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Novenber 7, 2025
8:59 a.m (CST)
Deposi ti on of STEPHEN CAWVPBELL, hel d

renotely via Zoom before Jaclyn U zia, a

Regi st ered Prof essi onal Reporter,

Certified Stenographic Realtinme Reporter

and Notary Public.
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REMOTE APPEARANCES:

ORRI CK HERRI NGTON & SUTCLI FFE LLP
Attorneys for Petitioner

1000 Marsh Road
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BY: JOHANNES HSU, ESQ
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STEPHEN CAMPBELL, *
called as a witness, having been

duly sworn by a Notary Public, was

exam ned and testified as fol | ows:

EXAM NATI ON BY
MR, HSU:

Q Good norning, Dr. Canpbell.

A Good nor ni ng.

Q My nane is Johannes Hsu. |
represent Mcron in this | PR proceeding.

Just to sync up, this is the
proceeding I PR -- hang on a second --
2025-00117 for U. S. Patent 10,672, 711.

Does that match your
expectati on?

A Yes.

Q And if | refer to that patent by
the "' 711 Patent," you'll understand what
I"'mreferring to?

A Yes.

Q G eat .

So thank you for your tinme
t oday.

Actually, if you don't m nd,
state your nane and spell it for the
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record, please.

A My nane is Stephen,

S T-E-P-HE-N, Alan, A-L-A-N, Canpbell,
G A-M P-B-E-L-L.

Q Now, you have been deposed
before, right?

Yes.

Q Roughly how many tines?

A | believe three.

Q Three tines.

Were they all in connection with
an inter partes review proceedi ng?

A No, | don't think they were. |
think they were -- not the IPR it was
court.

Q So you' ve been deposed before,
SO you are probably famliar with what's to
come, but just to get us on the sanme page,
let me say a few things just to kind of
settl e the expectation.

So I'mgoing to give you
guestions, and you'll give ne answers.
Ckay?

And if you don't understand --
if anything | say is confusing or you don't
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6
under stand, pl ease go ahead and ask for

clarification.

And if you don't, is it fair
that we will assunme that you understood --
you understand ny question?

A Yes.

Q Okay. And, obviously, we -- or
for the court reporter and for the
transcript, your answer will be verbal and
not, you know, noddi ng your head or shaking
your head or sonething like that, right?

A Yes.

Q Ckay. And 1'Il do ny best not
to talk over you and, hopefully, that will
wor k out, and appreciate you doi ng
l'i kew se.

Now, fromtinme to tine, you nmay
hear your attorney raising an objection

Do you understand that unl ess
your attorney instructs you not to answer,
you are to answer the question in spite of
obj ections?

A Yes.

Q And then roughly, we'll plan on

taking a break every hour or so. And if |
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happen to really get into the deposition

and allow tinme to escape ny mnd, please
rem nd ne when you need a break
Is that all right?

A I will do that, yes.

Q The only thing is that when
there's a question pending, we ask that you
answer the question first before we go on a
br eak.

A Yes, | under st and.

Q Is there any reason why you are
not able to conpetently answer questions
today, such as any nedi cal conditions or
anything of the sort?

A No.

Q Any ot her reason why you cannot
gi ve conpl ete and accurate testinony today?

A No.

Q Okay. And just a few other
questions since we're on a Zoomcall.

Now, do you have any papers in

front of you?

A Yes.
Q And what ki nd of paper are
t hose?
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 7
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A A clean copy of the '711 Patent,
and on ny right side -- | apol ogi ze for

this. M nouse pad stopped working | ast

ni ght, and Amazon couldn't get it here this
norning. | have two cl ean sheets of paper
t hat seem --

(Reporter seeks clarification.)

| have two cl ean sheets of
paper, which seens to work just fine, with
no mar ki ngs on them

Q And it looks |ike you are in
your home today, correct?

A Yes, ny hone office.

Q Your hone office.

Is there anyone else in the hone

office wth you today?

A No.

Q So let nme nmake sure | understood
you correctly.

You said that you have a cl ean
copy of the '711 Patent and then you have
those two sheets of clean paper that you
showed e but nothing el se.

Did | understand that correctly?

A Yes, that's correct.
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9
Q Ckay.

All right. So that nmeans we
will have to make sure that the exhibits
to the extent we use them wll get to you.

Oh, so, obviously, you're
sitting in front of the conputer.

Do you have any applications
ot her than Zoom open on the conputer?

A | have a cl ean decl aration of
"711 in PDF format open.

Q And when you tal k about the
declaration, are you referring to
Exhi bit 2009, your second declaration in
this proceedi ng?

(Exhi bit 2009, Decl aration of
St ephen Canpbell in Support of Patent
Omner's Response, was renotely introduced
and provided electronically to the
reporter, as of this date.)

A Yes, that's correct. It's the
same thing that | have printed out. It's
t he second decl arati on.

Q Ch, okay. So | missed the fact
that you had printed that out. | thought

you had printed out Exhibit 101, the '711

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 9

Micron Ex. 1027, p. 9
Micron v. YMTC
IPR2025-00117



© 00 N o o A~ w N -

=
o

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

MICRON TECHNOLOGY v Stephen Campbell
YANGTZE MEMORY TECHNOLOGIES COMPANY November 07, 2025

10
Patent itself.

A No. I'msorry if | gave you the
impression. This is the declaration
Q Under st ood.
Okay. Any other files open on

your conputer besides a clean copy of --

A No --

Q Ckay.

A -- nothing else is on ny
conput er.

Q Got it.

And no other application is
runni ng.

A No ot her applications are
runni ng.

Q Ckay. Thank you.

Now, what did you do to prepare
for the deposition today?

A Revi ewed the decl aration severa
tines, reviewed Kimand Park and Fang. |
reviewed the corments by Dr. Banerjee. And
then | discussed the declaration with Ben
Smith and Adam another attorney from
Lat ham & Wat ki ns.

Q And who was that other attorney?
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A Adam -- again, you would have to
tell me the last name. | don't recall.
| only saw himthis one tine.
Q Did you review anything that is
not of record in this I PR proceeding to
prepare for this deposition?
A | probably can't think of
anything that | did to prepare for it.
MR SM TH. Can you explain --
can you explain just what that means,
anyt hi ng of record, for the wtness?
THE WTNESS: | appreciate that.
Yes, pl ease.
MR. HSU. Appreciating the fact
anything that | say that's not clear,
that the request for clarification
comes fromDr. Canpbell hinself.
BY MR HSU
Q But what | referred to was
sinmply that exhibits and papers that the
two parties have submtted to the Patent
Ofice in connection or as part of this IPR
pr oceedi ng.
A Then no, | didn't refer to
anyt hing el se other than those documents.
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 11
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Q Ckay. And how |l ong did you neet

with M. Smith and Adamto prepare for this
deposi tion?

A It was about seven hours.

Q And was that -- did that take
pl ace yesterday?

A Yes.

Q Did you speak to anyone else to
prepare for this deposition?

A So | have to ask exactly what
you nean by to prepare for this
decl aration, because |'ve been working with
several attorneys at Latham & Watkins to
create the declaration. They did not
participate in the -- getting ready for the
deposi tion.

So are you aski ng about the

decl aration or the deposition?

Q | was asking about the
deposition, but apologies if | m sspoke.

A Then the answer is no, there was
no other ones that | worked with on that.

Q Now, you nentioned that you work
wi th several Latham & Watkins attorneys to

prepare your declaration
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Can you descri be that process a

little bit? For exanple, did you come up
with a first draft of your declaration?
MR SMTH  Objection.

Privil ege.

A My understanding is that if we
have a privilege objection, that |I'm not
required to respond.

Q Now, do you recall when you were

first contacted about this particul ar

matter?
A Yes. It was very early in the
year 2025. | can't give you the exact

date, but it would be January/February tine
frane.

Q Do you recall when you started
wor ki ng on your -- strike that.

You submtted two declarations

in this proceeding, correct?

A Yes, that's correct.

Q Do you recall when you started

wor ki ng on the first declaration?

A Rel atively early. It was one of
the first things -- one of the early things
that we did.
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 13

Micron Ex. 1027, p. 13
Micron v. YMTC
IPR2025-00117



© 00 N o o A~ w N -

=
o

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

MICRON TECHNOLOGY v Stephen Campbell

YANGTZE MEMORY TECHNOLOGIES COMPANY November 07, 2025
14
So March, sonething like that,
maybe even February.
Q And do you recall when that
first declaration was submtted by any
chance, roughly?
A No, I'msorry, | couldn't say.
Q Ckay. Do you recall when you
started working on this second declaration
that -- Exhibit 2009 that we had nenti oned
earlier?
A | believe that was in the sumrer
because | believe we submtted it severa
nont hs ago.
So it nust have been late to
md, early summer or m dsummer.
Q Do you recall roughly how much
time you spent on -- working on this
decl aration, Exhibit 20097
A | woul d guess about 20 to
30 hours.
As | think nore about it, it was
closer to 20.
Q So let's turn to your
decl aration, Exhibit 2009, which you have a
copy of in front of you --
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 14

Micron Ex. 1027, p. 14
Micron v. YMTC
IPR2025-00117



© 00 N o o A~ w N -

=
o

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

MICRON TECHNOLOGY v Stephen Campbell
YANGTZE MEMORY TECHNOLOGIES COMPANY November 07, 2025

15
MR HSU. Actually, if we may go

off the record just real quick?

need to -- for sone reason, realtine

s not working for ne.

(Whereupon, a brief recess was

taken from9:16 a.m to 9:17 a.m)
BY MR HSU

Q Thank you for your patience,
Dr. Canmpbell.

Okay. So you have a copy of
Exhibit 2009 in front of you.

A | do.
Q G eat .

And the first section,
"I ntroduction and Qualification."

You have been a professor -- or
actual ly, you had been a professor at the
University of M nnesota since 1986,
correct?

A That's correct.

Q And you haven't engaged in,
general |y speaki ng, CMOS fabrication
t echnol ogy.

I's that a correct

characterization of your work?

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 15
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A That's a characterization of
part of my work, yes.

Q Ckay. How woul d you
characterize your work yoursel f?

A My work, if you want a genera
version, | work -- | have worked on the
fabrication of sem conductor devices and
sem conductor material s.

Q And what sort of devices have
you wor ked on?

A The | argest section would be
CMOS, but in addition, | worked on Bi oMENMS
solar cells, and that is to say, portable
devi ces.

Yeah, those would be the three
nost prom nent.

(Di scussion held off the

record.)
BY MR HSU
Q So, Dr. Canpbell, if you don't

m nd, just repeat for us what sort of
CMOS -- or, excuse ne, what sort of

sem conduct or devi ces have you worked on
personal | y?

A | worked on process technol ogi es

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 16
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and devices for CMOS, for the MEMS in
general, but particularly Bi oMEMS and ot her
devi ces.

Q And by "MEMS," are you referring
to mcro-el ectromechani cal systens?

A That's correct.

Q Have you personal |y worked on
solid-state nenory devices?

A | have worked on solid-state
menory devices as a consultant for a
conpany, not as part of ny acadeni c worKk.

Q And in what role were you
i nvol ved in that consulting work?

A The conpany had sone probl ens
with the yield and other concerns of the
devices. They were trying to bring up a
new t echnol ogy, and they wanted ne to

provi de advice as to what m ght be the

probl em
Q And what sort of new technol ogy
was t hat ?

MR SMTH |I'd like to caution
the witness just not to reveal any
confidential -- third-party

confidential infornmation.
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A That's exactly what | was going
to say. | signed an NDA for this. | can't
tell you -- the conpany. | can't tell you
the nanme of the device. | can only say a

general, that it is a nenory device, but I
can't tell you any nore than that.

Q In what year were you engaged in
this consulting work?

A Late 2023 -- no, early 2023
going into -- it was about a year. So
let's say all of '23.

Q If you can conment on whet her
the device was a 3D NAND nenory device, |'d

appreciate that.

A Again, | can't say --

Q Ckay.

A -- on account of mnmy NDA
Q Under st ood.

Now, in paragraph 8 of your
second declaration -- and unless -- "1l
simply refer to that as your declarati on,
unless I"'mexplicitly referring to your
first declaration. GCkay?
A That's fine.

Q Al'l right. So in paragraph 8 of

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 18
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your declaration, you nention that you were

instructed to assunme a priority date for
the ' 711 Patent as August 31, 2017,
correct?

A Yes, | believe that's right.
Let me just take a look at it.

Agai n, paragraph nunber 8?

Q Correct.
A Yes, August 31, 2017.
Q kay. And let's also use that

as the applicable date for questions in
this deposition as it relates to the state
of the art and your experience, unless I
say ot herw se.

Is that okay?

A Yes, | accept that.

Q So would it be fair to say that
you don't have personal experience worKking
with etch-stop layers in a 3D NAND nenory
as of the priority date?

A As of the priority date, | can
safely say that that's true.

Q So what nmakes a layer an
etch-stop | ayer?

A An etch-stop layer is a | ayer of

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 19
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material underneath a filmthat you are

trying to etch, and the etch rate of that
etch-stop nmaterial is nmuch slower as the
etch rate is much lower than the chemstry
that's being used to etch the upper film

Q What is the function of that
etch-stop | ayer?

A The etch-stop layer is used to
protect materials underneath the etch-stop
| ayer.

Q Wuld it be fair to say that in
particular -- strike that.

And is it fair to say to
typically there may be multiple | ayers of
mat eri al s underneath the etch-stop | ayer?

MR SMTH  Objection. Form

A You're saying that it would --
I"msorry, would you say it again?

Q Let ne re-ask the question

Now, there nay be one or
multiple |ayers of material underneath the
etch-stop | ayer

Are you with ne so far?

A Yes, | agree with that
st at enent .
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 20
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Q Ckay. And is the function -- is

the primary function of that etch-stop
| ayer to protect the layer that is
i medi ately beneath it?
A It's kind of a hazy question

| guess the primary goal is to
protect the first |layer underneath the
etch-stop layer, but if it fails, it's
going to attack not just the first |ayer
but any subsequent |ayers may be attacked
as wel .

So | can nake the case that it's

to protect all the layers underneath.

Yeah.
Q How does a PCSI TA -- strike
t hat .
You nmentioned that the etch-stop
| ayer may fail, correct?
A If it doesn't have a good

etch-stop | ayer, yes, it could happen
W try to prevent that. W try
to avoid that.
Q And what nmakes one a good
etch-stop | ayer as opposed to a bad

etch-stop |ayer?
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A Goi ng back to my previous

response on this, an etch-stop |ayer should
have a very low etch rate when exposed to
the etching conditions that are used in

the -- in renoving materi al above the
etch-stop | ayer

Q Is it always -- strike that.

Is the concern always with
respect to etching the layer that's above
the etch-stop |ayer?

MR SMTH  Cbjection. Form

A It's hard for me to i magi ne sone
other condition. |It's an etch-stop.

So the etch must be stopped,
whi ch neans that there nust be sonething
above the etch-stop layer to have it active
as a stop.

Q And is it fair to say that the
etch-stop layer is protecting the nmateri al
underneath fromthe etching of the |ayer
that's imedi ately above the etch-stop
| ayer ?

A Say that again. |I'msorry. It
was a little bit convol uted.

Q Sure. Let ne try again.
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There may be one or nore |ayers

above the etch-stop |layer, correct?

A There can be, yes.

Q Is it fair to say that the
etch-stop layer provides its protective
function relative to the etching of the
| ayer that's inmedi ately above it?

Yes.

Q In other words, the |ayer that
is in direct contact with the etch-stop
| ayer that is being etched?

A Yes. And when we tal k about the
etch-stop layer having to have a nuch | ower
etch rate and the conditions for etching
the layer directly on top of the etch-stop
| ayer, |ayers above that are not of concern
fromthe etch-stop | ayer.

Q How does one select -- strike
t hat .

How does one configure the
etch-stop | ayer such as its etch rate is
much sl ower than the |ayer that's above it?

A So etching is a conpl ex process,
and you have a |lot of variables to use to

try to achieve this difference in the etch
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rate.

One of the nost common ones that
we use is the chenistry. At its heart,
what you are trying to do in an etch
process is to turn a material which is
solid into material which is gas at the
tenperature of the process, which is
typically reasonably close to room
t enper at ure.

So what you want to have is, in
the etch-stop layer, a material that does
not becone volatile, that is to say
gaseous, when it's exposed to the plasma
process and used in the [ayer just above
it.

That's the ideal situation
Don't al ways have that, and sonetines it's
just slower, but that's the best.

Q You nentioned "plasma. "
And how does the plasma cone in?
A Pl asma has several inpacts.

One is inside the plasm, we
break up the gases that we feed into the
etcher, and that creates broken bonds in

t hese nol ecul es, and those conditions, we
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refer to themas radicals in chemstry, as

we call them It was because they are --
they tend to want to form bonds to other
materials. So that's one aspect of the
pl asma.

The ot her aspect of the plasna
is that you can devel op a DC vol tage drop
across the plasma, and the plasma can run
into nunerous issues with noble gases, like
hel i um or argon or xenon, and once the ions
in these gases can respond to the electric
field and be accel erated down towards the
substrate where we can physically renove
material by sputtering.

Q And is the process that you
described involving plasma, is that a type

of dry-etch process?

A Yes, that's a dry-etch process.

Q Are there other types of
dry-etch process -- processes?

A Yes. And there -- so the one
that cones to mnd is ion mll, which

strictly speaking doesn't have a plasna in

the chanber -- the wafer of the substrate
doesn't see plasma anywhere. It's just ion
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bonbar dnent, for exanple, ion mll.

But the plasma that you
descri be, there are many flavors of them
dependi ng on what you're trying to

acconpl i sh

Q You nentioned i on bonmbardnent in
the -- in this |ast process you nentioned,
ion mll, I think it was.

Now, does the plasnma nethod al so

i nvol ve i on bonbar dnent ?
A Yes.

So let me rephrase that just a
bit.

We often have ion bonmbardment in
a plasma etch. However, if the pressure on
the plasma is high enough, the ions scatter
off of the other atons in the plasma. And
so they don't hit the surface with very
much energy. So there isn't a lot of
sputtering of the surface.

[f you want ion bonbardnent, and
this is often used to get vertical etching,
you need to operate the plasnma at a | ow
pressure so you don't have those

col |l i sions.

26
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Q So you nmentioned verti cal
et chi ng.

And woul d you agree that is the
type of etching -- particularly etching of
t he conductive structures that's at -- that
the '711 Patent is directed to?

A No. GCenerally, the vertica
etching is done in insulating naterials,
not in conducting naterials. The
conducting materials are added after the
et chi ng.

Q Let ne clarify.

The ' 711 Patent discloses
etching vertical vias that are later filled
with a conducting material, correct?

A Yes. That's what | said.

Q Ckay. And is the vertica
etching that you referred to a coupl e of
answers ago the type of etching that woul d
be applicable to the etching of the vias in
the '711 Patent?

A So the etching process for the
vias is one of the nost difficult processes
and steps for this kind of technol ogy.

And yes, you have to have ion
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bonbardnent in order to achieve -- the

etching engineers refer to it as an aspect
ratio. So the ratio has a depth of the
hol e divided by the width of the hole.

You' re seeing these days in 3-D
flash 100 to 1 aspect ratios, which was
unheard of a while ago. So part of that is
usi ng ion bonbardnment. Part of that
i nvol ves depositing unreactive materials on
the sidewalls to prevent the latera
et chi ng.

But, yes, ion bonmbardnent is
certainly an inportant part of that
process.

Q Now, you nentioned an aspect
ratio of 100 to 1.

What is a typical paraneter --
strike that.

What is a typical dianeter of
these vertical vias as of the priority date
of the '711 Patent?

A Well, of course there's
vari ati on when you have nultiple
generations being processed in 2017.

But | woul d expect the hole size
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to be sonmewhere between 50 and let's say

200 nanoneters.

Q So an aspect ratio of 100 woul d
put the height in the range of 5,000
nanoneters to 20,000 nanoneters, or 5to
20 mcrons, is that correct?

A Yes. |If they had 100 to 1
aspect ratio process in production at that
time. That's not true for 2017.

2017, you were probably getting
30to 1, 40 to 1, sonething like that.
It's only in very recent tines you're
getting 100 to 1.

Q And is it correct to understand
that 30 to 1 or 40 to 1 ratio to be sort of
the maxi mum depth that was achi evabl e
around that tine?

A If you wanted to have a deeper
met hod to | ayer stack, you'd have to go to
a |l arger opening because you are limted by
the aspect ratio.

Q Right. So a deeper |ayer stack,
that would translate to basically nore
| ayers in a nenory stream right, or nore

menory cells per string, is that correct?
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Yes, that's correct.

Q So let's just take a ratio of 40
to 1. You nentioned the hole size is
sonmewher e between 50 to 200 nanoneters. A
ratio of 40 to 1 would put it at roughly

2,000 to 8,000 nanoneters, correct?

A |"msorry, this is what aspect
rati o?
Q 40 to 1.
A 40 to 1.
And, I"'msorry, | neant to say

what hol e size, 200 nanoneters?

Q You nentioned 50 to 200.

A But you only gave me one nunber,
so I'masking is it the 50 or --

Q Ch, so 50 would translate --
strike that.

A hol e size of 50 nanoneters at
an aspect ratio of 40 to 1 would translate
to a depth of 2,000 nanoneters, correct?

A Yes, 2 mcrons.

Q And the hole size of
200 nanoneters, again, at a ratio of 40 to
1 -- aspect ratio of 40 to 1, which

transl ates to 8,000 nanoneters or
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8 mcrons, correct?
A Yes.
So let's -- before we take that

too far, let's play out, once they achieve
the | evel of the etch, that's doesn't nmean
you have to have an 8 nicron high stack
It just says that it's capable of formng
or etching through that particul ar stack.
General ly, the conpanies don't
run at the raggedy edge of the capabilities
of the technol ogy because you w nd up
|l osing yield, and that's not good.
So yeah, no reason to say
incorrect, but that's the extrene

capability of the etch technol ogy, not the

nor m
Q So what woul d have been --
strike that.
What woul d have been the typica
range of the -- | guess the height of the

staircase around the tinme of the patent,
20177?

A Cenerally speaking, they're
about a micron, maybe a little nore. But,

yeah, that's what | would expect.
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Q And how tall or how -- | guess
"tall" is the right word -- is each of the

steps involving both the gate |ayer and the
dielectric |ayer?

MR SMTH  Objection to form

A This gets into the design of the
devi ce rather than what process capability
i S.

My expertise is not in design.
It is in processing. | can tell you what
the processing can do, and you're asking
nme, well, what is the design, and | don't
know.

Q So |l et me nake sure
under st and.

Sitting here today, you do not
know t he typical height or the typica
range of heights of a step in a staircase
structure as of 2017, is that correct?

A | could make an estimate of it
because we know roughly how many
transistors are in the string.

But |'m bei ng deposed as an
expert in this area, and |I'm not an expert

in the design of the device.
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So it would be not unusual to
see 32 transistors in a string and then if
you take the thickness, you can find out
the area of the thickness of each |ayer.

Agai n, you're asking ne
design -- not only design now, but design
of 2017. That was before | really got into

t hese ki nds of nenories.
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Q Ckay. So just let ne make sure

| under st and.
So you nmention in 2017, the

typi cal height of a staircase was roughly a
little nore than 1 mcron, correct?

A That's my inpression, yes.

Q And your inpression was al so
that it was common to have, for exanple, 32
transistors in a nenory string, correct?

MR SMTH  Cbjection. Form

A Agai n, yes, that was -- that
woul d be ny guess. |If it turned out to be
16, | wouldn't be particularly amzed.

Again, |'mnot a designer.
Q But given the sane process, a

string of 16 transistors would be expected

to have roughly half the height for the
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staircase than a string of 32 transistors,
correct?
A If the total stack thickness is

t he same, then yes.

Q By "total stack thickness," are
you referring to the thickness of each
step, neani ng one gate conductor and one
dielectric?

A No. I'msaying if the height of
the total stack remained fixed, then your
analysis is correct.

Q My apologies. | need to --
don't quite get it.

So ny question was, given the
same process, a string -- a nenory string
of 16 transistors would roughly have hal f
the height for the staircase than a string
of 32 transistors?

A Right. If we want to put it
that way, if the thickness of each layer is
fi xed between these two exanpl es, then yes,
t he thickness woul d be approximately half.

Q Wul d that be the nore typica
way to design a device rather than keeping

the height of the total stack fixed
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regardl ess of the nunber of transistors in

each string?
A Processing is difficult and is
strewn with [imtations.

You want to get nore
transi stors, you have a nore capable
devi ce, but the etch process at 2017 woul d
not allow things that are really thick.

You coul d nake the | ayers
t hi nner, but then you m ght have very high
resi stance in the gate because the netal is
very thin on that.

So it isa-- it is a highly
limted process. What can | really achieve
and yield it inatinely manner? It's --
yeah. Maybe. But it's very difficult,
very conpl ex.

Let ne provide a snmall bit of
backgr ound.

We nentioned this conpany that |
was consulting with on a nmenory devi ce.
They hoarded all this technol ogy from
anot her source, and they couldn't get it to
yield. Sonetinmes it would yield, sonetines

it won't, but when it yielded, maybe it was
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10 percent. This is not a -- this is not
good.

So we found out what was wrong,
and | can't tell you what it is, but it was
an extrenely mnor thing that caused a
cascade of problens. And it took 18 nonths
for the conpany to solve that problem

And during that tinme, they had
an etch engineer, a photo engineer, a
depositi on engi neer, a device engineer, a
devi ce nodeling person, a reliability
person, all of themworking on this
problem along with dozens of technicians
runni ng processes -- running |lots through
the |ine sucking up capability that would
be used for sonething el se.

It is a delicate operation to
get sonet hing working and have it neet the
criteria that you can yield it, and it's
very easy to step off that |edge and | ose
it.

Q So you were referring to your

consulting work in the 2023 tine frane,

correct?
A Yes, 2023.
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But | was -- worked in the

industry prior to going to university doing
obvi ously | arger geonetry, but CMOS, sane
thing. You are always on the edge trying
to keep this thing running at a high yield.
Very difficult. Very difficult.

This is a conplex and -- it is
up with -- the state of the art CMOS and 3D
flash, it's very chall enging.

Q Now, | think you nentioned sort
of a cascading effect in resolving that
I ssue.

Is it fair to say that these are
adj usting a nunmber of interacting
paraneters that have certain tradeoffs to
together -- strike that.

So you mentioned a cascadi ng
effect, and | think you agreed, right?

A Yes.

Q Is it fair to say that this
cascading effect is related to or caused by
a nunber of parameters -- a numnber of
interacting paraneters that together mnust
forma valid process to fabricate that

devi ce?
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MR SMTH  Cbjection. Form

A So yes, but the paranmeters
rel ease the outcomes of the various
processes. They have a variation. Even if
you think you are doing exactly the sane
thing, you will get sonething within a
range.

And sonetines variations of one
process step inpacts variation of another
one, and the two conbi ning, and you wi nd up
with out-of-spec results, but as a result,
the circuit doesn't work.

I nention this because, again,
if we go back to the etching thing, you
don't want to process on the edge of the
capability of the etch tool. You want to
be very confortable in the range where
you're not going to see a lot of variation
fromlot to |ot.

Q Ri ght .

And the variation you're
referring to is an exanpl e of manufacturing
tol erance, right?

For exanple, the |aw of large

nunbers has sigma distribution, you know,
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in manufacturing devices of mllions of
transistors or billions of transistors,
correct?
A That is correct. Al of them

have to work.

Q And that variation exists even
when you' re goi ng way back, you know, the
first diode, when they mass nmanufacture the
first diode, the sane issue existed,
manuf acturing the variation, correct?

A Yes. It isn't accunulating yet
because it is the first process step, but
every step is essential. Every step has to
be -- they work very hard on reducing the

variation in their process, every single

st ep.

MR HSU. Now, we've been going
for about an hour. Wuld you like to
take a break right now?

THE WTNESS: Sure

MR HSU Ckay. Of the record

(Whereupon, a brief recess was
taken from10:01 a.m to 10:11 a.m)

BY MR HSU
Q Dr. Canpbell, just before the
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break, we were tal king about manufacturing

variability.
Do you recall that?
A Yes, | recall that.
Q Is it fair to say that it has
been al ways a concern in sem conduct or

manuf acturing, for exanple, fromNvidia's

very first GPU until it -- until, you
know -- until today as the nobst advanced Al
chi p?

MR SMTH  Cbjection to form
A Are you asking ne if process
variation has been a concern over that
period of tine?
Q O longer than that period of
time.
A |'ve been working on fabs for
40 years, and it's been a problemall that
time.
Q Sorret hi ng t hat peopl e al ways had
to be m ndful of and address, correct?
Yes, absolutely.
Q Fi ve years ago, | would use an
Intel CPU as an exanple, but tines have

changed.
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A Yes, they have.
Q Now, you nentioned that the

etch-stop | ayer needs to have a slower etch
rate than the | ayer imredi ately above
that's being etched, correct?

A That's correct.

Q And you nentioned that etch
chenmistry is one primary nmethod for

achieving that relative etch selectivity,

correct?
A That's correct.
Q And that etch chenmistry is

dependent on the materials that are used
for these two adjacent |ayers, correct?

A | would say it alittle bit
differently.

You woul d see the chenistry of
the etch that is selected to etch the
material on top.

Q And not to etch or to etch very
slowy the etch-stop | ayer, correct?

A Correct, yes.

Q And what is this concept of
reverse etch selectivity?

A | haven't heard that term
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before. Perhaps you coul d el aborate.
Q How about the term "reverse
sel ective etching"?
A Again, | haven't heard it.
Q Okay. Let's bring up
Exhi bit 1001.
Let nme drop it in the chat
perhaps. Let ne see how this works. Let
me see if | can drag it.
Okay. That seens to work.
(Exhibit 1001, U S. Patent No.
10,672,711 B2, was renmotely introduced
and provided electronically to the
reporter, as of this date.)
BY MR, HSU
Q Let nme know when you get it.
A It says that you have shared a
file.
Q Do you have the '711 Patent?
'711 Patent, yes.
Q Ckay.
Let's go to colum 1, roughly
line 64.
A One second.
Are you going to display it from
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your screen or do you want nme to pull up ny
own version?

Q Ch, whi chever you prefer.

A Why don't you just project it so
| see what you see

Q Ckay. So hang on a second.

Al right. Can you see the '711
Patent that |'m sharing on the screen?

A Yes, | can read it now.
Q kay. So..

Ckay. This is colum 1. Let ne
zoomin a little nore

Colum 1, line 64, do you see
the phrase "reverse selective etching"?

A | see that.

Q Does that refresh your nenory as
to this tern?

A Ch, okay, yes.

Al'l they're saying is that
you're using the chem stry that actually is
a etch-stop layer, not the |layer above it.
It's -- yeah, that's fine. GOkay. There's
not hi ng magi cal about it.

Q Let nme nake sure | understand

what you sai d.

43
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You' re saying you're using the
chem stry that etches the etch-stop | ayer
not the |layer above it?

A Correct.

Utimtely, you have to nake a

contact at the bottomof that via. And so

when the etching of the upper layer is
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done, we have the actual hole through the
etch-stop layer, so you need an etch
chem stry that will attack the etch-stop
| ayer so that you can nmake a hole in it.
Q Now, the '711 Patent discloses a

barrier layer, correct.

A Yes.
Q And that barrier layer is
underneath -- or directly underneath the

etch-stop layer, correct?

A Yes, that's correct.

Q And woul d you agree that the
barrier layer also has an etch-stop
property with respect to the etch-stop
| ayer ?

A Yes, that's exactly what it
does.

Q What is the purpose of having
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that additional etch-stop layer, if you

woul d, since it al so serves an etch-stop
function?

MR SMTH  Objection. Form

A There's two potenti al
applications in -- and it depends on the
chem stries of the etch and the materials
that you're using.

But, generally, you want to
ensure that when you renove the | ayer
closest to the gate material, it will have
a very high selectivity to conpare to
removi ng the gate.

So this is called punch through
If you renove the first nunber, you have to
have a chem stry that doesn't detect
t ungst en.

Tungsten is the nost commobn gate
material that's used in these devices. And
so often that's it, it's just the chem stry
that we will need to use to etch the
etch-stop layer mght be -- mght attack
the tungsten.

And it's not really a punch

through in the sense that a punch through
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is usually thought of as occurring when

you're etching these little long vias and
you don't have an etch-stop | ayer or
insufficient etch-stop |ayer

But, again, you have to nake a
hole in the etch-stop and you have to
protect the tungsten gate during the etch
of the etch-stop | ayer.

So the buffer layer, the nmedi um
| ayer, provides a -- you can choose the
mat erial that you can etch in the chemistry
that does not attack tungsten.

Q But can't you do the sanme with
just a single etch-stop | ayer?

A Again, it comes down to your
chem stry and your materials and the
t hi cknesses and process.

You have nore | eeway by having
an extra |l ayer underneath than without it.
In general, the etch-stop | ayers are not
easily etched, and so you m ght have to,
for exanple, have a | ot of ion bonbardnent
in order to volatilize that materi al

Very common if it's a high-K

material. |It's very hard to volatili ze.
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And so you don't want those ions slanm ng

into the tungsten, and so you put the
second | ayer in.

It is all these pluses and

m nuses. You get, yes, | have to put an
extra layer in, but no, | can do that
chem stry. You can -- it's always a

conproni se.

Q So the additional barrier |ayer
makes achi eving that conpromise -- strike
t hat .

So the additional barrier |ayer
provides flexibility in ternms of processing
paranmeters in achieving that conprom se, is
that fair?

A | think that's a fair statenent,
yes. It comes at the price of having extra
pr ocessi ng.

Q And that's the conmon tradeoff
i n engi neering, correct?

A Yes, absol utely.

Q Now, the -- as you recall, the
'711 Patent discloses a design in which
there is a high-K layer surrounding the

gate conductor, correct?

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 47

Micron Ex. 1027, p. 47
Micron v. YMTC
IPR2025-00117



© 00 N o o A~ w N -

=
o

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

MICRON TECHNOLOGY v
YANGTZE MEMORY TECHNOLOGIES COMPANY

Stephen Campbell
November 07, 2025

A I"mgoing to have to see the
design, but yes, that's ny menory.
Q Ckay. And do you al so recal

that the high-K layer is basically right --

Yes.
Q -- at the barrier layer?
A Yes, that is correct.
Q And does the -- strike that.
Here |I'm showi ng you on the
screen -- bear with me as | rotate this

page -- Figure 9B.

Can you see that?

A Yes, | see it.
Q And so this layer that's -- that
has -- that's associated with nuneral 208,

that's a barrier layer, correct?

A W have two | ayers, the
etch-stop and then the Iower -- | forget
what -- | can never recall it, but that's

t he bottom of the two.

Q The bottom of the two etch-stop
| ayers is the |ayer 208, correct?

A Yes.

Q And as you see here in

Figure 9B, portions of the barrier |ayer

48
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208 is in direct contact with the high-K

dielectric surrounding the gate conductor,
correct?

A That's correct.

Q And can these two | ayers be
et ched together during the etching of the
vi a?

MR SMTH  Cbjection. Form

A Refresh ny menory. Wat is the
material 2087

Q The material 208..

Ckay. So here in colum 7, do
you see, starting fromline 50 -- let ne
make that a little larger -- "In sone
enbodi nents, the second insulating |ayer
208 can be nmade of simlar material as the
first insulating | ayer 104."

A And 104, you said, was a high-K,
is that correct?
Q No, | did not say that.

104 -- actually, it mght work
better if you downl oad the copy of
Exhibit 1001 that | posted to the chat,
then you can run your own searches.

But 104 -- let ne rotate this

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 49

Micron Ex. 1027, p. 49
Micron v. YMTC
IPR2025-00117



© 00 N o o A~ w N -

=
o

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

MICRON TECHNOLOGY v Stephen Campbell
YANGTZE MEMORY TECHNOLOGIES COMPANY November 07, 2025

50
again. ..

104 is -- 104 is the dielectric
in the stack.
A Got it. Oxay.
Al'l right. So the question
is -- can we -- now that | understand it,
could you repeat the question one nore
time?
Q Sur e.
Can the layer -- barrier |ayer
208 and the high-K dielectric |ayer that
surrounds the gate dielectric 525H in
Figure 9B be etched together in one step?
A So | believe, based on the
mat eri al selection | was just presented
with, the answer woul d be yes because
hi gh-K materials typically have neta
oxi de, which is the npbst commopn one, are
etched in the chlorine chem stry, whereas
tungsten does not etch in chlorine. It
etches in fluorine.
So you would be able to have a
high etch-stop once it hit the tungsten
key.

Q [f 1 understand your answer
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correctly then, the high-K dielectric that

surrounds the gate conductive | ayer does
not serve an etch-stop function in the
etching of the via, is that right?

MR SMTH  Objection to form

A No, | didn't say that at all.

If you are etching down in the
fluorine, that |ayer would certainly be an
etch-stop barrier, an etch-stop

But you asked ne, if you are no
| onger doing the via etch, now we're down
to renoving the etch-stop layers. If those
are high-K, then the high-K Iiner would be
etched as well. And those are done in
chlorine chenistry, whereas Si2 and
tungsten are done in fluorine chemstry

i nstead of chl ori ne.

Q But tungsten etches in fluorine,
correct?

A In fluorine. So we don't use
fluorine to etch high-K It doesn't

vol atilize.
Q Correct.
So when fluorine is not used to

etch the via, the high-K dielectric doesn't
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serve an etch-stop function, but instead is

etched together with the barrier |ayer,
correct?
A So let's review this again.

The etching of the via, which is
nostly etching on the silicon dioxide, is
done in a fluorine plasma.

You etch all of the etch-stop
| ayers. |If those are high-K, you have to
switch to a chlorine plasma. And that wll
go through right down to the tungsten and
st op because the tungsten doesn't etch

So the liner of 525H effectively
i ncreases the barrier with etch-stop
with -- because it's -- when | say, high-K
doesn't etch in fluorine, that's true as
far as it goes, but as we discussed before,
there's ion bonmbardnent in the plasna, and
i on bombardnment is not selective, or very
little selective.

So you are going to get sone
erosion of the etch-stop |ayers,
particularly for those vias near the top of
the stack because they' re exposed to the

plasma for a long time.
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It's never a zero etch rate,

it's just |ower.
Q Now, |et ne break down your
answer into chunks that | can digest.
So you mentioned etching silicon

di oxide in the process of etching the vias,

correct?
A Correct.
Q And that silicon dioxide refers

to the thick -- what is typically thick
| ayer -- here we show layer 420 in
Figure 9A correct?
A That's correct.
Q And then you mentioned that
woul d be done using a fluorine, typically,

| suppose, using a fluorine plasm

correct?
A Correct.
Q And then once that |ayer is

et ched and now we' re etching through the
etch-stop layer, then one night use a
chlorine plasma, correct?

A Wth one small caveat, and that
is, once the SiQ2 is etched, it's going to

continue to eat into the etch-stop |ayer,
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but at a slower rate. So sone of the

etch-stop will be gone by the tine you
switch fromfluorine to chlorine.

Q Under st ood.

And then earlier we tal ked about

reverse selective etching, correct?

A Ri ght .

Q And that's when the etching
intentionally targets the renoval of the

etch-stop | ayer --

A Ri ght .
Q -- and then the barrier |ayer
IS -- in this reverse selective etching,

the barrier |ayer serves an etch-stop

function to protect the layer underneath,

correct?
A Yes, | believe that's correct.
Q And so there's that additiona
step of etching through -- intentionally

etching through the etch-stop | ayer,

correct?
A Yes. You have to do that, yes.
Q And then there needs to be a

further step. Since the barrier |ayer was

protecting the |l ayer underneath during the
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i ntentional etching of the etch-stop |ayer,

there needs to be an additional step to
etch the barrier |ayer, correct?

A Yes, but if that barrier |ayer
is not high-K, then you have to switch to a
chenmistry that will etch that barrier
| ayer.

Q And in that step, the barrier
| ayer and the high-K dielectric can be

et ched together using a chlorine plasm

correct?
A Agai n, what this comes down to
is that upper layer a high-K material. If

it's a high-K material, then we can
actually renove that and the liner for the
gate for the sacrificial region, then you
can go right through both of themw th

chl orine.

But if the buffer layer is let's
say Si 2, then you have to switch back to
fluorine, then switch back to chlorine.

It all depends on what the
barrier material is. You can do it either
way. There isn't, you know, one way to do

it, but you just have to use the right
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plasma for the right material.

Q In cases where you would switch
to yet another chem stry between the
etching of the barrier layer and the
etching of the high-K layer that surrounds
the gate conductor, the high-K |l ayer would
serve as a etch-stop during the etching of
the barrier layer, correct?

A Yes, that's correct.

Q But it doesn't serve that
function doing the etch of the etch-stop

| ayer, correct?

A That's correct, yes. |It's
covered. It isn't exposed to the plasma.

Q How does one deternine when to
end an etching process -- a particul ar

etching step?

A Well, the sinplest scenario of
sequences of this, the sinple one is just
to know your etch rate and tinme it, know
t he t hi ckness.

But that's not adequate for
manufacturing. Typically, we use sensors
to determ ne when the etching is done.

Very comonly, we will use a light source
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or they'll look at the glow of the plasna

directly and you can tell what species,
what chenistries are in the plasma.

So, for exanple, if you're
etching through SiQ2, there will be sone
oxygen in the plasma because you're etching
Si2. And when the SiQ2 is fully etched,

t he oxygen goes away.

And so you interlock the two,
the sensor is fed into the conputer end of
the nachi ne and recogni ze the switch.

Q And is that nonitoring technique
avai l able for all of the practical type of
etch chem stry?

A Yes, as far as | know. | nean,
there m ght be sone weird chem stry out
there that |"'mnot famliar with, but the
standard is yes, absolutely. They've been
around for 20 years, 30 years.

Q And is that techni que known as
end pointing or sone --

A That's certainly one of the nost

common, yes. There are other techniques as

well, but that's one of the nost common,
end point.
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Q What are sone of the other

t echni ques?
A | haven't thought about this for
a while.
So I'msorry to say, | can't
come up with it right now
This is the one that kind of
went out and people typically use it.
Q Well, | did kind of put you on
t he spot because this certainly -- well,
let me frame it this way: The '711 Patent
doesn't tal k about this nonitoring

techni que, correct?

A No, no. This is sonething
that -- | mean, you're tal king about
etching at a very high level. You' re not

getting into the gritty details of how you
et ch.

Q When you say -- strike that.

I n your previous answer, when

you said you're tal king about etching at a
very high level, were you referring to the
'711 Patent?

A Yes. It doesn't provide details

in exactly how the etch is going to be
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done. It doesn't tell you what the

chem stry is or the bio plasma or exactly
what kind of a nachine you're using. Is it
i nductively coupled plasma, is it a
m crowave pl asna. ..
They' re not sayi ng any of these.

These are to be devel oped by the process
engi neers of the conpanies. They're
providing here is the narrow path to get to
this particular device, you figure out how
to do the etching.

Q You're familiar with the term

"chem cal nechani cal polishing," correct?

A Yes.

Q How -- and that's known as
"CWP" 2

A That's correct.

Q How does CWMP wor k?

A CWP was devel oped to planarize

the surface, another word for direct
processi ng.

This is very inportant because
as we make snaller features, the w ndow
where the image is focused becones very

narr ow.
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So if you have topography on the

waf er, you can't pattern -- some of the
things will be fuzzy and you won't be able
to control the dinensions.

So CWP was nade to flatten the
surf ace.

So how does it work?

You put the wafer on the chuck
and till down and you apply the sol ution.
If we're going to polish SiQ2, for exanple,
you woul d apply a base sol ution, potassium
hydr oxi de or something like that, a
dilutant |ike water, and sone particles,
and the way that it works -- also, then you
have a pad that cones down on top of the
surface of the wafer.

So what happens is, for oxides
like this, the KOH woul d hydrol yze the
surface and form OH bonds on the surface,
and that gives you kind of a gelatin -- not
quite that, but a very soft surface, and
the particles, as the pad turns, it pushes
down on the wafer, those little particles
will scrape off the hydrolyzed surface.

And that's only going to happen,
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of course, on the high spots. And the |ow

spots, you're not pressing down on the
wafer. It's only the high spots you're
pressi ng down.

So you renove the high spots and
then they come down and they -- unti
eventually it's all one plane.

Then they clean it off, you have
to get all the particles out and so forth,
make sure there's no scratches. Sonetines
it will do -- the large particles, at high
pressure night etch faster, and then clear
all that stuff off, wash it off, and then
do a finishing polish with sone snal
particles, a very slow, just to get rid of
any scratches on the surface.

Q So CWP produces a flat or
pl anari zed surface on the top, correct?
A I deal | y, no.

And, as with all processes,
there are limtations, but that's sort of
t he order, description, yes.

Q And CVP has no direct inpact on
mat eri al s underneath the top surface, is

that fair?
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A Yes. | amnot aware of any case

wher e damage was done to sub-lying |ayers.

Q Now, turning back to your
decl aration, you nention that you wote a
textbook that is -- that is the -- and |I'm
quoting now -- the donminant text on the
topic, the topic |I suppose referring to the
title "Fabricating Engineering at the Mcro
and Nano Scale."

Correct?

A That's correct. There are
currently four editions in English.

Q And t here have been four
editions of this textbook, correct?

A Yes, that's correct.

Q The editions being published or
copyrighted, as the case may be, in 1996,
2000, 2008 and 2013, correct?

A That's correct.

Q | i magi ne you have taught
cl asses using this textbook yourself?

A Yes, | have.

Q Roughly how many tinmes have you
taught using your own textbook?

A 25 tinmes -- let's see..
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Q So roughly once a year since the

first edition alnost until your retirenent,

roughl y?
A Yes, roughly.
Q VWhat | evel of class was this?
A This is a class that is taken by

seniors in electrical engineering or
techni cal engineering or mechanica

engi neering or physics or chem stry and
first-year graduate students in those
depart nents.

Q Now, we tal ked about -- going
back to the '711 Patent, Exhibit 1001, we
tal ked about the fact that it's directed
to -- actually, why don't you tell ne what
you understand the '711 Patent -- what
problemthe '711 Patent to be addressing.

MR SMTH  Cbjection to form

A The ' 711 Patent describes the
under |l ayer nmenory device in which we have a
gate on the top orientation with two
barrier layers and etch polishing -- sorry,
not etch polishing -- CWP polishing for
pl anari zati on.

And the other things that go
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with this, the contacts through the array
contact, the active channels, the isolation
structures, there are a | ot of events, but
basically, trying to nmake this device
MR SM TH  Counsel, we've been
goi ng for about another hour, coning
up on the second hour, if there's a
good time to break?
MR HSU. Sure. W can break
now, if that suits you
MR SMTH  That's fine.
MR. HSU. Ckay. Let's take a
br eak.
Anot her ten m nutes?
MR SMTH  Sure.
(Whereupon, a brief recess was
taken from10:56 a.m to 11:08 a.m)
THE WTNESS: | n your previous
guestion, you asked ne what was
included in the '711 Patent or what
were you trying to path.
And |'ve been consulting with
Lat ham & Wat ki ns on several patents,
and including a couple of things that

were not part of the '711

64

www.LexitasLegal.com/Premier Lexitas

888-267-1200 Page 64

Micron Ex. 1027, p. 64
Micron v. YMTC
IPR2025-00117



© 00 N o o A~ w N -

=
o

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

MICRON TECHNOLOGY v Stephen Campbell
YANGTZE MEMORY TECHNOLOGIES COMPANY November 07, 2025

65
"711 is the gate-down top

staircase structure, the barrier

| ayers -- the etched-up barrier layers
and, oh, the etching on the vias down
to the steps.

Somre of the other things that |

brought up were part of other patents,

not '711.
BY MR HSU

Q And, Dr. Canpbell, can you
confirmthat you did not discuss the
subst ance of your deposition testinony
during either of the prior break that we've
had so far?

A Yeah, absol utely.

Now, your question caught nme off
guard, and | wasn't expecting that. And as
| was sitting here, | was like, oh, that's
not '711, that's the other one.

So no, | didn't even consult
wi th anybody about this.

Q And just for clarity, | thought
of that question after the previous break,
but this seened |ike a perfect time, not

that I, you know, suspected anything, but
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it just was a good opportunity to do so,

l et me get that question out of the way.

That's all.

A No problem

Q And, actually, 1'd like to go
back -- before we proceed further down the
"711, 1'd like to go back to just a genera

fabrication topic.
You are famliar with atonic

deposition --

A At omi c | ayer deposition.

Q At omi c | ayer deposition,
correct?

A Yes.

Q It's known by its acronym ALD?

A Yes.

Q Wy is it called atom c | ayer

deposi tion?

A Because you're depositing a film
basically one atomat a time. So you have
extraordi nary control over the thickness,
and you're able to deposit into areas that

are very difficult to get uniformfilns

ot herw se.
Q And do | understand that there
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are, say, a couple of steps that alternate

doing the ALD, is that correct?

A So the basic ALD process is to
put in reactive gas and let it coat the
surface and then punp that out and put in
an inert gas, like argon, just to flush out
any remaining stuff, and then put in
reactive gas imediately after with the
stuff on the surface to formthe materia
that you want. And then you punp it out
and put it again in an insert gas to flush
out any renai ni ng.

So you don't have any reactions
in the gas phase, it's only on the surface.

Q And you nentioned previously
that at the end of these phases -- | guess
"1l call it a step -- you forma | ayer
of -- auniformfilmlayer, is that
correct?

MR SMTH  Cbjection to form

A Yes.

THE W TNESS: Sorry.

A Yes. ldeally, it's atomically

snmooth. It isn't exactly atomcally

snooth, but it's very cl ose.
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Q Now -- okay. So let's go back

to the '711 Patent.

| can share ny screen again, or
if you d like to be able to scroll, you can
al so open up the copy that | posted

locally, if you like. Whichever you

prefer.
A | have it open now.
Q Okay. You have it open now.
Ckay.
So then let's ook at -- maybe
we'll start with the figures.
Do you understand Figures 1
through 9B to illustrate the sequence of

steps to formthis 3D staircase nenory
structure?
A ' m scanni ng through them
Yes, that's my sense of this
sequence of the figures.
Q And then Figure 10 is a
flomchart that describes this sequence,

but, you know, in verbal form is that

fair?
Yes, that's fair.
Q And in fact, in the description
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of Figure 10, the patent specification
frequently refers back to conmponents or --
it mentioned in the first nine -- you know,
Figures 1 through 9B or the figures
t henmsel ves.

Do you recall that?

A Yes.

Q Ckay. So goi ng back then to
Figure 1, what do you understand that to be
illustrating?

MR SMTH  Cbjection to form

A | would say that this is a
depiction of the staircase structure after
the trimetching has been acconpli shed.

Q And t hereby forming the
staircase structure that is shown in

Figure 1, is that correct?

A Yes, that's correct.

Q What do you understand Figure 2
to be?

A Fi gure 2?

Q Figure 2, correct.

A So this shows the deposition of

102, both on the tops of the pads and sides

of the pads.

69
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Q The deposition of 102, did you
say?
A Yes, |layer 102.
Q And what is that there -- |ayer?
A That is the -- I"'mnot sure if
that is the buffer layer or the barrier
layer. | can look it up very quickly.

There is a staircase |ayer 102.

So it is the first insulating
| ayer in the sacrificial layer. So it's
two of them 104 and 106.

Q Now, 104 and 106 existed in
Figure 1, correct?
A Yes, that's what the text says.

Sorry, back up. 104 is the
sacrificial layer, and 106 is the -- no,
sorry, 106 is the sacrificial layer. 104
is the dielectric.

So 208 is -- oh, I'msorry,
that's right. | was |ooking at the wong
part of the figure

208 is the first barrier |ayer.
106 is the sacrificial layer. 104 is the
I nsul ating | ayer.

Q So let me just re-ask that
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questi on.

What do you understand Figure 2
toillustrate?
A It illustrates the deposition of
| ayer 208.
Q Ckay. How about Figure 3, what
do you understand Figure 3 to illustrate?
A Figure 3 is the deposition of
the second barrier |ayer 310.
This is our etch-stop |ayer.
Q And woul d you agree that the
t hi ckness of both barrier [ayer 208 and

etch-stop | ayer 310 appear relatively

uni f or n?
A Yes.
Q And that's a result of the

deposition technique that's used to deposit
these | ayers, correct?

A Yes.

Q For exanple, ALD, that we just

t al ked about, can be used to formthese

| ayers?
A Yes.
Q Ckay. What do you under st and
Figure 4 to be illustrating?
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A Figure 4 is deposition and
pl anari zation of what we would call the
third insulating layer 420 in that -- yeah
The deposition and subsequent

pl anari zati on.

Q And what do you under st and
Figure 5A to illustrate?
A 5A already shows the active

channel along with the deposition of |ayer
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530, which is an insulating |ayer.

Q And that's where the nenory
channel is forned or will be forned,
correct?

A Yes. They're going to put the
sem conductor there -- silicon, and that's

where the channel will form

Q What do you understand Figure 5B
to illustrate?
A Figure 5 shows a little over one

sequence of sacrificial layer and
insulator. Let's see...

Okay. The sacrificial layer is
gone. Now we have a 525M which is usually
t he tungsten.

So they've done ALD to fill this
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cavity after they' ve done the sacrificia
| ayer and conduct --
Q And how is that -- strike that.
Is it fair to say that the gate
| ayer -- the gate conductive |ayer,
i ncl udi ng 525M and 525H, is not in direct
contact with the etch-stop |ayer 3107

A There is an intervening | ayer at
208, which is referred to as the second
i nsul ating | ayer.

Q So the answer to ny question
that the gate conductive layer is not in
direct contact with the etch-stop |ayer 310
is yes, is that correct?

| mean, it's not in direct
cont act .

A It is not in direct contact,
that's correct.

Q And | ayer 208, which you called
the second insulating l|layer, is also called
the barrier layer, correct?

A It is referred to that in sone
cases, Yyes.

Q And the '711 Patent has a

configuration where the barrier |ayer 208
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is not present in the device, correct?

A I would have to look at that to
see whether that is in fact true.

Q Ckay. Let me just direct your
attention then to claim13, in particular

in conparison with claim1.

A kay. WIIl you hang on just a
nmonent ?

Q | beg your pardon?

A | said, I'mreading it. Gve ne

a few seconds.

Q Sur e.

A Soas | read it, it says an
etch-stop layer is deposed on a portion of
the stack of its step, and an insulating
| ayer is deposed on the etch-stop |ayer.

So it would seemthat this claim
woul d change the sequence of the two
| ayers.

Q And what do you nmean by changi ng
t he sequence of the two | ayers?

A The di agram that we just | ooked
at had an insulating layer. It was
referred to as the second insulating |ayer

with the etch-stop layer on top of that.
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In this one, the etch-stop | ayer
is disposed on a portion of the gate stack
of each stop. So it was directly in
contact with the high-K which encapsul ates
the tungsten, and the insulating layer is
di sposed on top of that.

Q And is that insulating |ayer
di sposed on top of the etch-stop |ayer?

A That's what it says.

Q The second insul ating | ayer,
ot herwi se known as the barrier |ayer?

A An insulating |layer disposed on

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

the etch-stop layer. So it is on top of
the etch-stop | ayer.
It doesn't use the words that
you just gave nme, it just says an
i nsul ating | ayer.
Q And what is your understanding
of what that refers to?
A That it's an insulating | ayer.
Q Does it refer to the |layer --
i nsul ating | ayer 208?
A It doesn't say that.
So I'"'m-- it wuld be

specul ation on ny part. You're asking for
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things | know. | don't know It doesn't
say that.
Q So going back to ny earlier

question, you said that claim 13 would
change the sequence of the two |ayers.
What did you nean by that?
A In the figure that we have been
previously | ooking at, there was an
insul ating | ayer between the high-K, which

encapsul ates the tungsten, and the barrier

| ayer.

In this process, the barrier
layer is indirectly -- directly in
contact -- sorry, erase that.

The etch-stop layer is directly
in contact with the high-K nmaterial, which
surrounds the tungsten. And there is an
insulating layer on top of the etch-stop
| ayer instead of under the etch-stop |ayer

Both of them are insulating
| ayers. You're just asking ne for what the
nanes are for them and claim 13 doesn't

give it a nanme other than insulating | ayer.

Q Ckay. Now, let's nmove back to
Fi gure 6.
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A Ckay.
Q What do you understand Figure 6
to illustrate?
A Ckay. So Figure 6, we have put

in the sem conducting material 643, and we
have etched down the vias by 2 and into the
etch-stop | ayer.

And is there anything el se?

Nope. | don't see anything
el se.
Q And these 640Us and 640Ls are
the vias and that will |ater becone

conductive structures, correct?

A That's correct.

Q And this is what you discussed
earlier as to the aspect rati o because
these have to have a relatively deep depth,
| guess, for lack of better word,
vertically, correct?

A Correct.

Q And so in Figure 6, as you put
it, the etch has gone through | ayer 420 and
is partially through the etch-stop | ayer
310, correct?

A Yes.
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Q And so the vias, or these

openi ngs, are exposing portions of the
etch-stop | ayer, correct?

A Yes, that's correct.

Q And then let's turn to Figure 7.

What do you understand Figure 7
toillustrate?

A In this process, they have
etched all the way through the etch-stop
barrier and slightly into the insulating
| ayer that's directly under the etch-stop
| ayer.

Q And so as illustrated in
Figure 7, the openings, or the vias, now
| eaves the barrier layer 208 exposed, is

that correct?

A It | eaves 208 exposed, that's
correct.

Q And the exposing of the
etch-stop layer and the exposing -- in

Figure 6, and exposing the barrier layer in
Figure 7, is it fair to say that they're
just the natural consequence of etching
vertically through fromtop to bottom

t hrough t hese | ayers?
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A | don't really understand what

the question is.
Q Sure. Let nme try to rephrase.
So we're etching these hol es
fromtop to bottomthrough | ayers 420, 310
and 208, correct?

A Yes.

Q Is it natural in that etching
process to be exposing, at some point, the
| ayer -- the etch-stop layer 3107

A By "exposing," you mean opening
up a surface area of the barrier to the
air?

["mjust not sure exactly what
you' re aski ng.

I"'mnot trying to be trite, I'm
just not sure.

Q Totally fine.

By "exposing,"” | was sinply
referring back to our earlier discussion.
I think you had agreed that in Figure 6,
the etch-stop layer 310 is exposed through

the openings, correct?

A Agai n, by "exposed," do you nean
that the hole can be accessed -- let's put
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it that way -- as an interface with air
If that's what we mean by

"exposing," then yes for that one and yes
for this one.

Q And that one and this one refers
to Figure 6 and 7 --

A Exactly.

Q -- in which -- okay -- in which
the etch-stop layer and barrier |ayer are
successi vel y exposed, correct?

A Yes, correct.

Q Let's nove to Figure 8A

What do you understand Figure 8A
toillustrate?

A 8A shows that the etch has
proceeded through the insulating | ayer
right down to the gate region

It is not clear, that | can see,
whet her or not it has gone through the
hi gh-K | ayer in the tungsten gate area.
It's either on the high-Kor it's on the

tungsten, but | can't tell fromthe

di agram
Q Fair enough.
I think Figure 8B nmakes that
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cl ear.

A Ckay.

Q If you woul d describe what your
understanding of Figure 8B to illustrate.

A kay. So they have gone through
the | ower insulator and through -- the via
has gone through the insulator or -- second
i nsul ator and gone through the high-K
Yeah, the high-K.  And the exposed now is
t he tungsten.

Q And what do you under st and
Figure 9A to illustrate?

A So 9A, they have added the 945.
That woul d be what goes down to nmake the
contact. Again, conmonly tungsten.

Q And what do you understand
Figure 9B to illustrate?

A So 9B now shows the |ayer 945
maki ng contact with the gate.

Q So then to summari ze, the
etch -- strike that.

To sunmarize, the via, or

opening, etch process is illustrated
between Figure 6 through Figure 8B

i ncl usive, correct?
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A Yes. 9, you would start adding

| ayers. So yes.

Q And t he successive figures
illustrate the etching of successive |ayers
and exposing the |layer underneath the |ayer

that has been etched away, correct?

A Yes.
Q And so if | may turn your
attention to colum 7, line 64 through 66.

Let me know when you get there.
A I'"'msorry, can you give ne the

nunber s agai n?

Q Colum 7 starting fromline 64.
A Sorry. M Siri cane to life.
So colum 7, | just need to know
whi ch |ines.
Q Starting from 64.

Ckay. Thank you.

Q So | et me know when you get
t here.

A Yeah. So far, it just says that
there are different etch-stop materials
that you can use. It is actually different
fromthe second insulating |ayer.

Q And woul d you agree that's
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because the second insulating |ayer 208, or

barrier layer 208, serves an etch-stop

function doing the etching at the etch-stop

| ayer 3107
A Certainly that can be one reason
for having that layer there. |1'mnot sure

that it's the only reason, but it is a
val id reason.
Q So | probably wasn't clear.

| didn't nmean to ask about the
reason for having that second insul ating
| ayer 208. Rather, | was asking for the
reason that the two layers, 310 and 208,
are made fromdifferent materi al s.

That's to enabl e the reverse
sel ective etching that we di scussed
earlier, correct?

A Alittle bit different.

When you say, "reverse," it
neans you're going to etch the barrier
| ayer faster than you would etch the oxide
that was on the top that it went down
t hr ough.

It doesn't have to do with the

next | ayer or the next layer. That would
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just be, again, an etch-stop area with an

etch differential
But getting to your question, is
it -- 1 conme back to you're asking nme the
reason why it has to be a different
mat erial, and when | say that could be a
reason, | can't define what their rationale
i s besides, yes, that could be a reason
There may be ot her reasons,
don't know.
Q So first, | think | need to
clarify your understanding of the two terns

"sel ective etching” and "reverse sel ective

etching" --

A Yes.

Q -- to nake sure we're on the
sane page.

A So "sel ective etching" neans

that the material that you are attenpting
to etch the upper layer, that is to say,
etches at a nuch faster rate under sone
etch conditions than the |ayer beneath it.
That's a sel ective etch

A reverse selective etch is the

| ayer that's now exposed at the bottom
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etches at a higher rate than the oxide that
was on top because, again, it can etch
laterally through that Si 2, and you don't
want it to w den the opening.
Q Under st ood.

So back to colum 7, |ine 64,
the fact that the etch-stop layer 310 is
nmade of a suitable insulating materi al

different fromthe barrier |layer 208 all ows
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that selective etching to occur through the

etch-stop layer 310, correct?

A Yes, | agree with that.
Q Now, figures -- the figures that
we saw shows roughly -- oh, maybe a dozen

or so steps?

A Yes.

Q But you don't understand this to
be limting, right?

In 2017, |ike we discussed
earlier, you could have 32 | ayers, for
exanple, 32 steps in the staircase for
exanpl e?

A Yes. In reading the patent, |
assune that the nunber of steps being shown

were not limting.
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Q Right. But does the '711 Patent
di scl ose how hi gh the staircase may be?

A | didn't see anything in '711
that limted it.

Q And the etch-stop layer is to
protect the underneath | ayer because
etching a hole to a step on the top
requires nuch less tinme than etching a hole
to the bottommost step, for exanple,
correct?

A More to the point, you don't
have drastically different exposure tines,
like you do with the initial etch.

Yes, there -- that just neans
the etch is going to be shorter, but the
I mportant thing is that the anmount of
etch-stop that has to be etched doesn't
vary nearly as nuch as the anpunt of the
top insulator how nmuch it has to be etched.

Q | probably wasn't clear. So |et
me rephrase ny question.

For exanple, |ooking at
Figure 6, this step involves etching the
vertical openings to --

A Yes.
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Q -- on top of each step, correct?
A Correct.

Q And t he hei ght of the

openings -- the vertical openings on the
left where it's going towards -- going to
the -- a step on the bottomis considerably

| onger or larger than a vertical opening on
the right of the figure where it's going to
a step near or at the top, correct?

A The anount that's etched near
the top is nmuch thinner than the anount
that's etched further down.

Q VWhich is why this idea of using
an etch-stop layer conmes in, so that the
etching of a vertical hole to a top step
woul d be sl owed down significantly by the
etch-stop layer while the etching of a
deeper hol e continues, correct?

A That's correct.

Q So is it fair to say that the
hei ght difference between a topnpbst step
and a bottonmobst step is an inportant
consi deration as to how resistant the
etch-stop | ayer needs to be?

A Yes, certainly.
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Q And the etch resistance of the

etch-stop layer includes factors like its
mat erial and the etching -- or the etch
chem stry, correct?

A Certainly those are two of the
i mportant paraneters.

Q And the etch resistance of the
etch-stop layer includes a factor like its
t hi ckness, correct?

A Yes.

Q In other words, factors such as
etch-stop naterial, etch chenistry,
etch-stop thickness are inportant factors
relative to the height difference between a
short vertical opening and a |long verti cal
openi ng, correct?

A Yes.

Q Now, let's turn to -- turn back
to your decl aration.

A Ckay.

Q So you recall that in the Kim
and Park reference, their figures
illustrate a gate stack on the bottom
configuration, correct?

A I"msorry, Kimand Park?
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Q Correct.
A Can you tell ne where this is in
t he decl arati on?
Q Oh, sure. Certainly.
Kim roughly around
par agr aph 35.
Wiy don't we start there.
A Ckay. I'mwth you
Q Ckay. And you recall that
Fi gure 22A here, for exanple, shows a gate
stack on the bottom-- as the bottom | ayer
of each step, correct, underneath a
dielectric |ayer?
A Yes. This was the mani pul at ed
figures, as | recall.
Yes.
Q Actually, this isn't -- | nean,
"Il just point out that --
A Ch, I'msorry, you're right.
This is directly fromKi m
Q Ckay. Yeah.
A Yes.
Q And sinmlarly, Park -- and here
we can go to paragraph 68, and it's page 45
of the PDF...
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A Yes.
Q Simlarly shows a gate stack on
the bottom of each step, correct?
A So if I look at Figure -- let ne
put on ny glasses -- Figure 6, it shows a
gate on the bottomw th an insulator on
t op.
Q Actually, it's Figure 9l.
A Fi gure 9?
Q Figure 91, in paragraph -- let's
see, which paragraph did | tell you?
A Ch, I'msorry --
Q Par agraph 68. Paragraph 68.
A Ckay. Wat ever.
So this is 91, yes. | see a
gate on the bottom right.
It does not have the etch-stop
| ayers covering the first level on the
si de, but yes.
Q Ckay. And you recall that
Dr. Banerjee opined based on a nodified
versi on of these figures where the gate
stack is on the top layer of each step
correct?
A Yes, | saw that.
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Q Now, if | may direct your

attention to paragraph -- oh, this is a
| ong paragraph -- 41.

So bottom of PDF page 26 --
sorry, 27 and printed page 26, and top of
pri nted page 27.

Let ne know when you get there.

A ["mat 26.

Where do you want ne to start?

Q Ckay. So on the very last line
of page 26, it says, "For exanple,

Dr. Banerjee's nodified Figure 22A not only
swaps the layers, but also shortens the
contact plugs to termnate within gate

el ectrode | ayers."

Did | read that correctly?

Yes, you did.

Ckay. So what do you mean by
swaps the | ayers?

A The insulating | ayer goes down
second -- sorry, the insulating layer is on
the one where the gate layer is on top

Q So is that swap -- |ayer
swapping a reference to the nodification of

the figures?
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A Yes. As | recall, Dr. Banerjee
used Kim s diagram and constructed one that
woul d nove the gate |layer up on top of the
oxi de.

Q Now, is it fair that this |ayer
swappi ng describes the nodification to the
figures, but when a -- when fabricating a
device that has a gate stack on top, do you

understand Dr. Banerjee to not propose the
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| ayer swappi ng as the word "swappi ng" nmay
suggest, meaning you start out with a gate
| ayer on the bottom and sonehow you -- in
t he physical device, you physically

mani pulate it to invert it, the order, is
that fair?

A | would say that when you're
doi ng the deposition process, you start
with the insulator rather than the
sacrificial |ayer.

Q Ckay. And then proceed from
there through the steps?

A Yes.

Q Because you now start with the
insul ating |layer at the very bottom and

then the sacrificial layer on top of it as
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the second | ayer, when all is said and

done, you end up with the gate stack on the
top of each step as shown in Dr. Banerjee's
nodi fied figures, correct?

A Yes.

Q And is that also true for the
Park reference?

A Park has the sane sequence as
Kim And so, yes, you would have to swap
themto get the sane sequence that '711
has.

Q So, agai n, when you say, "swap,"
you' re tal king about when you initially
formthe staircase structure, you woul d
start with an insulating |ayer at the
bottominstead of the sacrificial |ayer at
the bottom correct?

A Correct.

Q Ckay. Now, I'mgoing to put
anot her exhibit in the chat.

(Exhibit 1008, U.S. Patent No.

2017/ 0294384 Al, was renotely

i ntroduced and provided el ectronically

to the reporter, as of this date.)

Q Let me know when you get it.
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A | have it.
Q Do you recogni ze this as

Exhi bit 1008, the Chen reference?

A Yes.

Q Okay. Let's turn to Figure 7A
and 7B. It's -- | think it's PDF page 7.

A Yes.

Q What do you understand Figure 7A
toillustrate?

A 7A is gate on the bottom and 7B

is gate on the top. However, let's see..
Yes. This one, the 120s are the

gate layers and then hashed are the
i nsul ators.

Q Ckay. So Figure 7A is gate
| ayer on the bottom and 7B is gate | ayer
on the top of each step, is that correct?

A Yes. That is correct.

Q And the conductive structure --
the vertical conductive structure 300
term nates at the top of the respective
conductive gate | ayer, correct?

A Yes.

Q So the length or height,

whi chever you prefer, of each vertical
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conductive structure is different fromits

counterpart in these two figures, correct?

A Yes, that's correct.

Q Now, do you see that Figures 7A
and 7B illustrate two etch-stop layers, 210
and 2207

A Yes, that appears to be the
case.

Whet her they are call ed

etch-stop layers or not, |I'mnot sure, but

you're at two layers there. And 220 is
nost certainly an etch-stop |ayer

Q And the term nol ogy that you
used before in your description about
swappi hg the layers, neaning with respect
to 71A, you woul d begin constructing the
staircase structure by laying down a
sacrificial layer first followed by a
dielectric layer, whereas you would go the
reverse order to construct the device at
Figure 7B

Does that description apply here

to the Chen devices?

A Gve nme a mnute.
Yes.
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Q Now, |I'mgoing to drop in
anot her reference to the chat.

(Exhibit 1005, U. S. Patent No.

US 9, 728,547 Bl, was renotely

i ntroduced and provided el ectronically

to the reporter, as of this date.)

BY MR HSU

Q Let me know when you get it.

A Al'l right.

Q Okay. | believe you have
Exhi bit 1005, the Kimreference, correct?

A Yes.

Q And this is the primary
reference Dr. Banerjee relied on for
grounds 1 and 2, correct?

A Yes. However, | notice it's
af t er noon.

THE WTNESS: Wuld this --
before we get into Kim would this be

a good tinme to break for lunch?

MR, HSU. Certainly.
(Whereupon, a brief recess was
taken from12:08 p.m to 12:40 p.m)
BY MR HSU

Q Dr. Canpbell, wel cone back.

96
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A Thank you.
Q Before we turn to exhibit -- do

you recall earlier we had the discussion
about sel ective etching and reverse

sel ective etching, and you described

sel ective etching as etching the |ayer,
which is a top layer that is intended to be
etched through at a faster etch rate than
the | ayer inmmedi ately underneath, correct?

A Correct.

Q Now, is it -- is that the basic
process by which etching is perforned, this
i dea of etching the material that is
intended to be etched through at an etch

rate faster than the | ayer underneath?

A ["mtrying to envision the
negative. | don't cone up with any
exanpl es.

So yes, alnost all the tine
that's what we're doing.

Q And woul d you also say it's
common where you want additional margin to
al so etch the layer that is intended to be
etched through at a rate faster than, say,

for exanple, not the inmedi ate next |ayer
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but the follow ng | ayer underneath?

A This is nuch | ess common. The
etch-stop is very comon
I would like to have you say it
agai n because I'mnot sure | really
under stand what you're asking.
Q Sure. Let me rephrase it.
Just now, we discussed the
idea -- the basic idea of etching, it being
sel ective etching where you' re etching
through the layer that you intend to etch
through at a rate faster than the etch rate

of the layer underneath.

A Yes.

Q And you agree with that?

A Yes.

Q Ckay. Let's say you want to

protect also not only the imediately
underneath | ayer but also the | ayer bel ow
t hat .

A So you want to etch the second
| ayer and not disturb the third layer, is
t hat what you nean?

Q Well, sorry, then let ne set up

the scenario a little better.
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So you have -- let's go fromthe

bottomto the top. You add a first |ayer,

a second layer and a third |ayer.

A Yeah.

Q Are you with me so far?
A Yes.

Q kay. So we want to etch

through the third | ayer.

A Yes.

Q And we want to pay particul ar
attention to protecting the first |ayer.

A Al right.

Q Is it also a good engi neering
practice to have the etch rates between the
first and the third | ayer be sel ective,
nmeani ng etching have a higher etch rate for
the first layer -- for the third | ayer than
the first |ayer?

MR SMTH  bjection. Form

A I"'mtrying to envision in what

way that woul d be hel pful

The only way that you -- that |
can conceive of is if layer two is
extrenely thin so that ions penetrate not

just etch but go all the way through | ayer
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two to layer three

Now, that's very, very unusual
You know, common practice would be you just
need a selection -- the etch -- can be two
over three.

You' re not going to danage the
underlying layer fromthe first etch. It
just doesn't happen.

Q Wul d you characterize -- you
mentioned if the second layer is extremely
thin, the scenario described as good
engi neering practice would be, | guess, a
good practi ce.

Do you agree so far?

A Yeah. |I'mtalking Iike a nono
| ayer of atons or sonmething that's
ridicul ously thin.

I[t's not clear what role that
| ayer would serve. It's unrealistically
t hin.

Q So woul d you put the high-K
| ayer around the gate | ayer within that
extrenmely thin | ayer or outside that scope?

A Those | ayers are certainly not

| ayers. They are an additional, maybe 2 to
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10 nanoneters. Even 2 is kind of small.
Let's say 5 to 10, maybe 15 nanoneters.

Purpose -- well, so those |ayers
have two reasons for existing. One is that
when you do the ALD of the tungsten, you
create -- I'msorry, hydrogen chloride
HL -- HL and silicon dioxide.

So the high-K has to be in there
before you do the ALD of tungsten,
ot herwi se your insulators will get etched
very badly.

And the second is the one that
we tal ked about nore today, that the high-K
in -- that covers the tungsten al so hel ps
as an etch barrier, and at, you know, 5 to
10 nanoneters, it has some effect because
it's very hard to etch the hafni um oxi de.

Q So do | understand you correctly
to say -- strike that.

Ckay. Let's turnto the '711
Patent, Exhibit 1001.

One second.

101

Q Sur e.
A So we're back to 7117
Q Yes.
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A Ckay.
And where?
Q Let's go to colum 6, starting
fromline 27.
A Al'l right.
Q Starting fromline 27 through

the end of that paragraph

di scl oses roughly maybe 10 different types

of materials as suitable materials for

sacrificial layer, correct?
A Yes.
Q Ckay. Let's go to columm 8,

starting with line 10.
Fromline 10 through line 14,
the ' 711 Patent discloses roughly half a

dozen or so materials that's suitable for

the etch-stop |layer, correct?
A Yes.
Q kay. So if you just take the

raw number, roughly 10 different suitable

materials for sacrificial |ayer and 6 for

etch-stop layer, we're tal king about a

conbi nation -- 60 conbi nati ons?

the ' 711 Patent

t he

102

A Yes.
Q Okay. Does the '711 Patent
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 102

Micron Ex. 1027, p. 102
Micron v. YMTC
IPR2025-00117



© 00 N o o A~ w N -

=
o

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

MICRON TECHNOLOGY v Stephen Campbell
YANGTZE MEMORY TECHNOLOGIES COMPANY November 07, 2025

103
di scl ose the etch-stop layer thickness with

respect to any specific conbination of
materials of the sacrificial [ayer and the
etch-stop | ayer?

A It does state that the -- at
| east in sone of the itens, the thickness
of the etch-stop layer on the side -- can
be the sane as many of the tungstens, but
they do give a range of thickness for the
insulating | ayer and the etch-stop al so
they give a range for the thickness.

This is colum 7, line 57 to 58,
| guess.

Q So you mentioned a fewthings in
your reply. Let ne nmake sure that | amin
sync with what you just expl ai ned.

You nentioned that the ' 711
Pat ent di scl oses the range of thickness for
the etch-stop layer, and that is in
colum 7 starting roughly fromline 57 is

what you said, correct?

A Yes. | think it's actually 58,
but yes.
Q Ckay. And then you nentioned

the thickness of the etch-stop layer on the

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 103

Micron Ex. 1027, p. 103
Micron v. YMTC
IPR2025-00117



© 00 N o o A~ w N -

=
o

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

MICRON TECHNOLOGY v Stephen Campbell
YANGTZE MEMORY TECHNOLOGIES COMPANY November 07, 2025

104

si de.
What does that refer to --

A -- on the side of the step

Q But where do you get that
di scl osure? Can you point ne to --

A Ch, I"'msorry. Yes, certainly.
One second.

I'l'l have to pick that one up
again, but there's also an enbodi ment on 6,
line 38, identifying the range for the
thi ckness of the sacrificial layer in the
first insulating |ayer.

Q Ckay. And in your previous
answer before | started asking follow up
questions, you also referred to a range of
thi ckness for the insulating | ayer.

I's the disclosure in colum 6 at

line 38 through 40 what you had in nind?

A Yes, that is one.

Q Are there others?

A Nunmber -- in colum 8, line --
well, the first ten lines or so, just

before you get to the labeling of all the
various materials that could be used.

Q | see. Wiere it tal ks about the
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t hi ckness on the side can be the sanme as on
t he top.
A Exactly. And, you know, the
other one was -- in case | didn't answer
that right -- colum 7, line 57, the range

of the thicknesses.

Q And that's the range of
thi ckness for the etch-stop | ayer 3107?

A Yes.

Q Ckay. But none of these
t hi cknesses or thickness ranges are
specific to a conbination of materials for
the sacrificial layer and the etch-stop
| ayer, correct?

A They're not narrowed, so | don't
know how el se to say it. But the nmaterials
that are listed would be -- would fal
wi thin those ranges.

And so when you're on the higher
end of the range, and sonme would be on the
| oner end of the range, but those naterials
would fit within that range.

Q And a POSI TA reading the '711
Pat ent, supposed the POSI TA picks out a

particul ar conbi nation of materials for the
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sacrificial layer and the etch-stop |ayer,

t he POSI TA woul d know what's the
appropriate thickness or thickness range
for that particul ar conbination of
materials, is that correct?

A No, not conpletely, no.

The range that's given there is
a place to start doing experinments to
determ ne the actual thickness that you
woul d need.

Oxide, to give an exanple, in
nmachi ne nunber 1 may etch slightly
di fferent than machi ne nunber 2, and the
same thing for the etch tools. And so you
have to nmeasure on your etch systens with
your etch recipe and your filmdeposited in
order to actually get an exact val ue.

And no, they didn't go through
the -- it was 60 various pernutations
because even if you did go through 60
pernut ati ons, you would have to verify them
on your machi nes.

Q So given the disclosure of the
"711 Patent, a POSITA can be instructed to

use a particular conbination of materials,
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but then the PCOSI TA would still have to
experinment to nmake that conbi nati on work.
Is that a fair characterization?
A Not only is it a fair
characterization, a POSI TA would certainly
know that's what you have to do.

This is not unique to this
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process. |It's every tinme you do any
deposition and etching, you have to do
this.

Q Now, let's go back to the Chen
reference. |t was Exhibit 1008.

A Al'l right.

Q Do you recall we had discussed
Figures 7A and 7B?

A | renmenber.

Q And you recall that 7Ais
dielectric on top and 7B i s gate conductor
on top, right?

A Yes.

Q And then both of these
enbodi nents have two etch-stop |ayers,
right?

A Yes, that appears to be the

case. Certainly, one etch-stop |ayer and a
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| ayer under it. | don't know what that

| ayer is.
Q Well, that's -- let's take a
qui ck | ook
So Chen calls -- and this is in
paragraph 45, for exanple. 210 is the
first stop layer and 220 is the second stop
| ayer.
Let me see if you agree with
t hat, paragraph 48 --
A Just getting there.
Q -- and 40 -- sorry,
par agr aphs 45, 46, a description of
Figure 7A and 7B
A Ckay.
Wll, it's listed as a stop
| ayer, not an etch-stop layer. And it is a
dielectric.
That doesn't really help a lot.
Q Well, | can direct your
attention to paragraph 37.
A Al right. In 37, they take the
two | ayers together and jointly call them
an etch-stop |ayer and consist of those two

stop | ayers.
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Q So would it be fair to say 210

and 220 are two etch-stop | ayers?

A The two together form an
etch-stop layer, and they are both stop
| ayers. That's what it says.

Q Ckay. And so back to the figure
illustration, the two etch-stop |ayer
configuration is conpatible with a gate
stack or a gate layer -- strike that.

Back to Figure 7A, the two
etch-stop layer configuration is conpatible

with dielectric on top configuration,

correct?
A 7A suggests that it is.
Q And whereas 7B woul d suggest

that the two etch-stop |ayer configuration
is conpatible with a gate | ayer on top
enbodi nent, correct?

A Well, this conmes back to what we
tal ked about earlier this norning, that
somehow you can change sone di agrans on a
Power Point and it's going to work in the
actual fab.

This is a very difficult

process, this via etching. And the idea
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that you can just swap themand it's going

to work, my experience is that good |uck
with that. It nay be nade to work
eventual ly, but I wll guarantee that there
will be alot of heartache and it's a
difficult process devel opnment to nake that
change from 7A to 7B.

Q And does Chen provide additiona
details in helping a POSI TA to inpl enment
t hese two enbodi ments?

A Ceneral ly speaking, yes, but
general ly speaking is a long way from
reality.

Q And when you say, "generally

n

speaki ng," what are you referring to?
Can you point me to specific
di scl osures in Chen that assist a POSITA in
i mpl enenting these two different
enbodi ments as depicted in Figure 7A and
7B?

A In the text that you had
recently directed nme toward, it identified
some of the materials that mi ght be used

for these layers. So that's a guiding

line. Yes.
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Q But you woul d say, even with
such gui dance, a PCSITA still has to do a

| ot of experinments to nake a working
device, is that fair?
A It's certainly fair.
If you are starting from ground
zero and you're making 7A, it's a
tremendous anount of work, just insane
anmount of work, and a great deal of noney.
To get from7A to 7B is not as
intensive as that, but it's still a | ot of
work to get fromA to B
| don't want to | eave you with
the inpression that it's just a matter of
changi ng the sequence and all will be well.
That's never going to happen.
Q Ckay. Now, let's turn to Kim
whi ch we brought up right before |unchtine,
and that's Exhibit 1005.

A Go ahead.
Q Ckay. Let's take a | ook at
Fi gure 22A.

Let ne know when you get there.

| amthere.
Q Okay. Right above the substrate
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is a lower gate insulating layer 11 in the

CAR and WCTR regi ons, correct?

A Again, could you give ne that
one nore tinme?

Q Sur e.

In the CAR and WCTR regi ons,
ri ght above the substrate, there is a | ower
gate insulating |layer 11, correct?

A Yes, there's a thin insulating
| ayer there, yes.

Q Is that | ayer a necessary | ayer
or an optional |ayer?

A Well, the gate has to be
isolated electrically fromthe substrate.

Now, we do have the hafni um
oxide liner, and that could serve as the
i sol ati on between the gate and the
substrate.

Now, it kind of depends -- the
answer depends on how thick that high-K is.
| have an idea of what it would probably be
like, but | don't have an exact nunber

So ny answer is that | don't
know i f that hafniumoxide is -- and

anot her oxide, 11, has to be there. And if
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the -- and if the oxide is thicker, then

you mght be able to live without it.
Q So | want to nmake sure I'min
sync with you.
By havi ng haf ni um oxi de | ayer,
you're referring to the high-K | ayer that

surrounds the gate conductor |ayer,

correct?
A Correct.
Q And so do | understand you

correctly to say, depending on the
t hi ckness of the high-K | ayer, |ower gate
insulating layer 11 may or nmay not be

necessary?

A Correct.
Q Ckay. | amgoing to -- let's
see here..
| amgoing to introduce -- or

not introduce, but put into chat another
reference or exhibit.
A Before we | eave 22A, can we --
can | point something out on it?
Am | all owed?
Q Well, are you correcting your

previ ous answer or sonething to that
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effect?
A Good questi on.
No, it's a new topic.
Q Ckay. Well, | prefer that we
stick with the questions |I'm asking.
A Ckay.
Q Okay. So |'ve put into the chat
Exhi bit 1006. That's the Park reference.
(Exhi bit 1006, Published Patent
No. 10-2015-0051841, was renotely
i ntroduced and provided el ectronically
to the reporter, as of this date.)
BY MR HSU:
Q Let me know when you have it
open.
A Yes, | have it open.
Q Ckay. So do you recall that
Dr. Banerjee relied on the Figure 5 and 9
enbodi nents -- enbodi ment, singular, and he
al so nodify the Figure 9 diagrams to show a
gate stack on top configuration, correct?
A Figure 9G 9H...
So | amseeing a gate on the
bottom of the stack.

Q Right. And that's shown in --

114
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sorry, go ahead.

A No, go ahead.

Q Ri ght, as shown in Park
A In Park, yes. Yes.

Q Okay. Now, let's |ook at

Figure 91. This is on top of page 30,
printed page nunber.

A Yes.

Q Okay. The sacrificial layer is
gone by this point, correct?

A Sacrificial |ayer is gone...

Let ne | ook for a nonent.

You have 110B and 110A, and
those are the areas that you're going to
renove to put the stop in.

I have to take a quick | ook
Hol d on a second.

Q And let me clarify. | wasn't
preci se enough.

A Al right.

Q By "sacrificial layer," | was
referring to the sacrificial layer in the
staircase.

A In the staircase, what do you

mean by "in the staircase"?

115
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Q The staircase is constructed in
t he beginning by formng alternative --
alternating layers of dielectric and
sacrificial layers, correct?
A Okay. Yes.
Q And that's what | was referring
to by "sacrificial |ayer."
A But Park is different. Park has
sacrificial layers in either side of the
dielectric AD2, and those things have to be
renmoved and then filled later, in ny
readi ng of Park.
Q Ckay. Now, if we go back to
starting fromFigure 9, that's a -- let's
start with 9B.
A 9B.
Q On top of page --
A Yes.
Q -- 27. Unfortunately, the
caption and the figure got separated on two
separ at e pages.
A Yes.
Q Ckay. Would you agree that the
| ayer AD is formed by sonme sort of
deposition techni que?
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A Yes.
Q And then nmoving on to Figure 9C

the | ayers 115A, AD2, and 115B are al so
formed successively using sonme deposition
techni que as wel | .

A Yes, that's true. And it
doesn't cover the side of 171. But yes, so
far so good

Q Ckay. And can -- and what sort
of deposition techniques are appropriate to
formthese | ayers that we were just going
over between AD, 115A, AD2, and 115B?

A Generally, it's chem ca
deposition, sputtering or atom c |ayer
deposi tion.

Q And so, for exanple, at |east
usi ng ALD, as we previously discussed,
these | ayers can have -- can be confornmal
| ayers, uniformthickness, correct?

A Yes, as long as there's an ALD

chem stry. Not every material is suitable

for ALD.
Q Under st ood.
Now, turning to paragraph 49 in
Par k.
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A Ckay.

Q Let me know when you get there.

A ' mthere.

Q Wul d you say this paragraph 49
descri bes the differences between the
Figure 4 enbodi nent and Figure 5
enbodi ment ?

A All right. So it would
appear -- go ahead.

Q I"msorry.

A It would appear the nmjor
di fference between that | -- it's obvious
to me is the etch-stop structure.

Q And specific --

A Yeah - -

Q And specifically, Figure 5 shows
two etch-stop layers while Figure 4 only
show one etch-stop | ayer, correct?

A To be nore exact, it shows two
etch-stop layers and a dielectric, whereas
the other one shows just a single etch-stop
| ayer -- in the core.

Q And by "dielectric," you're
referring to AD2 --

A Correct.
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Q -- in between -- okay.
And those |layers are forned on

top of the staircase, correct?

A Yes. On the top and on the
side, except for 171 -- or, I'msorry, the
GST.

Q Ckay. Now, going back to
Fi gure 9l

As we di scussed earlier, the
staircase structure starts with two
alternating sacrificial |ayers and
dielectric layers, correct?

A Yes.

Q And, for exanple, in Figure 9A
the numeral 140 denotes the sacrificial
| ayers, correct?

And this is in paragraph --

Fi gure 9A?
Q Yeah, Figure 9A
A I"'msorry, ny Figure 9A just

shows the stack of the sacrificial |ayers
and the insul ators.
Q That's right.
And the sacrificial |ayers are

designated by the nuneral 140 --
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A Yes.
Q -- including the layers 141
t hrough 146, correct?
A Correct.
Q Okay. And woul d you agree that
by step 91, the sacrificial layers 140 have
been replaced and is no |onger present in
the structure?
A From the figures and sequence of
9 -- Figures 9A through G or whatever it
goes to, | can't tell.
There is no -- if it had gone
through a tungsten gate, you would see the
hi gh-K gate. | don't see that.
So |l can't tell fromjust the
figures.
Q Ckay. Let's then go to
par agr aph 104.
A Al'l right.
Q And par agraph 104 di scusses
Figure 9E, correct?
A Yes.
Q And part of the description is
that the plurality of sacrificial l|ayers
140 can be renoved to provide side openings
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as shown in Figure 9F, correct?

A Yes.

Q Ckay. And then in the next
par agraph, 105, it describes replacing or

filling what's now cavities left by --

after renoving a sacrificial layer 140 with

addi tional layers, and eventually formng a

conductive gate stack, correct?

A That's what it says. [|I'm

surprised that it did not put the high-Kin

prior to putting in the tungsten, but

that's what it says.

Q And so woul d you agree now, by

the time the process reaches what's
illustrated in Figure 91, the sacrificial
| ayer 140 is no |longer present in the
devi ce?

A Yes.

Q kay. Let's turn back to your
decl arati on.

A Al'l right.

Q So let's go to paragraph 44 on

page 29, and it's PDF page 30.
A Al'l right.

Q Here, you opine regarding

121

www.LexitasLegal.com/Premier Lexitas

888-267-1200 Page 121

Micron Ex. 1027, p. 121
Micron v. YMTC
IPR2025-00117



© 00 N o o A~ w N -

=
o

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

MICRON TECHNOLOGY v Stephen Campbell

YANGTZE MEMORY TECHNOLOGIES COMPANY November 07, 2025
122
clainms 14 and 15, correct?
A Yes.
Q And that runs from paragraph 44

t hrough 47, right?

A Yes.

Q And is it correct to understand
your opinion to be based on interpretation
that on the surface of sonething neans
directly on that surface?

A Interpretation is that on can be
above the surface in another layer, but on
the surface or on the side neans that it's
directly in contact with the top or the
side of that |ayer.

Q Do you nean on the side surface
or just sinply on the side?

A Certainly on the side surface
woul d be direct contact, and | think we
woul d use on the side as well as direct
cont act.

I could be wong, but | think
that's what it is.

Q And this interpretation is based
on enbodi ments of the '711 Patent, correct?

A Yes.
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Q Did you rely on anything other
than the enbodi mnents of the '711 Patent to
arrive at this opinion?

A It came directly fromthe '711

Q Okay. And is that also true of
your opinion with regard to clainms 14 and
15 with respect to Park?

And here, let's turn to
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paragraph 66 through 70 on page -- starting
on page 43.

A | amat 66, and can you repeat
the question, please?

Q Is -- so -- strike that.

Here, it is also your opinion

that Park does not render obvious clainms 14
or 15 because Park does not disclose the
etch-stop layer is forned on a side surface
and a top surface of each step, correct?

A That's what it says, yes.

Q And that opinion -- is that
opi nion, again, based on the interpretation
"on a top surface" or "on a side surface"
neans that the etch-stop |l ayer nust be in
direct contact with one of those surfaces?

A I would say not one of the
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surfaces, both of them
Q Fair. | was thinking that as
well. | wasn't precise enough

So just let ne re-ask it. All
right.

Your opinion that Park doesn't
render obvious claims 14 or 15 is based on
interpretation that the etch-stop layer is
formed on a side surface and a top surface
of each step requires that the etch-stop
surface be in direct contact with the side
surface and the top surface of each step,
Is that correct?

A Correct.
Q Ckay. And, again, is it correct
that that interpretation is based on the

enbodi nents of the '711 Patent?

A That's correct.
Q And not hing el se?
A | take it fromthe "711. [|I'm

not sure if there are other sources for

that, but it was on the '711, so |'ve taken
it there.
MR HSU. Let's take a
five-mnute break. | think I'm
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basically done, but | just want to
make sure that | didn't m ss anything,
but --
THE W TNESS: kay.
MR HSU -- so a five-mnute
break, if that works for you.
THE W TNESS: Sure.
MR HSU Al right. Of the
record.
(Wher eupon, a brief recess was
taken from1l:35 p.m to 1:50 p.m)
BY MR. HSU
Q kay, Dr. Canpbell, | just have
a couple nore questions, | think.
So recall we | ooked at
par agraph 49 of Park, and you described the
di fference between the Figure 4 and
Figure 5 enbodi nent as Figure 5 has
addi tional etch-stop layer and with it, the
AD2 | ayer that's in between the two
etch-stop | ayer, correct?
A Correct.
Q What do you under st and
Dr. Banerjee to be conbining fromthe
Fi gure 4 enbodi ments with the Figure 5
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enbodi nent ?

A I"mnot sure | can answer that
question wi thout |ooking back at Banerjee's
decl arati on.

Q kay. O do you want to | ook at
your own declaration, or would you |like ne
to put his declaration into the chat?

I would be happy to go either
way.

A Vell, 1'l'l ook at our

decl arati on.

Q Ckay.
A If you want to just hang on a
second.

Q And like | said, I'd be happy to
put Dr. Banerjee's declaration into the
chat, if you'd like. So just let nme know.

A All right. So in the
decl arati on, we describe that -- you know,
given that that's described as our view
with the requirenment to have the structures
on the top of the device. And so the CW
process is done for that.

And the concern that was raised

in the declaration is that the etch-stop
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| ayers could not be conpl eted because the

pol i shing would renmove the top | ayer.

Looki ng at Figure 9F on page 54,
the CVWP woul d be damagi ng t he upper
| ayer -- the upper T2 layer prior to the
hi gh-K being filled -- sorry, the etch-stop
being fill ed.

Q So thank you for that, but I'm
not sure that was the question -- that was
the answer to the question | asked. So |et
nme try again.

A Apol ogy.

Q No worries.

So the question was, what do you
understand Dr. Banerjee to conbine fromthe
Figure 4 enbodinment into the Figure 5
enbodi ment ?

A Wll, I'"massunming it is this
etch-stop structure that has the multiple
etch-stop layers. That was really the only
significant difference between the two.

Q But that exists already in the
Figure 5 enbodi nent, correct?

A Right. Ckay.

So let me go back
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I"'msorry, | can't answer it off

the top of my head. M apol ogi es.

Q Ckay. Now, recall earlier, we
wal ked through the figures of the '711
Patent, correct?

A Yes.

Q And there was that barrier |ayer

208 underneath the etch-stop | ayer 310,

correct?
A Yes.
Q And al so recall that we had

di scussed that barrier layer 208 is
optional within the disclosure of the '711
Patent, correct?

A Yes.

Q Now, the '711 Patent doesn't
di sclose a different processing flow for
the enbodi ment where the barrier |ayer is
not included in the structure, correct?

A Yes.

Q Meaning, is it your
under standi ng that the POSITA readi ng the
" 711 disclosure would understand to omt
the barrier layer, one would still follow

the same processing flow but sinply omt
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the step to deposit the barrier |layer and
t hen, obvi ously, when you etch, there's no
Il onger a barrier layer in the etching
process, is that fair?

A Yes, | believe that's true.

MR. HSU. | have no further
questi ons on cross.
MR SMTH I'll have a few
questi ons.
EXAM NATI ON BY
MR, SM TH:

Q Dr. Canpbell, do you renenber
bei ng asked previously sone questions about
your area of expertise and experience?

A Yes, certainly.

Q Do you recall testifying that
you're an expert in fabrication of
sem conduct or devi ces and sem conduct or
material s?

A Yes.

Q Is etching processes a part of
sem conduct or fabrication?

A Yes.

Q Do you recall you were al so

asked several very specific questions about
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sem conduct or processing and sem conduct or
desi gn?
A Are we tal king about today or --
Q Yes.
A Yes, | was asked about bot h.
Q How are things |ike the nunber

of layers in a structure or the height of a
structure or aspect ratio related to
sem conductor fabrication?

A So this is a negotiation between
desi gners who want nore capability and the
processi ng peopl e who know what can be
done, or hopefully know what can be done.

So it's a negotiation.

Q Does the design of a
sem conduct or device inpact the fabrication
of that device?

A | mensel y.

Q As an expert in sem conductor
design fabrication, do you have to have an
under st andi ng of how t he design of the
device inpacts the fabrication of a device?

A Yes. As | understand, the
fabricators have to |l earn to speak each

other's | anguage at | east.
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So yes, you have to |learn
You're not an expert in it, but you have to
under stand what they're asking for.
Q Could you turn to paragraph 41
of your declaration?
A Sur e.
Q And woul d you mind just taking a
nonent and revi ewi ng paragraph 41?
And you can let nme know when
you' re finished.
A Al right.
Q I'd like to direct you to, on
page 26, and about five lines down to the
top, it begins, "For exanple, etch
processes.” Do you see that?
A This is in paragraph 40?
Q 41.
A 41.
Ckay.
Q Coul d you revi ew paragraph 41 --
or 40, just to be clear?
A I"min the process of reading
41.
Q Ckay. Go ahead and review 41,
pl ease.
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A Al'l right.
Al right. 1'mdone.
Q All right. Now, on page 26,

about five lines down, it starts, "For
exanple.”
Can you read that sentence?

A "For exanple, etch processes
depend on nultiple paraneters that are
optim zed to achi eve desired etch
characteristics for a specific design.”

Q And then could you read the next
sentence as wel | ?

A "When the design changes, these
paranmeters nust be reoptim zed."

Q And t hen junping down anot her
five lines or so, it starts, "Changes in
design. "

Can you read that sentence and
the one after it?
O | canread it if that's

easier, too, if you're follow ng al ong.

A I"mtrying to find "Changes in
design. "
Ckay.
Q Did you find it?
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It's on that sane page.

Al right. 1Is it down |ower?

Q It's about five |lines bel ow

On the right side of the page.

A Way don't you go ahead and read
it. I'"'mnot -- oh, "Changes in design"?

Q Yes. Do you see that?

A Yes. "Changes in design" --

Q Go ahead.

A -- "can al so affect the nunber
and sequence of steps in the etching
process. Further, etch processes are
hi ghl y dependent on the material used, the
depth and aspect ratio of the desired etch,
the naterial to be deposited on the
sidewal|'s, the material on which the etch
is stopped, the material used as the mask
whi ch can be sinply photoresist or a hard
mask using other materials such as carbon,
and the order of the |ayers."”

Q And how do these excerpts we
read relate to your area of expertise?

A These align very well with the
areas that | am an expert in.

Q Al right. And does the design
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of the sem conductor device, as you've

menti oned here, inpact the manufacturing
and processing of the device?

A Absol utely.

Q Does the design of the device

affect the etch processes used for the

devi ce?
A Agai n, absol utely.
Q Ckay. Do you consi der yourself

qualified to offer an opinion on the
sem conduct or desi gn aspects that you've
di scussed in your declaration?

A The design aspects, no.

As | said before, | talked to
designers, but I'"'mnot a designer. |'ma
processi ng person

Q As you' ve di scussed design
aspects in your declaration that inpact
etch processes, |ike the ones we've just
read, do you consider yourself qualified to
of fer an opinion on those types of design

aspects that relate to etch processes?

A Absolutely. | nean, that's the

point to the process people seen -- telling

the designers you can't do this -- we can't
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do this.
And yes, | am expert enough to
do that.
Q Ckay. Thank you. Ckay.
Al right. Let's turn to
par agraph 35 of your declaration.
A Al right.
["ve read it.
Q Ckay. One nonent, please.
A Oh, sorry.
Q Can | ask you one nore question
just in the line that we were just
di scussi ng?
A O course.
You want nme to go back to that?
Q No, actually, we'll carry on
A Ckay.
Q So paragraph 35 in your
decl arati on.
A Yes.
Q Do you recall being asked
guestions about paragraph 35 here and
Fi gure 22A7?
You can review those, if you'd
li ke.
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A Yes.
Q Do you want to take just a

nonent to read paragraph 35 briefly?

A I'"ve read it. It isn't very
| ong.

Q How woul d you descri be the
ordering in this Figure 22A -- sorry,
stri ke that.

In Figure 22A here, how woul d
you describe the order of the dielectric

and gate stack |ayers of the step?

A This is a gate-on-the-bottom
devi ce.

Q And this Figure 22A cones
from --

A ["msorry, | can't look at this

figure in that sequence, so..
Q Can you -- strike that.
Where does this Figure 22A cone
fronf
Ki m
Q Okay. Is this Figure 22A the
basis for your opinion that Kimdiscloses a
gat e- st ack-on- bott om devi ce?

A Yes. This whol e sequence from
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17A to 22A, clearly it's a gate on the
bott om
Q Coul d you pl ease open the Kim
reference, Exhibit 10057
And 1'd Iike to direct you to
par agr aph 185.
A Ckay. |'mthere.
Q And can you pl ease review -- or
actually, I wll -- can you | ook towards
t he bottom of paragraph 185. It says --
where it says, "The etch-stop |ayer 125 may
cover"?
A Yes, "The etch-stop |ayer 125
may cover top surfaces of the contact pads
123 in the cell array region CAR and end
portions of the sacrificial layers SCl1 to
SC8 in the word line contact region WCTR
Q And then if we could junp down
to 187. It's at the top of the next page.
A Yes.
Q And partway down, it says, "In
sonme enbodi nents, the first stop |ayer."
Do you see that?
Yes.
Q Can you go ahead and read that?
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A Sur e.

“In some enbodi nents, the first

stop layer 125a may be fornmed of

silicon" --

Q Sorry.

A Furt her down?

Q | think it's the one above that,
the sentence above that, where it says, "In

some enbodi nents, the first stop |ayer 125a

may cover sidewalls."

A Yes.

Q Can you go ahead and read that
sent ence?

A “In some enbodi nents, the first

stop layer 125a may cover sidewalls of the
sacrificial layers SCL to SC8 in the
contact region WCTR, and the second stop
| ayer 125b may be conformally formed on the
first stop layer 125a."
Q Ckay. Thank you.

How do these portions we've just

read relate to your opinion about Figure 22

bei ng a gate-stack-on-bottom structure?

A Fi gure 22 does not confirmto
these. The sacrificial -- sorry, the
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etch-stop layers are not conformally over

the surface of the stack. There's stuff
bet ween the two.

The stop has the top and 185 has
the side, and it's supposed to be in
cont act .

Q Al right. Could you please
| ook at Figure 22A agai n?

A Al'l right.

Q And --

A Yes.

Q Do you mind if | share ny screen
to indicate -- or to show the portion of
your declaration I'm | ooking at?

A Yes, certainly.

Q Ckay. And this is just your --
a mar ked copy of your declarati on,

Exhi bit 20009.
Al right. Can you see this
i magi ne here?

A Yes.

Q kay. And | will...

All right. Looking back at Kim
can you see the Kimreference on your

screen?

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 139

Micron Ex. 1027, p. 139
Micron v. YMTC
IPR2025-00117



© 00 N o o A~ w N -

=
o

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

MICRON TECHNOLOGY v Stephen Campbell
YANGTZE MEMORY TECHNOLOGIES COMPANY November 07, 2025

140
A | can.

Q And we just read -- let's go
down here to 187.

A Yes.

Q And 1'd Iike to direct your
attention first off to paragraph 183, where
it says, "Figures 17A through 22A and
Figures 17 through 22B are section views
illustrating nmethods of fabricating a
t hr ee- di nensi onal sem conduct or nenory
devi ce according to other exanple
enbodi nents of the inventive concepts.”

Do you see that?

A Yes.

Q And then do you see at the top
of paragraph 185, it says, "According to
ot her exanpl e enbodi nents, as shown in
Figures 17A and 17B," and then it continues
on to describe the paragraphs we just read?

A Yes.

Q Havi ng revi ewed paragraph 183
and 185, is there anything you'd like to
clarify about your opinion that these
par agr aphs do not apply to Figure 17
t hrough 22A?
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A "msorry, |I'mhaving trouble
answering. | mean, this is clearly
Figures 17A through 22A can be -- it said
it right there, 183.

Q Okay. So it is your opinion
that paragraphs 185 and 187 that we
di scussed apply to Figures 17A through 22B?

A Absol ut el y.

MR HSU. (Objection.
M scharacterizes prior testinony.
BY MR. SM TH:

Q Can you pl ease restate your
opi nion, Dr. Canpbell, as to whether
par agraphs 185 and 187 apply to Figure 17A
t hrough 22B?

MR, HSU. And objection.

Leadi ng.

A I'"msorry, paragraph 185
explicitly says, exanples such as shown in
Figures 17A and B, and 17A and 17B are the
begi nni ngs of the sequence of figures
ending in 22A and 22B

Qobviously, this is part of that
sequence.

Q OCkay. Thank you.
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And so directing your attention
back to the portions that we read
previously in 185 where it says, "The
etch-stop layer 125 may cover top surfaces
of the contact pads.”

Do you see that portion again?

Yes, yes.

Q "The etch-stop |ayer 125 may
cover top surfaces of the contact pads 123
in the cell array region, and end portions
of the sacrificial layers SCL to SC8 in the

word line contact regi on WCTR. "

A Yes.
Q And j unpi ng down again to 187,
where we read here, you read, "In sone

enbodi nents, the first stop |ayer 125a may
cover sidewalls of the sacrificial |ayers
SCl1 to SC8 in the contact regi on WCTR, and
the second stop |ayer 125b nay be

conformally forned on the first stop | ayer

125a."
Do you see that?
A Yes.
Q And I'"mgoing to pull up

Figure 17A that these are referring to.

142

www.LexitasLegal.com/Premier Lexitas

888-267-1200 Page 142

Micron Ex. 1027, p. 142
Micron v. YMTC
IPR2025-00117



© 00 N o o A~ w N -

=
o

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

MICRON TECHNOLOGY v Stephen Campbell
YANGTZE MEMORY TECHNOLOGIES COMPANY November 07, 2025

143
Do you see SCl through SC8 on

the | eft being indicated?

A Yes, | do.

Q Where woul d the sidewal |s
di scussed in paragraph 187 be found in --
the sidewalls of the sacrificial |ayers be
found in this figure?

A Sacrificial layers are the
dotted rectangl es and the side would be
where it term nates horizontally.

So it's at the end of each step

Q Ckay. So as we read in
paragraph 187, the etch-stop |ayer 125a
covers the sidewalls of the sacrificial
| ayers.

Is that what you were descri bing
j ust now?

A Yes, yes.

Q OCkay. And then I'd just like to
ask a question that | asked previously.

How do paragraphs 185 and 187
that we've discussed relate to your opinion
about whet her Kim discloses a
gat e- st ack-on-bottom structure?

MR HSU. (Objection. Asked and
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answer ed.
A I"msorry, could you repeat that
agai n?

If you could enlarge the figure

abit. It's very difficult to read.
Q Yes, sorry.
A Much better. Thank you.
Q Yes.

In fact, let ne go back to
Figure 17A that we were | ooking at.

And one nonent, please.

My question was, how do
par agraphs 185 and 187 -- or strike that.

How do the portions we just read
of paragraphs 185 and 187 relate to your
testinony that Kimdiscloses a
gat e- st ack-on-bottom structure?

MR. HSU. (bjection. Asked and

answer ed.

A What we read was that the
etch-stop barrier should be in contact with
the sacrificial layer on the top and on the
sides, and clearly, it's not in contact
with the sacrificial layers on top

So it does not -- this figure --
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this device does not conformto what it
says in the text.
Q Ckay.

guess | can

guestions about the Chen reference,

Exhi bit 100
A

Q

questions about Figure 7A and 7B of the

Chen refere

A
Q

decl arati on

Al right. W discussed -- |
stop sharing ny screen now.

Do you recall being asked

8?2
Yes.

And specifically you were asked

nce?

Yes.

" mgoing to put your
up again.

Can you see your declaration

agai n?
A Yes, | can.
Q Do you see where it says,

"Ground I"?
A Yes.
Q Wi ch references are at issue in

Gound 1?
A Vell, it's mainly Kim
Q Do you see Gound Il --
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A Yes.

Q -- bel ow?

A Yes.

Q Whi ch references are at issue in
Gound I17?

A Ki m and Fang.

Q Do you see Ground II117?

A Yes.

Q Whi ch references are at issue in
Gound 1117

A Par k.

Q And do you see Ground | V?

A Yes.

Q Wi ch references are issue in
G ound |V?

A Park and Fang.

Q Do you see Chen listed as a
reference in any of these grounds?

A No.

Q You were al so asked sone

questi ons about your interpretation of the

phrase "on the surface"” in the '711 Patent.

Do you renenber that?
Yes.
in

Q

How woul d an expert

146
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sem conductor fabrication understand the

term"on the surface"?

A It means there has to be contact
between one | ayer and the other. Not to
say they're conpletely connected, but
not hi ng i n between.

Q Does your experience as an
expert in sem conductor fabrication inform
how that termis understood?

A Yes.

Q One nmonent, pl ease.

Ckay. Just a few nore

questi ons.
I'"d like to share nmy screen
again, and I'Il put up the Kimreference.
And just like to clarify, | just

want to nmake sure | understand your opinion
that we di scussed previously.

I"d like to direct your
attention to paragraph 185. And it begins,
"According to other exanple enbodi nents, as
shown in Figures 17A and 17B," and then it
goes on to make descri ptions.

Do you see that?

A Yes.
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Q And we read sone of those
descri ptions?
A Yes.
Q Is it your opinion that
paragraph 185 and 187 is descri bing
Figure 17A and 17B of Kin®
A Yes.

MR, HSU. Counsel, I'mgoing to
object to this line of questions on --
regardi ng paragraphs 185, 187.
never asked about those paragraphs.

It's the whole line of
guest i oni ng.

MR SMTH  Ckay. |'mjust
trying to understand his basis of the
opi ni on.

And | don't have any ot her
questi ons.

MR. HSU. Dr. Canpbell, just a
few questions to follow up.

EXAM NATI ON ( CONTI NUED)
BY MR HSU
Q Now, you consi der yourself an
expert in the area of sem conductor
fabrication, correct?
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A Yes.
Q But not an expert in the area of

sem conduct or design, correct?

A Correct.

Q Wul d you consi der yourself a
POSI TA in the area of sem conductor design?

A Well, | have the education roles
and | have two to three years experience in
design. Maybe. After 40 years, | mght,
but it would be a bit of a stretch.

Q Is it your opinion that a POSITA
in the area of sem conductor designhs can
practice what is taught by the '711 Patent?

A Can do what? |'msorry.

Q Can nmake a devi ce based on the
teaching of the '711 Patent.

A The --

Q So let me -- let ne -- strike
that. Let me make a cl ean questi on.

Is it your opinion that a POSITA
in the area of sem conductor design can
practice what is taught by the '711 Patent?

A By "practice," you nmean to
actually build devices?

Q Correct.
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A As | nentioned before, this is a

very, very intensive operation. There's no
one single person that could possibly do
it.

I's that your question, that
there's one person that could do it?

Q Fai r enough.

| mean, of course we understand

nodern technol ogy al nost al ways involve a

t eam of engi neers, right?

l'"mnot --
A A team - -
Q That's not where |I'm focusing
on, but let me put it this way: |Is it your

opinion that a POSITA in the area of

sem conduct or designs can build a device
using the disclosure of the '711 Patent
assumng there's no limt on tinme and

resour ces?

A The '711 Patent is primarily a
process in -- a process description.
The design, if you will, where

the transistors go and so forth is really
nodest by conparison. | don't know if the

processi ng peopl e are saying which | ayers
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go where and how thick they are and how
you're going to etch things. Those are al
process paraneters.
So a POSI TA in design, probably
not because he's not in the right area.
MR. HSU. | have no further
guestions.
MR SMTH. Ckay. | just have
two brief foll ow up questions,
Dr. Canpbell.
THE WTNESS: Sure
EXAM NATI ON ( CONTI NUED)
BY MR SM TH:
Q And |1'm going to put up your
decl arati on.
Can you see your declaration
her e?
A Not yet.
Q ["msorry --
A Not vyet.
Q Can - -
A No.
Q Ch, sorry. Can you see it on
t he screen?
A I[t's com ng up now.
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Q Ckay. Thank you.
A There it is.
Q Coul d you revi ew paragraphs 21
and 22, and then | et nme know when you' ve
read those?
A Yes.
Q Is there anything you'd like to
clarify about your qualifications as it
relates to this definition of a POSI TA?
A The issue that | see here is
that they're lunping -- no, strike that.
Q | can rephrase the question, if
you'd I|ike.
A Pl ease do.
Q Let ne direct you to
par agraph 22 and the second |ine down.
Can you read this --
Yes.
Q -- portion?
A Certainly.
"I'n view of ny educationa
background and work experience, | surpass
Dr. Banerjee's definition of a POSITA, and
did so before August 31, 2017."
Q I's there any doubt in your mnd
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that you satisfy this definition of a
PCSI TA as descri bed here?
A Yes, obviously. Yeah.
Q Is it -- is this -- is this
statenment accurate that you' ve descri bed
here? |Is this still your testinony?
A Absol ut el y.
Q The portion we just read here,
t he highlighted portion?
A Yes. In view of ny educationa
background and work experience, | surpass
Dr. Banerjee's definition of a POSITA, and
did so between August -- or before
August 31, 2017.
Q Ckay. So that statenment is
correct.
A It is correct.
MR SMTH  Ckay. Thank you.
No further questions.
MR. HSU. No further questions.
THE COURT REPORTER  Woul d t he
witness like to read and sign?
MR SMTH Yeah, we'd like to
review that for errata.
THE COURT REPORTER Ckay. | am
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preparing the final transcript for

Friday. Wuld you also like it on
Fri day, Ben?

MR SM TH: Yes.

(Conti nued on next page to

i nclude signature and jurat.)
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THE COURT REPORTER: And woul d
you al so like the rough that's going
out today?
MR, SM TH.  Yeah. That'd be
great.
(Tinme Noted: 2:38 p.m)
* * %
STEPHEN CAMPBELL
Subscri bed and sworn to
before ne this day
of , 20
NOTARY PUBLI C
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---------------- I NDE X -----------------
W TNESS EXAM NATI ON BY PAGE
STEPHEN CAMPBELL
MR, HSU 4, 148
MR. SM TH 129, 151
—————— EXH BI TS FOR | DENTI FI CATION ------
EXH BI T 2009 Decl arati on of Stephen 9
Campbel I in Support of
Pat ent Oaner's Response
EXH BI T 1001 U. S. Patent No. 42
10, 672,711 B2
EXH BI T 1008 U S. Patent No. 2017 / 93
0294384 Al
EXH BI T 1005 U S Patent No. US 96
9,728,547 Bl
EXH BI T 1006 Publ i shed Patent No. 114
10- 2015- 0051841
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REPORTER CERTI FI CATE

I, JACLYN URZI A, do hereby certify:

That said deposition was taken at the
time and place herein naned; and that the
transcript is a true record of the testinony
as reported by ne, a disinterested person,
and was thereafter transcribed.

| further certify that | am not
interested in the outcone of the said
action, nor connected with, nor related to
any of the parties in said action, nor to
their respective counsel.

IN WTNESS WHEREOF, | have hereunto

set ny hand this 11th day of Novenber, 2025.

[ | | la » tll.-'-

JACLYN URZI A RPR. CRR
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DEPGCSI TI ON ERRATA SHEET
Case Caption
M CRON TECHNOLOGY, | NC.
VS.
YANGTZE MEMORY TECHNOLOG ES COWVPANY, LTD
DECLARATI ON UNDER PENALTY OF PERJURY
| decl are under penalty of perjury
that | have read the entire transcript
of ny deposition taken in the captioned
matter or the same has been read to ne,
and the sane is true and accurate, save
and except for changes and/or corrections,
if any, as indicated by ne on the
DEPCSI TI ON ERRATA SHEET hereof, with the
understanding that | offer these changes
as if still under oath.
SI GNATURE DATE:
STEPHEN CAMPBELL
Subscri bed and sworn to on the _ day of
, 20__ before ne,
Not ary Publi c,
in and for the State of
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