradient is flat. It's just going to
what's called NS, which | think is the concentration
of the substrate. That's the wafer concentration as
pur chased.

So the electrons are attracted to the
absence of this -- absence of the field generated by
the gradi ent NW
BY MR SPEEGLE:

Q Okay. |I'mgoing to hand you what has been
previously marked as Exhibit 2060.

Do you recogni ze Exhibit 20607

A. CGeneral ly, yes.

Q And this is a reference that you cited to
suggest that there are not electrons in the active
region, right?

A. CGeneral ly, yes.

Q Looki ng at page 34 of your declaration, do
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you see the quote fromcolum 19 of N shizawa that
you have there?

A Yes.

Q And | believe the suggestion here is that
they're not many electrons created in the active
region. |s that what you're suggesting?

A. Yes, generally.

Q Al right. So this passage of Ni shizawa,
| think you' re quoting fromcolum 19, lines 21. |
want to read to you the figure that corresponds to
that section. | believe it's Figure 35, but why
don't you take a |look at Figure 35, and see if it
corresponds to what you're quoting.

A. ' mconfused with your question. 21
starts off, "As shown in Figure 33"?

Q Figure 33, if you turn and |ook at it, is
a graph, and Figure 35 -- yeah, Figure 35 is the
devi ce cross-section. And if you |l ook at the rest
of that colum 19, there are references to things
|i ke the n+ type regions 12 and 13. [|'d like to
understand if the n+t regions 12 and 13 in colum 19
Is the sane as the n+ regions 12 and 13 on Figure
35.

MR. WHI TEHURST: Object to form
THE W TNESS: Okay. This will take a
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m nut e.

| think Figure 35 is relevant to this
di scussi on, yes.
BY MR SPEEGLE:

Q Ckay. So would you agree with nme that the
n+ regions 12 and 13 in Figure 35 correspond to an
active region?

MR. VWHI TEHURST: Object to form

THE W TNESS: | woul d say, generally,
these |l ook to be part of an active region, yes.
BY MR. SPEEGLE:

Q And if you | ook at colum 19, line 41, 42,
this is just after the discussion you cited in your

report, right?

A. Sane col um, sanme paragraph, | think, yes.

Q And there's a sentence at line 41 that
says, "In other words, several ten thousand
electrons will flow into the n+ type region 13" --

A. Yes.

Q -- is that right?

So this is saying that several ten
t housand el ectrons will flow through the active
region as a result of the al pha ray strike?

MR. WHI TEHURST: (Object to form

THE W TNESS: What it says is that several
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ten thousands out of the -- conpared to the
3 mllion that are stored is essentially
i nsignificant.
BY MR SPEEGLE:
Q But they would be tens of thousands of
el ectrons in that region, right?
MR. WHI TEHURST: Object to form
THE W TNESS: Essentially what it says is
yeah, when vertically radiated, | nean, directly
vertical at about .8 mcrons down, it will generate
per haps that nunmber, several ten thousands. Wen --

yeah, and that that nunber, given this capacitor

they' ve described of 3 mllion, is an insignificant
nunmber, thus will not exhibit errors due to al pha
particles. It will exhibit orders -- errors even

when the nmenory cell was nmade ten tinmes smaller.
BY MR SPEEGLE:
Q Ni shi zawa actually does propose further
adj ustment to account for al pha ray-induced
electrons in n+ 13, right?
MR. WHI TEHURST: Object to form
THE W TNESS: Coul d you el aborate?
BY MR. SPEEGLE:
Q Why don't you | ook at the colum 20, |ines
25 t hrough 30.
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And do you see that tal ks about "the
p-type buried region 33a"?

A Yes.

Q And Ni shizawa is teaching to include this
p-type 33 -- p-type buried region 33a, "To elimnate
t he adverse effect caused by those el ectrons excited
by al pha ray particles in the bit line at the tine
of read-out operation," right?

MR. VWHI TEHURST: Object to form

THE W TNESS: Yes, they do descri be
Item 33 in that figure, a buried item
BY MR SPEEGLE:

Q And that itemis being arranged that way
because of adverse effects from al pha ray-created
electrons in the n+ 12 region, right?

MR. WHI TEHURST: Object to form

THE WTNESS: |It's not clear why they
are -- or -- fromyour -- your coment -- or
guestion isn't necessarily supported by this
specification entirely.

At colum 20, line 19 imedi ately
precedi ng the comment about Figure 35 in the p-type
barrier region 33, the patent describes at 20 --
colum 20, 19, "That is the ampunt of electrons

created which adversely affect the nenory action is
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no greater than only 10 percent of the stored
el ectric charge, and thus it can be disregarded,"”
end quot e.

So they've essentially anal yzed worst case
and decided that it's -- can still be disregarded.

Nonet hel ess, they go on and, you know,
describe this thing they've invented.

' mnot sure that the specification
supports that they created this invention is going
to solve necessarily a problem But they have
created the structure.

BY MR SPEEGLE:

Q Let's turn to page 38 of -- page 37 of
your 1242 decl arati on.

A. Page 387?

Q 37. 1'mgoing to ask you about the
questions on 37 and 38.

Do you see the section here that talks
about the "first active region with the second
dopi ng type opposite conductivity to the first
doping type"? Do you see that?

A. Yes.
Q And you concl uded that Kawagoe did not
di sclose a first active region with the second

dopi ng type opposite in conductivity to the first
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dopi ng type, right?

A. | concluded Dr. Bl alock's analysis of
Kawagoe was i ncorrect regarding this.

Q Do you think that Kawagoe discl oses a
first active region with a second doping type
opposite in conductivity to the first doping type?

MR. WHI TEHURST: Object to form

THE WTNESS: |In the exanple that
Dr. Bl alock analyzed, which |I rebutted, it does not
di scl ose that.
BY MR SPEEGLE:

Q Are you referring to the figure on page 38
that's annotated as an NMOS transistor?

A. Yes, that would be the region.

Q And you concl uded that an NMOS transi stor
was not in the -- opposite doping type for a p-type
substrate?

A. What | concluded was that the regions that
he pointed to were not of opposite doping type to
the substrate. There was a specific claimelenment
limtation requiring an opposite doping type to the
substrate. He pointed to a p-type region, and the
substrate was p-type al so.

Q You understand Dr. Bl alock pointed to the
NMOS transistor 4N, right?
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A
Q
the NMOS transistor to be P?
A.
that's what he pointed to.
Q

this figure on 38, there's a PMOS transistor there,

ri ght?

t here.

BY MR. SPEEGLE:
Q

t hat transistor.
BY MR. SPEEGLE:

Q
bottomleft, in the |left-hand corner of that well,

as an n-type well, right?

scope.

his declaration. You're going outside the scope of

hi s decl arati on.

Yes.

And you woul d consi der the doping type of

The well is P, the channel is P, yes,

Okay. You see on the left-hand side of

MR. VWHI TEHURST: Object to form
THE W TNESS: Yes, there's a transistor

It's a PMOS transistor on the left side?
(The requested portion was read back.)
MR. WHI TEHURST: Object to form

THE WTNESS: | don't believe | analyzed

Well, you see it's identified on the

MR. WHI TEHURST: Object to form object to

This deposition is |imted to the scope of
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MR. SPEEGLE: |'m asking about a figure in
hi s decl arati on.

MR. WHI TEHURST: You can ask, but
obj ection. Scope.

MR. SPEEGE: Okay.

THE WTNESS: | see the letter N
BY MR. SPEEGLE:

Q Yes, and for an n-type well, that would
mean this is a PNP transistor on the left side,
right?

MR. WHI TEHURST: Object to form object to
scope. This witness is not required to form
opi nions about things that are not in his
decl aration. You know the rules, and you're
br eaki ng the rul es.

MR. SPEEGLE: | disagree with your
characterizati on.

MR. WHI TEHURST: Objection to scope. The
deposition is about opinions in his declaration.
He's already said on the record he hasn't forned any
opi ni ons about this transistor.

MR. SPEEGLE: Your objection is noted.

You don't need to keep coaching him
MR. WHI TEHURST: |'m just saying we can

shut this down. W can shut the deposition down if
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you're going to break the rules. You know the

rul es.
MR. SPEEGLE: Al an, you've
this whole tine.

MR. WHI TEHURST: |'m not coaching him

about anything. You' re breaking the

that's inproper, and you know it. He already

answer ed your question.

MR. SPEEG.E: Your objection is noted. W

can di sagree on the record. Let the

his tine.

MR. WHI TEHURST: Let's take a break.

We' ve been going for an hour.

MR. SPEEGLE: There's a question pending.

|"d |i ke an answer to the question.

MR. WHI TEHURST: Answer the question so we

can take a break, sir.

THE WTNESS: | don't believe | analyzed

t his.
MR. SPEEGLE: G eat.
MR. VWHI TEHURST: That's it.
(Recess.)

BY MR SPEEGLE:

Q Dr. Gdew | was asking you

figure on page 38 of your 1242 decl aration.

been coachi ng

rul es, and

W t ness take

about the
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Do you see that?

A Yes.

Q And below that figure, you have a
statenent that says, "A POSITA woul d have understood
that the channel in a CMOS transistor has the sanme
dopi ng type as the well in which the source and
drain are forned."

I's that sentence describing this figure on
page 387

MR. WHI TEHURST: Object to form

THE WTNESS: This -- | would say a
general statenent that, you know, the channel
journal is a -- the same as the well type.
BY MR SPEEGLE:

Q And woul d you agree that the device shown
on page 38 is a CMOS device?

A. | anal yzed the NMOS transistor on the
right. | didn't analyze the other one, so
couldn't answer that.

Q This is Figure 23 of Kawagoe. | think you
say that, right belowit, you say, "It's citing
Exhi bit 1007, Figure 23"7?

A Yes, |'mreferring to Figure 23.

Q And can you turn to paragraph 65 on the

next page of your declaration. And in paragraph 65,
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you recogni ze that Dr. Bl al ock "annotated Figure 23
of Kawagoe and maps Kawagoe's source/drain 4Na/ 4Nb
and channel of NMOS 4N to the clainmed first active
regi on and maps Kawagoe's source/drain 4Pa/4Pb and
channel of PMOS 4P to the claimed second active
region," right?

A. | see that, yes.

Q You understand that, at |east according to
Dr. Blalock, Figure 23 includes both the PMOS and
NMOS device, right?

MR. WHI TEHURST: Object to form

THE W TNESS: Yes, that is Dr. Blal ock's
posi tion.
BY MR SPEEGLE:

Q | believe when we were discussing Figure
5B earlier, you agreed that a PNP PMOS transi stor
woul d have an opposite doping type froma p-type
substrate?

A. " msorry, you said Figure 5B?

Q Figure 5B of the '222 and ' 842 patent.

Do you renmenber we were discussing that
this norning?

MR. WHI TEHURST: Object to form

THE W TNESS: Actually, no. Yeah, we

di scussed 5B quite extensively.
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BY MR SPEEGLE:

Q Ri ght .

And you told nme that you believed that
Figure 5B did have an active region conductivity
type that was opposite to the p-type substrate?

MR. WHI TEHURST: Object to form

THE W TNESS: Yes, you view Figure 5B
along with, of course, 5A, and the description that
says it's a CMOS substrate, it has both types.
BY MR SPEEGLE:

Q How is Figure 23 disclosure in Kawagoe
different fromFigure 5Bin -- in regards to the
conductivity of the active region?

MR. WHI TEHURST: Object to form

THE W TNESS: Which aspect or part of
Kawagoe Figure 23 are you referring to?
BY MR SPEEGLE:

Q Let's tal k about the PMOS.

A. Are you referring to the portion on the
| eft of Kawagoe?

Q Yes.

MR. WHI TEHURST: Object to form
THE WTNESS: | didn't analyze that, so |
really couldn't tell you the difference. |

restricted ny analysis to rebutting Dr. Blalock's
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position.
BY MR SPEEGLE:

Q So sitting here today, you' re not prepared
to identify any distinction between those two?

A. | didn't analyze the transistor on the
| eft of Figure 23 in Kawagoe, so w thout further
anal ysis, which |I haven't performed, | wouldn't be
confortabl e anal yzing or giving opinions on
sonething | haven't analyzed yet.

| do recall that there were a nunber of
typos and idi osyncrasies/contradictions in the
Kawagoe specifications, so |I'd be very careful in
review ng that again, if | had to, if |I was asked to
anal yze that.

Q Do you agree that the n-type source and
drain in the NMOS of -- on the right-hand side of
Kawagoe, that the source and drain are opposite in
doping type to the p-type substrate, right?

MR. WHI TEHURST: Object to form
THE WTNESS: | didn't analyze the
transistor on the left side of Kawagoe.
BY MR SPEEGLE:
Q That's the right side.
A. The right side. Repeat your question,

pl ease.
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Q The n-type source and drain for the NMOS
on the right-hand side of Kawagoe, an n-type source
and drain is opposite in conductivity type to a
p-type substrate, right?

MR. VWHI TEHURST: Object to form

THE W TNESS: An n-type source and drain
Is n-type. A p-type substrate is a p-type, so they
woul d be opposite, yes.
BY MR SPEEGLE:

Q Woul d you say that the source and drain

are part of the active region?

MR. WHI TEHURST: Object to form

THE W TNESS: Sources and drains are part
of the active region, yes.
BY MR SPEEGLE:

Q Let's | ook at paragraph -- well, let's
| ook at page 40 of the 01242 decl arati on.

A. Page 407?

Q Yes, page 40. This is typed page 40, not
exhi bit page.

And do you see the figure at the top of
page 40 that's, again, an annotated version of
Fi gure 23 from Kawagoe?
A. Yes, | see the figure at the top of page

40. | believe this was -- yes.
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Q. Okay. Mhat's your understanding of the
function of Isolation Region (3) highlighted in
yell ow on that figure?

A. The Kawagoe patent '114 describes at
colum 8, |ine 40, quote, "Over the principal
surface of epitaxial layer 2E, there is fornmed a
field insulating film3, which is made of silicon
di oxide (SiO2), for exanple.”

So this is described thusly: A field
insulating filmof field oxide, a FOX sonmetinmes it
could be called. It's an insulating |ayer of
dielectric around a well.

Q. What's its purpose?

MR. WHI TEHURST: Object to form
BY MR. SPEEGLE:

Q. | can ask a better question.

Are you famliar with insulating filns
li ke insulating film3, in general?

A. I n general, yes.

Q. And, in general, what is the general
pur pose of an insulating filmlike that?

MR. WHI TEHURST: Object to form

THE W TNESS: Generally, insulating film
electrically isolates one thing from anot her.

Iy
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BY MR, SPEEGLE:

Q Woul d insulating film3 in Kawagoe
electrically isolate the 4P and 4N in Figure 23?

MR. VWHI TEHURST: Object to form

THE WTNESS: W're looking at this in two
directions -- | nean, in two dinensions. |It's
actually a three-dinensional structure, and we're
just | ooking at a cross-section.

I'"massum ng that 3 would isolate the
well, for exanple, from whatever was around it, on
all sides, all four sides. That's normally how
sonething |like this works.

BY MR SPEEGLE:

Q So you're saying you would isolate it
from-- let nme ask it different. You' re saying
insulating film3 would isolate, for exanple, 4P
from4N and from other things on the front and back
I nto the page?

MR. WHI TEHURST: Object to form

THE WTNESS: Well, it's only on the
surface. So, as we see, it doesn't really isolate
when they're touching. What it does provide at the
surface, on the top, it would usually -- usually
these kind of things are rectangul ar, and then

the -- you know, sonmething |ike 3 would probably go
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around the perinmeter of the rectangle.
BY MR. SPEEGLE:

Q What is LOCOS in ternms of seni conduct or

manuf act uri ng?

MR. WHI TEHURST: Object to form

THE W TNESS: Local oxidation of silicon,
L OCCs.
BY MR SPEEGLE:

Q Do you know how LOCOS wor ks?

A. It's a usually either steam or ozone --
hi gh-t enperature oxygen oxidation of a silicon --
areas of a silicon substrate.

Q Okay. And does it -- if you make a film
using LOCOS, would that resulting filmjust sit on
the surface of your silicon wafer or would it go
into the body of the silicon wafer?

MR. WHI TEHURST: Object to form

THE WTNESS: It typically is what's known
as a forned oxide, not a deposited oxide. So it
consunes the silicon that is fornmed from so you m X
It with oxygen or steam which has oxygen in it,
sonething like that, ozone maybe, which is 03, very
reactive. And it consumes a portion of the silicon
and works its way downward. It doesn't get very

deep, but it does consune sone of the surface
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silicon downward.
BY MR SPEEGLE:
Q Why don't you | ook at Kawagoe, columm 11,
l'i ne 28 through 35.
MR. VWHI TEHURST: Wi ch colum? \Whi ch
line?
MR. SPEEGLE: Colum 11, line 28 through
35.
BY MR SPEEGLE:
Q And | et me know when you've had a chance
to look at it.
A. | have read that paragraph.
Q Ckay. Does this paragraph tell you that
the insulating film3 would actually be deposited
i nside of the silicon and not deposited on top of
the silicon?
MR. WHI TEHURST: Object to form
THE W TNESS: Well, what it describes is
insulating film3 made of silicon oxide, or the
| i keness, formed over the principal surface of the
epitaxial |ayer 2E by the LOCOS nethod or the |ike.
So, tome, it's clear that it's over the
surface. It's -- "forned" often neans, like | said,
that it's -- it's not deposited, per se. It uses

oxygen, and then the silicon is already there to
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react it to formdowward -- you know, over the top
and downward a bit.
BY MR SPEEGLE:

Q You say in paragraph 66 of your 1242
declaration -- you say at the first and second --
are you there?

A Yes.

Q Ckay. You say, "A POSITA woul d have
understood that the first and second active regions
extend to about the depth of the epitaxial |ayer 2E
and abut each other l|aterally."

Do you see that?

A. Yes.

Q Woul d a channel stopper region bel ow
insulating film3 prevent -- I'msorry. | lost ny
place. |'Il ask that question again.

Woul d a channel stopper region bel ow
I nsulating film3 prevent the first and second
active regions fromabutting each other laterally?
MR. WHI TEHURST: Object to form
THE WTNESS: |t woul d depend how deep the
channel stopper region went.
BY MR SPEEGLE:
Q From a desi gn perspective, is there any

reason you woul d have a channel stopper region that
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did not enconpass the entire active region depth?
MR. WHI TEHURST: Object to form
THE W TNESS: Essentially, its purpose is
to stop errant carriers frommgrating from one
transistor to another. It needs to be deep enough
to do that, but not deeper.
So, generally, the purpose is just that.
So they nmake them adequate for the
purpose. |t depends on what the performance | evel
I's, how large things are, how close they are as to
the geonetry of this particular design feature.
BY MR SPEEGLE:
Q Al right. Let's shift gears and go to
your 1244 decl arati on.
l|'"mgoing to direct you specifically to
paragraph 56. That's not right. Oh, yes, it's
par agraph 56, page 30. Are you there?
A. Yes.
Q So paragraph 56 is where you begin
di scussing the Payne only ground in the 1244 |PR,
ri ght?
A. Yes, that's Payne reference.
Q And continuing through from paragraph 56
t hrough paragraph 58, it's your position that, "The

magni t ude of the slope is essential to determ ne the
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magni t ude of the force the dopant gradi ent places on
the carrier and thus the net force." |Is that right?
A. In this context, yes.
Q After that paragraph, do you see paragraph
59, you have some argunents about Wang and
si ngl e-event upsets.

Do you see that paragraph 597

A Yes.

Q I's that anything to do with Payne?

A. Let me see if this was an errant
par agr aph.

MR. VWHI TEHURST: Whi ch paragraph are we
| ooki ng at?

MR. SPEEGLE: Yeah, it's paragraph 59, and
it continues all the way to the end of the
decl aration, but there's discussion of Kawagoe and
si ngl e-event upsets, and |I'masking if those have
any relationship to Payne.

THE WTNESS: It appears this needs a
header. It lost its header.
BY MR SPEEGLE:

Q So the Payne argunents are confined to

par agraphs 56 through 58, and the remainder relate
t o Kawagoe agai n?

A. Yes.
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Q So focusing again on paragraph 58 -- well,
|l et me introduce, Dr. Gew |I've handed you what's
OnSem Exhibit 1005 in the 1244 | PR

Do you see that?

A Yes.

Q And this is the Payne reference, right?

A Yes, it is.

Q And you're discussing in paragraph 58,
"The magni tude of the slope is essential to
determ ne the magni tude of the force the dopant
gradi ent places on the carriers.”

Now, is that slope and dopant gradi ent
refl ected on Figure 11 of Payne?

MR. WHI TEHURST: Object to form

THE W TNESS: The gradient is generally
reflected on 11. As | point out, it's absent actual
val ues, though.
BY MR SPEEGLE:

Q And do you agree that the gradi ent dopant
concentration reflected in Figure 11 of Payne would
exert sone force on carriers in those regions of
Payne?

MR. WHI TEHURST: Object to form
THE WTNESS: To the extent that carriers

are not shielded fromthe field, it would act on the
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carriers, not necessarily in a manner sufficient to
cause any notion or current flow, but it would be
normal for fields to act on charges that they aren't
shi el ded from

BY MR SPEEGLE:

Q Okay. And you didn't identify any

di scl osure of shielding in Payne, right?

MR. VWHI TEHURST: (Object to form

THE WTNESS: | don't believe | nentioned
t he source of shielding.
BY MR SPEEGLE:

Q And you didn't identify any contrary
forces that would act opposite of the graded dopant
concentration in Payne?

MR. WHI TEHURST: Object to form

THE WTNESS: One with skill in the art
woul d understand these are sem conductors, so
there's al ways sone resistance to a sem conduct or.
BY MR SPEEGLE:

Q But you did not identify anywhere in Payne
t hat di scusses contrary forces going in the opposite
direction?

MR. WHI TEHURST: Object to form
BY MR SPEEGLE:
Q Did you?
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A. No, | was rebutting Dr. Blalock. He
didn't actually fill any aid of nmovenent in the
carriers. There wasn't nuch to rebut there.

Q Al right. Let's turn to your -- the 1243
on the '842, and |I'mgoing to point you to paragraph
58.

A | am at 58.

Q Ckay. And this is part of your analysis
regardi ng the Weczoerek grounds in the '842 patent,
right?

A. Yes, this is the Weczoerek anal ysi s.

Q Let nme introduce -- so |'ve handed you

what was marked as OnSem Exhibit 1006 in
and 1243 | RPs.

Do you recogni ze Exhibit 10067

A. Yes.
Q And | see the | ast sentence of paragraph
58 in your '842 declaration says,

the slope is essenti al
the force the dopant gradient
and thus the net force."

Do you see that sentence?

A. | see that sentence, yes.
Q Is that substantially the sane as the
paragraph 59 we just |ooked at in the 1244?
Page 147
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A. I think, yeah, it's a simlar argunent,
that w thout any know edge of the actual
concentrations of the gradient, it's difficult to
assert that they are doing sonething.

There are -- you know, if you manufacture
It yourself, you m ght know the val ues, but if
you're just looking at a printout of a chart, you
need to know the values on the chart.

Q Can you | ook at paragraph 60 in the 1242
decl arati on?

A. We're going back to 1242?

Q Yes, for a second. Paragraph 60.

Is it right that your argunents regarding
W eczoerek in the 1242 and the 1243 I PR are
substantially identical?

MR. WHI TEHURST: Object to form

THE W TNESS: They should be. Let ne
confirmthis. Yes.
BY MR SPEEGLE:

Q Al right. So if you |look at Figure 2B of
W eczoerek, does Figure 2B reflect the slope and
dopant gradient that you're referring to in the |ast
sentence of paragraph 60 of the 1242 decl arati on and
par agraph 58 of the 1243 decl aration?

MR. VWHI TEHURST: Object to form
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THE WTNESS: As in the last reference, it
shows slope in a -- say a general schematic form
but wi thout concentration and depth val ues, one
can't actually know the gradient.

BY MR SPEEGLE:

Q You don't dispute that this slope would
exert sone force on carriers in that region, right?
MR. VWHI TEHURST: Object to form

THE W TNESS: Let ne briefly review

In general, the gradient of the dopants
woul d provide sone field and result in force on
charge particles. The magnitude and the effect is
what | can't determ ne w thout additional
I nformati on.

BY MR. SPEEGLE:

Q Okay. Do you see in Weczoerek the Figure
2A and 2B? On the left-hand, 2A is called "as
I npl anted,” and 2B is "after anneal ."

Do you see that?

A Yes.
Q What does "anneal " nean?
A. Annealing is heating, so the ion

i nplantation is literally firing ions at very high
energy velocity, anywhere from 20,000 to half

a mllion volts typically, and they go into a
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different depth depending on the energy and the nmass
of the ion.

But they cause a | ot of damage to the
crystal. And they also have a fairly sharp -- often
have a sharp profile, |ike one sees on the left.
That's the inplantation.

The heating, or annealing, allows two
things to occur. It is the healing of the crystal,
so the crystal -- the silicon itself can reforminto
its crystallin structure and repair the damage. And
the dopants then also diffuse. It sort of snooths
out the profile. They spread out based upon
diffusion. So there's annealing and now rapid
t hermal anneal i ng.

This is -- basically it would -- |'m not
fam liar with ion inplantation w thout annealing.

Q As long as they've been doing ion
I npl antati on, they' ve been doing annealing to spread
out the dopant curves?

MR. WHI TEHURST: Object to form

THE WTNESS: For a long tinme. Mybe in
the early days, but it causes -- let ne back that
up. There is -- there m ght be sone inplantation --
just a nodern inplantation that's actually just done

on top of the silicides, the contacts, but it's not
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into the silicon exactly. It's sort of very odd

I npl antation. Maybe that is anneal ed, but,

generally, when it's damaging the crystal, it needs
to be anneal ed.
BY MR SPEEGLE:

Q Okay. And in the Weczoerek argunents you

have, were 1242 and 1243 decl arati ons, you don't

i dentify any contrary forces that would act in the

opposite direction fromthe graded dopant

concentrations in Weczoerek, do you?

MR. WHI TEHURST: Object to form
THE W TNESS: No, | was just rebutting

Dr. Bl alock's opinions, and there wasn't

evi dence of aiding carrier novenent or magnitude of

anal ysis of the gradient.
MR. SPEEGLE: Ckay. And if we
a quick break, | may be about to wrap up.
(Recess.)

MR. SPEEGLE: No further questi

MR. VHI TEHURST: Dr. Aew, | don't have

any further questions either.
Thank you for your tine today.

certainly appreciate your testinony.

| know it's been a |ong day, but the good

news is this concludes your deposition.

any

coul d t ake

ons.

W

So with
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t hat,

we can go off the record.

(At 3:48 p.m the proceedi ngs were

concl uded.)
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CERTI FI CATE

|, Dana Peabody, a California Certified
Short hand Reporter, do hereby certify:

That prior to being exam ned, the w tness
i n the foregoing proceedings was by ne duly sworn to
testify to the truth, the whole truth, and nothing
but the truth;

That said proceedi ngs were taken before ne
at the time and place therein set forth and were
taken down by ne in shorthand and thereafter
transcribed into typewiting under ny direction and
super vi si on;

| further certify that | am neither
counsel for, nor related to, any party to said
proceedi ngs, nor in any way interested in the

out cone t hereof.

In witness whereof, | have hereunto
subscri bed ny nanme at Yumm, Arizona, this 29th day
of July, 2024.

Dora. feaseds)

Dana Peabody
CSR No. 6332
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Federal Rules of Civil Procedure

Rule 30

(e) Review By the Witness; Changes.

(1) Review; Statement of Changes. On request by the
deponent or a party before the deposition is
completed, the deponent must be allowed 30 days
after being notified by the officer that the
transcript or recording is available in which:

(A) to review the transcript or recording; and

(B) if there are changes in form or substance, to
sign a statement listing the changes and the
reasons for making them.

(2) Changes Indicated in the Officer's Certificate.
The officer must note in the certificate prescribed
by Rule 30(f) (1) whether a review was requested
and, 1if so, must attach any changes the deponent

makes during the 30-day period.

DISCLAIMER: THE FOREGOING FEDERAL PROCEDURE RULES
ARE PROVIDED FOR INFORMATIONAL PURPOSES ONLY.

THE ABOVE RULES ARE CURRENT AS OF APRIL 1,

2019. PLEASE REFER TO THE APPLICABLE FEDERAL RULES

OF CIVIL PROCEDURE FOR UP-TO-DATE INFORMATION.
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VERITEXT LEGAL SOLUTIONS

COMPANY CERTIFICATE AND DISCLOSURE STATEMENT
Veritext Legal Solutions represents that the
foregoing transcript is a true, correct and complete
transcript of the collogquies, gquestions and answers
as submitted by the court reporter. Veritext Legal
Solutions further represents that the attached
exhibits, if any, are true, correct and complete
documents as submitted by the court reporter and/or
attorneys in relation to this deposition and that
the documents were processed in accordance with

our litigation support and production standards.

Veritext Legal Solutions is committed to maintaining
the confidentiality of client and witness information,
in accordance with the regulations promulgated under
the Health Insurance Portability and Accountability
Act (HIPAA), as amended with respect to protected
health information and the Gramm-Leach-Bliley Act, as
amended, with respect to Personally Identifiable
Information (PII). Physical transcripts and exhibits
are managed under strict facility and personnel access

controls. Electronic files of documents are stored

in encrypted form and are transmitted in an encrypted
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fashion to authenticated parties who are permitted to
access the material. Our data is hosted in a Tier 4

SSAE 16 certified facility.

Veritext Legal Solutions complies with all federal and
State regulations with respect to the provision of
court reporting services, and maintains its neutrality
and independence regardless of relationship or the
financial outcome of any litigation. Veritext requires
adherence to the foregoing professional and ethical
standards from all of its subcontractors in their

independent contractor agreements.

Inquiries about Veritext Legal Solutions'
confidentiality and security policies and practices
should be directed to Veritext's Client Services
Associates indicated on the cover of this document or

at www.veritext.com.
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