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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 norni ng, Doctor.
A Good nor ni ng.
Q Good to see you again.

Pl ease state your nane and spel
it for the record, please.
A My nane is Stephen,
ST-E-P-HE-N, Alan, A-L-A-N, Canpbell,
C A-M P-B-E-L-L.
Q | understand you' ve been deposed

before. So you' re aware of what's the

protocol, | suppose, but just so that we're
on the sanme page, |I'll go over a few
t hi ngs.

So | see you understand |'m

going to ask questions and you'll provide
answers. |'Il do ny best not to tal k over
you and -- but for the court reporter, you
do have to give verbal answers and -- so

far so good?

5
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6
Yes.

Q Ckay. And if there's anything
in ny guestions that's not clear, please
ask for a clarification. |If you don't and
you answer the question, | wll assune that
you have understood ny question

I's that fair?

A Yes.

Q Now, fromtinme to tinme you'll
hear your attorney raising an objection
And you understand that unless you're
specifically instructed not to answer, you
will still go ahead and answer the question
in spite of the objections, right?

A Yes.

Q And we'll plan on taking a break
roughly every hour or so, but if |I go past
that or if at any tinme you need a break
just please let us know Al | ask is that

you don't ask for a break when a question

I s pending.
I's that okay?
Yes.
Q Is there any reason why you

woul d not be able to give conpetent answers
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today, such as a nedical condition or
anything that may affect your ability to
testify?
A No.
Q Do you have any papers in front
of you?
A | have the '276 unmarked copy.
Q And you're referring to your
declaration, is that right?
A My apologies. Yes, it's ny
decl aration for '276.
Q And that's Exhibit 2019,
correct?
A | woul d have to | ook that up,
['msorry.
Q On the bottomright perhaps.
A Yes, 2019, correct.
Q Ckay. Anything el se do you have
in front of you?
A No.
Q Ckay. And then, obviously,
you're on a conputer. \Wat applications
are runni ng on the conputer?
A Aside from Zoom | have Adobe,
which is, again, running my declaration
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 7
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8
and not hi ng el se.
Q And the Adobe currently doesn't
have any files opened, is that right?
A It has ny declaration, the only
file open.
Q Ckay. And both the paper copies
and the el ectronic copies of your
decl aration that you have in front of you,
are they unmarked cl ean copi es?
A Yes. Yes, they are unnarked
cl ear copies.
Q Now earlier you talked -- you
heard the court reporter tal king about a
realtime link, right?
A Yes, | did.
Q Do you have that open, by any
chance?
A | have it in -- | have it in the
nmessage area. | haven't clicked the rea
l'i nk.
Q Ckay. | appreciate that you
don't open it because custonmarily that's --
the witness don't have that.
Ckay.
Q Now, what did you do to prepare
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 8
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for the deposition today?

MR DUNTEMAN: | just want to
remind the witness not to reveal any
conmuni cations wth counsel.

A I reviewed ny decl aration
obvi ously, coments from Dr. Banerjee, and
the patents that are discussed in the
decl arati on.

Q Did you review anything el se?

MR DUNTEMAN: |1'Il again rem nd
the witness not to reveal any
conmuni cati ons with counsel
A Did | review anything el se..

| did have a nmeeting with

counsel to go over the content, but that's

all | can say about that.
Q And who was the counsel that you
met with?

THE W TNESS: Robert, am ||
allowed to say who it is?

MR HSU. | didn't hear counsel
obj ecti ng.

MR. DUNTEMAN: nbjection. You
can reveal who was there, but not what

we di scussed.

9
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A M. Dunteman and M. G eenfield

woul d be the primary people there.
Q When did you neet with
M. Dunteman and M. G eenfield?

Yest er day.

O

And how | ong was t he neeting?

A Roughly, 5 hours.

Q And was that the only tinme you
met with counsel to prepare for this
deposition?

A Yes. | did have an enai
exchange with M. Duntenman | ast evening.

Q Did you review anything that is
not al ready of record, neaning already one
of the exhibits as submitted in the
proceeding in preparation for this
deposition?

A No.

Q Did you speak to anybody el se
besi des counsel to prepare for this
deposi tion?

A No.

Q Do you recall roughly when you
started working on this declaration in

support of patent owner's response?

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 10

Micron Ex. 1086, p. 10
Micron v. YMTC
IPR2025-00228



© 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, INC. v Stephen Campbell
YANGTZE MEMORY TECHNOLOGIES COMPANY January 16, 2026

11
MR. DUNTEMAN:  Obj ecti on.

Again, | remind the witness not to

reveal any communi cations or attorney

wor k product .

A Begi nni ng of last year. So
let's say January '25, sonething like that.

Q Are you sayi ng you began to work
on patent owner's response in January of
2025 in this I PR proceeding, is that
correct?

A | began havi ng di scussions with
the attorneys about that tinmefrane.
Exactly when they put it into PR | don't
exactly recall, but that is when | started
di scussions with them

Q So you don't recall the tine
when you actually started working on this
declaration in support of patent owner's
response, is that correct?

A Yes, | couldn't give you an
exact date.

Q Do you renenber roughly how rmuch
time you spent working on the declaration?

A This is just a rough estimate,

but 20 to 30 hours.
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Q And you recall you subnitted a

first declaration in support of patent
owner's prelimnary response, right?

A Yes.

Q kay. So just to be clear, when
| refer to declaration today, unless |
explicitly nmention your first declaration
or sonmehow indicate that I'mreferring to
the very first one, I"'mreferring to
Exhi bit 2019 that you have in front of you
in support of patent owner's response.

Is that okay?

A Yes.

Q So today we are here for an IPR
proceedi ng regarding U S. Patent No.
11,101,276, and I'll refer to that patent
by the '276 Patent. Ckay?

A Yes.

Q Now, woul d you agree that the
'276 Patent is directed to nethods of
form ng a staircase structure for a 3D NAND
menory?

A | would phrase it alittle
differently. The '276 focuses on the

contacts for the staircase structure, in
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particul ar the etch-stop concerns.

Q When you said you woul d phrase
it alittle differently, is there anything
in the way | phrased it that you di sagree
w t h?

A It's a question of enphasis.
Wien you say it's formng the staircase,
that's not wong. But aside fromthe
sequence of the staircase, which is
di scussed in this declaration, the majority
of the content that are being discussed is
the -- not the deposition of the
sacrificial layer and dielectric |ayer, but
rather the -- how you maeke reliable
contacts.

So it's just a matter of
enphasis. There's nothing wong w th what
you said. It's just not how | would say
it.

Q So if | understand you
correctly, what you're saying is the '276
Pat ent focuses on the etch-stop |ayer and
the staircase is nore of the contacts.

Wul d that be fair?

MR. DUNTEMAN.  Obj ecti on.
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M scharacterizes testinony.
A Again, you are trying to narrow
it down. | did say that it also includes

the questions about gate on top or gate on
bottom So that would certainly be part of
this declaration. So I would not agree
with you that it's just the etch-stop

Q Now, 3D nenory devices were
created to neet the demand for a -- for
hi gher storage capacity, right?

A Yes, that's correct.

Q And 3D nenory devi ces have a
nunber of gate stack and dielectric |ayer
pairs in a staircase structure, right?

Yes.

Q VWhat is the function of the gate
stack in the staircase?

A VWhat is a gate stack in the
staircase? What is its function? 1s that
what you sai d?

Q Yes. Let ne -- let nme -- strike
that. So let nme reask it.

What is the function of the gate
stack in the staircase?

A The gate stack -- how | will say
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this exactly, in the gate stack -- sorry.

In the staircase as it is
deposited, there are sacrificial |ayers.
These sacrificial layers will ultimtely be
renoved and a gate netal will be deposited.
And if that's tungsten, there will also be
a high-k layer placed, put into the area
that used to be the sacrificial |ayer.

The function of this netal is to
act as a gate electrode for the nenory
devi ces.

Q I"'msorry, | nissed the very
| ast part. You said the function of this
metal is to act as what now?

A A gate electrode for the device

Q And there are nmultiple of these
gate stack | ayers because there are

basically one gate el ectrode for each

menory cell, is that right?
A Yes, that's correct.
Q And what is the function of the

dielectric layers in the staircase?
A The dielectric |layers provide an
i nsul ati on between the gate | ayers.

Q And these gate stack and
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dielectric layers alternate in the

staircase structure, right?
A Yes.
Q And why -- or strike that.
What is the reason for using a
staircase structure in a 3D nenory device?
A It provides a higher density.
It allows you to nmake devices in three
di mensions. And staircase allows you to
access all of the gates inside the stack.
Q And to the last part of your
answer, staircase allows you to access al
of the gates inside the stack, can you
expand on that a little bit?
MR. DUNTEMAN. objection. Form
A VWhat is it that you don't
under st and?
Q So let me ask it differently.
How does a staircase allow all
of the gates inside the staircase stack to
be accessed?
A If you don't create a staircase,
all of the gates are shadowed by the gates
above them

That is to say, you can't
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make -- it's very, very difficult to make
contact to the gates. So the process is
done to etch back the layers so that all of
the gates are exposed fromthe surface.

Qobvi ously, as we di scussed,
there will be an insulator that you have to
etch a hole through the insulating film

but you have to access all of the gates.
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You have to nake an el ectro contact to al
of the gates independently.

Q So each | ayer of the staircase
forms a step, correct?

A Each --

Q Strike that. Sorry, strike
that. Exactly what | was thinking. Thank
you for that clarification.

Each pair of |ayers of the
staircase forns a step, correct?

A Yes.

Q And each pair of the layers
refer to a gate stack in a dielectric
| ayer, correct?

A Yes, that's correct.

Q And as you said, the contact

conductor, the vertical conductors have to
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reach the gate stack, correct?
A Correct.
Q And it has to penetrate through

the insulator that's on top of the gate
stack, correct?

A Yes.

Q And that is true whether the
gate stack is on the top of each step or on
the bottom of each step, correct?

A If you' re saying that the
contact has to reach the gate netal, the
answer i s yes.

Q And what is the reason for
havi ng the alternating gate stack and
dielectric |layers?

A As | just described, the
insulating layer -- sorry, the dielectric
| ayers provide an electrical insulation
between the gates. So if they are not
connected -- yeah, they're not connected,
unl ess you connect them el sewhere. They're
i ntended to be separate.

Q So if I look at not just a
single step, right, there are nany, many

steps typically in a staircase structure,
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is that fair so far?
A Yes.
Q And so each gate stack has a
dielectric layer -- strike that.

Wth the exception of the very
top or the very bottom which we'll ignore
for purposes of this question, each gate
stack has a dielectric layer that's on top
of it which insulates that particular gate

stack fromthe next gate stack above it,

correct?
A Yes, that's correct.
Q And in the downward direction,

each gate stack is insulated fromthe next
gate stack bel ow al so by the internediate

dielectric layer that is in between them

correct?
A Yes, that's correct.
Q And that insulation function

provi ded by the dielectric |ayer, or |layers
plural, is the same whether the dielectric
| ayer is on the top of each step or on the
bottom of each step, correct?

A That's a rather vague question.

Can you expl ain nore what you nean?
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Q Sur e.

W' ve tal ked about the fact that
the dielectric |ayers are placed above and
bel ow each gate stack to insulate the gate
stacks from each other, correct?

A Yes.

Q So the question is that
i nsul ation function provided by the
dielectric layer -- strike that.

The dielectric |ayer provide
that insulation function to the gate stacks
regardl ess of its position in each step of
the staircase, correct?

A | don't understand i ndependent

of whether it's on top or the bottom

Q Ckay.
A The insulating |layer is
separating two gate stacks. It's isolating

bet ween two gate stacks.
Q Let ne try to ask it a different
way, a better question.
So | think we agree that -- or
that you testified the dielectric |layers
provide an insulating function between

adj acent gate stacked | ayers, correct?
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A Yes.
Q Now the -- in a

gat e- stack-on-top configuration, each step
of the staircase would have a gate stack on
the top and then a dielectric layer on the
bottom and then the next step down woul d
have the sanme two |layers order in the sane
order, correct?

A Yes, it would be in the sane
order. Cbviously, it would be a different
| engt h.

Q Ri ght .

And the insulation function
provided by this dielectric |ayer extends
through the length or basically the
coverage of the dielectric layer, right?
In other words, the different length that
you just referred to doesn't -- strike
t hat .

What you referred to by a
different length refers to the fact that
these are a staircase, so each pair of
| ayers have a different | ength because they
form a step-shaped staircase structure,

ri ght?
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A Yes, that's correct.
Q Now, where a |layer belowis

| onger than the upper layer, the dielectric
| ayer doesn't need to provide insulation,
ri ght, because there's no | onger two

adj acent gate stacks that need to be

insulated. 1Is that fair?
A I"'mtrying to picture what
you're saying. |Is there a diagram for

exampl e, that we mght use fromthe
declaration? Because | don't really
under stand what you're asking.

Q Let me -- let nme try one nore
tinme, and then if that doesn't work, [|'II
see if there's a good picture.

Now, each pair of a dielectric

and a gate stack have the sane | ength,

correct?
A Yes, that's correct.
Q So the dielectric provides the

entire length of that correspondi ng gate
stack, the insulation it needs fromthe
gate stack that's on the other side of the
dielectric layer, correct?

A My only hesitation there is on
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one side the gate stack is going to be a

different length than the other gate stack,
obvi ousl y.
The dielectric provides

isolation in the area where the two netal s
are coincident. That is to say, the oxide
t hat goes beyond the recessed gate stack is
not very effective in isolation because
there's no gate netal above it or bel ow
it -- or above it generally, yeah

Q Can you explain what you neant
by the second part of your answer, which
was t he oxide that goes beyond the recessed
gate stack is not effective in isolation?

A In order to provide isolation
you have to have a conductor on both sides.

And so if the oxide extends to

the end of the netal underneath it, but the
netal above it doesn't extend that far
because of the staircase structure, you
could say that the oxide that's exposed --
sorry, the dielectric that's exposed beyond
the upper gate stack is not really
I nsul ati ng sonet hi ng because there's no

net al above it.
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Q Ri ght .

But on the other hand, because
there's no netal above it, it doesn't need

to provide that insulation function,

right --
Yes, yes.
-- for that --
A That's correct.
(Si mul t aneous crosstal k.)
Q -- anount of space.

So then woul d you agree that
whet her the gate stack is on the top or on
the bottom of each step, it has a
dielectric layer above it and a dielectric
| ayer below it?

A This is a gate stack on top.
The dielectric layer will not extend to the
full length of the gate stack.

The dielectric |ayer under the
gate stack will extend the entire | ength.

If it is a gate on the bottom
then the upper dielectric layer will extend
all the way to the end of the gate stack.

Q Ri ght .

But as we just discussed and |
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think we agreed that the Iength of the

dielectric layer provides the necessary
insulation for the gate stack it is -- or
for the gate stacks that the dielectric

| ayer is isolating, correct?

MR. DUNTEMAN. objection. Form

A Again, it was kind of broken up
Can we repeat that question?

Q Sur e.

In your |ast answer, you talked
about the length of the dielectric |ayer
that is above the gate stack having a
different |l ength depending on the order of
the alternating |layers, correct?

A Yes, that's correct.

Q And we had agreed earlier that
what ever the length of the dielectric |ayer
is, the dielectric layer provides the
necessary insul ation between its two
adj acent gate stack, correct?

MR. DUNTEMAN. ojection. Form

A This, again, as | nentioned
previously, the dielectric can only provide
an insulating function if there are neta

on both sides of the dielectric.
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And so if you're asking is it
providing insulation, it only provides
insulation to the length that both neta
st acks extend.

MR. HSU. | amgoing to put in

t he chat Exhibit 1008.

BY MR HSU

Q Let me know when you get it.

A Al right. This is Chen.

Q Right, this is the Chen
reference that is part of this IPR
proceedi ng, correct?

A Yes, it is.

Q Ckay. If | may turn your
attention to Figures 7A and 7B

A Al right.

Q Do you agree that Figure 7A
shows a gate stack on the bottom
configuration?

A | have to verify the |ayer
nunbers, the 110 and 120. |If you'll hold
on, |I'll do that.

Q Sure. Paragraphs 45, 46 may
hel p.

A | have it on 21, that's fine.

26
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Ckay. So 7A has the gate stack

on the bottom and 7B has the gate stack on
the top.

Q And | ayer 120 -- strike that.

Layers 120 are the dielectric

| ayers, correct?

A Yes.

Q And that's the sane in both
Fi gures 7A and 7B?

A Yes.

Q And do you agree that |ayers
120, the dielectric layers provides the
i nsul ation function that we discussed in
bot h of these configurations?

MR. DUNTEMAN. objection. Form

A The insulation | ayer -- sorry,
the dielectric |ayer provides insulation
where the two netal, the gate stacks are
present on both sides of the dielectric.

Q And that insulation the
dielectric layers provide is sufficient for

the functioning of the staircase structure,

correct?
A I didn't catch the | ast part of
it.
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Q Let me ask it differently.

Wiere the two netal gate stacks
are not present on both sides of the
dielectric, that insulation function
provided by the dielectric |layer is not
necessary at that space, correct?

MR, DUNTEMAN: Obj ection. Form

A Yes.

Q So in both Figure 7A and 7B, the
gat e- st ack-on-bottom and gat e- st ack-on-top
configurations, the dielectric |ayers
provi des the necessary insulation function

for the staircase structure, correct?

A For the staircase structure
to -- explicitly, what are you asking?
Q You had told ne that the

dielectric layers is to provide insulation
bet ween two gate stack, correct?

A Correct.

Q And in both the
gat e- st ack-on- bottom and gat e-stack-on-top
configurations, the dielectric |ayers

provi de that function, correct?

A Yes.
Q Now, do you agree that what Dr.
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Banerjee described as a staircase having

the reversed | ayer order, that is a
sacrificial layer on top or equivalently
gate stack on top, is fornmed by starting
with the insulator rather than the

sacrificial layer during the deposition

process?
MR. DUNTEMAN: bjection. Form
A Say this again, I'msorry?
Q Do you agree that what
Dr. Banerjee -- actually, strike that.
Let's break it down into two
parts.

You agree that Dr. Banerjee
opi ned on a staircase having a reversed
| ayer order, that is a sacrificial |ayer on
top or equivalently gate stack on top for
the Kimreference, correct?

A Let's go to the declaration.
Tell nme where this is.

Q Ckay. Before we go there, let
me just ask you: Do you recall that Kims
figure expressly discloses a gate stack on
t he bottom configuration?

MR. DUNTEMAN. Objection. Form
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A Again, |'d be happy to answer
that question if we go to the declaration
Ground one, let's ook at the pictures.

Q Ckay. Let's go to your
decl aration starting at paragraph 34.

MR. DUNTEMAN: Counsel, we're
tal ki ng about Exhi bit 1003 here?

MR HSU No, | was referring to
Dr. Campbel|l's decl arati on.

THE COURT REPORTER: Can you
drop that in the chat, counsel?

MR HSU. Certainly. Let ne
see. Yes, let ne drop that in the
chat .

BY MR, HSU

Q Let me know when you are there,
Dr. Canpbell.

A So we are at paragraph 34?

Q Yes.

A Al right.

Q So first you testified earlier
that the sacrificial |layer at some point
during the fabrication process is replaced
by the gate stack, correct?

A Sacrificial layer is substituted
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for the gate stack, yes, that's correct.

Q So whet her we tal ked about
sacrificial layer on top or a gate stack on
top, we're referring to eventually the sane
menory configuration, correct?

MR. DUNTEMAN. objection. Form

A So is the question relating to
the nodified Kimthat Dr. Banerjee
provi ded?

Q Yes. | was sinply trying to,
guess, establish an agreed-upon shortcut,
that when we refer to sacrificial |ayer on
top or gate stack on top, ultimtely they
refer to the same configuration because the
sacrificial layer there are substituted
with the gate stack, as you phrased it.

Wul d you agree to that?

A Yes. The gate stack and the
sacrificial layer are essentially the same
except for the possibility of the high-k
material that is deposited inside the
cavity left by the sacrificial |ayer.

Q What do you nean by the gate
stacks and the sacrificial |ayer are

essentially the sanme?
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A | nean that they are in the sane
posi tion.
Q Ckay. So the Kimreference

di scl oses a gate stack on the bottom
configuration in Figure 17A through 22B
enbodi ment, correct?
A Figure 17A shows the gate stack
on the bottom
Q And you understand that
Dr. Banerjee opined on a gate-stack-on-top
configuration based on a separate
disclosure in Kimw th respect to anot her
enbodi ment, correct?
MR. DUNTEMAN. Objection. Form
A Again, could | have you repeat
t hat question?
Q Do you agree that -- strike
t hat .
Do you understand t hat
Dr. Banerjee opi hed on a gate-stack-on-top
configuration for the Figure 17A through
22B enbodi nents based on a disclosure in
Kimw th respect to another enbodi nent?
MR. DUNTEMAN:. Same obj ection.

A | understand that Dr. Banerjee
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produced a diagramthat purported to be a

gate stack on top.

In this case, he changed the
insulating layers of 17A to be sacrificial,
and vice versa, with correspondi ng
nodi fi cati ons of the gate stacks in the
| ater figures.

As shown in the side-by-side
conmparison of the original 22A and
Dr. Banerjee's nodified 22A, Dr. Banerjee
al so added hatching to the insulating
| ayers to make them appear as gate stacks,
and renoved hat chi ng.

Dr. Banerjee renunbered the
| abel s of 22A, for exanple, to change | abe
116 to 166 and vice versa.

Dr. Banerjee does not identify
any benefit to inverting Kims |layers or
any problemthat woul d be sol ved by doing
so.

In fact, Dr. Banerjee does not
articulate any notivation to conbi ne these
nmul ti pl e enmbodi ments fromKim

Dr. Banerjee appears to justify

combi ng enbodi ments in Kimbased on Kim
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stating that overl appi ng descriptions of

el ements previously described.

| disagree that Kim s statenent
Is permtting the kind of m xing and
mat chi ng of enbodi ments that Dr. Banerjee
believes it does. Even if it did, it stil
does not articulate any notivation to
combi ne enbodi nent s.

This statenent is provided in
t he context of using the sane reference
nunbers for the sane el enents across the
enbodi nent s.

Specifically, it states that the
sanme el enents as in the enbodi nents
previously described with reference to 5A
to 14B will be denoted by the sane
ref erence nunbers therein, and for concise
descri ption, overl appi ng description of
el ements previously described with
reference to Figures 5A and 14B.

Thi s statenent does not permt
the kind of m xing and mat chi ng of el ements
that Dr. Banerjee does in support of
nodi fications to Kimfigures.

The enbodi ments t hat
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Dr. Banerjee seeks to define -- conbine,

differ in material ways such that a POSI TA
woul d not have been notivated to conbine
t hem

Dr. Banerjee asserts that his
declaration relies on Kims Figures 17A to
22B enbodi ment, conprising an etch-stop and
barrier |ayer.

However, Dr. Banerjee relies on
enbodi nent in Figures 4, 8A and 8B as
purportedly disclosing a gate-stack-on-top
arrangenent .

Specifically, Kims disclosure
for these figures states that in
enbodi nents "each of the top surfaces of
the sacrificial SC1 to SC8, not the top
surfaces of the insulating layers 111 to
118, may be partially exposed in the word
contact region.”

Dr. Banerjee argues that this
means of sacrificial/gate stack |layer is
di sposed on top of the dielectric layer in
t hi s enbodi nent .

Dr. Banerjee then concludes that

because this |anguage is absent fromthe
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description of the enbodinent in Figure 17A

to 22B, it must still apply was sinply
onitted as an "overl appi ng description.”

Not ably, the enbodi ments of 17A
to 22B does not only exclude the | anguage
fromKi ms paragraphs, but actually
replaces it with a description
denonstrating a gate-stack-on-the-bottom
ordering for sacrificial/gate stack and
dielectric |ayers.

Ki m expl ai ns that the etch-stop
| ayer 125 "conformally covers an exposed
surface of the stack layer structure” but
covers only the "end portions" or "side
wal I's of the sacrificial layers SC1 and SC8
in the contact region."

By expl ai ning the etch-stop
covers only the end of the portions or the
side walls of the sacrificial layers, Kim
denonstrates a sacrificial layer is
underneath the dielectric |ayer.

Despite how it m ght be drawn,
to be consistent with Kim the side wall --
the stacked | ayer structure only covers

only the end portions and side walls of the
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sacrificial layers. So the layers in which

they are covered by only the side walls
have to be the end portions in the
sacrificial |ayers.

Thus, it's ny opinion the

enbodi nent described in these paragraphs
upon which Dr. Banerjee relies for the

gat e- stack-on-top disclosure does not apply
to the enbodiment in Figure 17A to 22B

And with that, | noticed that we

are over an hour. | wonder if we could
take a short break.
Q Just a few mi nutes.

MR. DUNTEMAN: Counsel, are you
just thinking like one or two to wap
up this issue?

MR HSU: Don't worry,

Dr. Canpbell will get his break very
qui ckl y.

MR. DUNTEMAN: Counsel, he asked
for a break. | think it's fair. W
said an hour at beginning of the --

MR. HSU. Bobby, Bobby, | need
to respond to Dr. Canpbell's previous

answer.
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BY MR HSU

Q I'"mgoing to strike that answer
as unresponsive. | noticed that you
basically read sel ected portions of
par agraphs 36 through 41 and perhaps nore,
typos included. So I'mgoing to strike
t hat answer.

MR HSU And with that, we can
go on a break.
THE COURT REPORTER: (kay.

W're off the record at 10:08 a.m

(Recess taken 10:08 a.m)
(Resuned 10:20 a.m)
BY MR. HSU

Q Wel conme back, Dr. Canpbell

A Thank you.

Q You recall right before the
break you gave a |l ong answer to ny
guestion, correct?

A Yes.

Q Did you read from paragraphs 36
t hrough 41 of your decl aration?

A Yes.

Q | am here today to explore what
your thinking was behind your declaration
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Readi ng of f your declaration isn't going to
help me and isn't going to help you.
just want to make that --
MR. DUNTEMAN:  Obj ecti on.
Argument ati ve
BY MR, HSU:
Q Anyway, with that, let me go
back to ny previous question.
So it sounds like you agree that
Dr. Banerjee opined on an enbodi nent --
stri ke that.
It sounds |like you agree that
Dr. Banerjee opined on a configuration that
has gate stack on top for Kims Figure 17A
t hrough 22B enbodi ment, correct?
MR. DUNTEMAN:  Obj ecti on.
M scharacteri zes testinony.
A This is --
MR, DUNTEMAN:  Hol d on
bj ection. M scharacterizes
testi nony.
Go ahead, Dr. Canpbell.
A This is where we disagree.
Dr. Banerjee has drawn a gate-on-top

structure, but it's not Kinls structure, as

39
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| described in paragraph 41.

| know you don't want nme to read
it again. But if you are, I'd be happy to
read it.

Q | don't think we disagree, but
et me ask a cl earer question.

Do you agree that Dr. Banerjee
reversed or inverted the order of layers in
each step fromKims Figure 17A through 22B
to opine on a gate-stack-on-top
configuration?

A Yes. He started fromKinms gate
stack on bottom and changed col ors and
| abels to wind up with a gate stack on top

But | repeat that this is not
Kims. It directly contradicts what Kim
says in his patent.

Q During this deposition, | may
variously refer to the reversing of the
| ayers as a | ayer reversal or |ayer
I nver sion.

Wul d you understand what |'m
referring to?

A | believe you woul d nean that

you change the positions of the stack, a
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gate stack in the dielectric |ayer.

Q By that, | sinply nmean whereas
Kims Figure 17A through 22B expressly
shows a gate-stack-on-bottom configuration,
Dr. Banerjee inverts or reverses that order
in each step to show and opi ne on a
gat e- st ack-on-top configurati on.

Is that fair?

A Yes, it is a gate stack on top,
but it's not Kims. | agree it's a gate
stack on top. But you can draw that from
not hi ng.

Q Wul d you agree that the gate
stack or sacrificial layer on top
configuration is formed by starting with
the insulator rather than the sacrificial
| ayer during the deposition process?

Yes. That's how you do it.
Q So let me drop in Exhibit 1005.
Let ne know when you have it.

A One second. Ckay, | now have

Q Ckay. And this is the Kim
reference that both Dr. Banerjee and you

have revi ewed, correct, and opined on?
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Yes, that's correct.
Q kay. So let's turn to Figure
5A of Kim
A Yes, |'mthere.
Q So in your previous answer, you

agreed that the sacrificial |ayer on top
configuration is formed by starting with
the insulator rather than the sacrificial
| ayer during the deposition process.

Do you recall that?

A Yes.

Q Ckay. So |ooking at Kinis
Figure 5A, what Kim shows is depositing the
| ayer SCl1 before -- strike that.

What Kim Figure 5A shows is
depositing the sacrificial layer SC1 and
then foll owed by depositing the insul ator
| ayer or dielectric |ayer 111, correct?

A Yes, that's correct.

Q And then it repeats, another
sacrificial layer and another dielectric
| ayer, and so on. Correct?

A Yes.

Q So the |l ayer reversal or

inversion that Dr. Banerjee opined on would
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nmean depositing |ayer, dielectric |ayer 111
foll owed by depositing sacrificial |ayer

SC1, and then repeat that sane order,

correct?
A Yes, that's correct.
Q Basically reversing the order of

deposition of the first two |ayers and then

proceed fromthere through the steps,
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correct?
A Yes.
Q Now, going to KimFigure 17A --

| et me know when you're there.

A " mthere.

Q That reversed sequence of
deposition that we just discussed woul d
apply to the Figure 17A enbodi nents if or
when Dr. Banerjee reverses the order of the
| ayers, correct?

A If you reverse the sacrificial
| ayers and dielectric layers, you would no
| onger be in agreenment with Kims structure
for where the 125A and B go on the
staircase. He's very clear on this.

And | argue that if you do that,

it's no longer Kim
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Q That wasn't nmy question. | was

sinply asking --
A Al right.
Q No worries. No worries.
| was sinply asking, we had
agreed earlier that reversing the | ayers
simply means when you're depositing the
alternating layers to formthe staircase,
you start with the dielectric |ayer as
opposed to the sacrificial |ayer, correct?
MR. DUNTEMAN: bj ecti on.
Hol d on. Hold on.
bj ection. M scharacterizes
t esti nony.

Go ahead, Dr. Canpbell

A You didn't give nme a designation
as to where these layers would be -- or
maybe | just missed it.

I'msorry. Go ahead.
Q No need to apol ogi ze.

You testified that reversing the
| ayer orders mneans instead of depositing
the sacrificial layer first followed by the
dielectric layer, for exanple 111, you

woul d start by depositing the dielectric
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| ayers, for exanple 111, and then foll owed

by depositing the sacrificial |ayers.

Correct?
A Yes.
MR. DUNTEMAN:. Sane obj ecti on.
BY MR, HSU
Q And that reversal applies to

Figure 17A, correct, if Dr. Banerjee is to
reverse the | ayer, correct?

A Yes.

Q Now, earlier you had testified
about replacing the sacrificial layer with
a gate stack.

Do you renenber that?

A Yes.

Q Now, what is that process of
replacing a sacrificial layer with a gate
stack?

A As applied to 3D NAND, the
sacrificial layer is typically silicon
nitride. You etch the silicon nitride in a
hot phosphoric acid, which dissolves the
silicon nitrate.

Then next step, if you are going

to use tungsten for your gate, you use

45
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atonmic | ayer deposition process to coat the

surfaces of the dielectric layers with
typically hafnium oxide, usually a fairly
thin layer, and then fill the remainder of
the sacrificial volume with tungsten

Q You nentioned first there's an
etch usi ng phosphoric acid to dissolve
the -- what is typically a silicone nitride
sacrificial layer, correct?

A Yes.

Q How does a PQOSI TA control that
process so that the acid etch away what
is -- what is intended to be etch away and
not nore?

A Well, fortunately, this is a
purely chemcal etch. There is no ion
bonbardnent. And in wet chem cal etches,
you can have extrenely high selectivity,
and selectivity etching nitride over SiQ2
is ridiculously |arge.

So you really don't have to
worry about breaking through. You just
have to leave it in there |l ong enough to
dissolve a nitride and all ow the byproducts

to cone out by diffusion.
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Q Now, the '276 Patent and the

references that discuss 3D NAND staircase
structures, they have an insulating |ayer
that's on top of the staircase that sort of
have an inverted shape of staircase that
covers the entire staircase, correct?

MR, DUNTEMAN: (bj ecti on.

Vague.

A Sorry, which -- let's start by,
where are we? Are you tal king about Kim
still?

Q I'"'mtal ki ng about generally.

| was trying to establish the
fact that there's this upper insulating
| ayer that covers the staircase that rests
on either the etch-stop |layer or the

staircase insulating |ayer.

Do you -- are you with me so
far?
A Yes, | understand that.
Q Ckay. So different references

call this insulator |ayer by different
nanes. But just for sinplicity, would you
understand if | used the term upper

insulating layer to refer to that structure
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or layer that we just discussed?

A Yes, that's fine

Q Ckay. So, for exanple, just
to -- just so that we're on the sanme page,
in Kimwe were |looking at -- well, this is
not -- let's look at Kim32 -- sorry 22A

A One second. I'mtrying to find
it. GCkay, 22A?

Q Yeah. So just for -- just for
clarity, what I'mreferring to by the upper
i nsulating layer, for exanple, corresponds
to Kims interlayering pattern 134.

A Yes.

Q Okay. Now, would you agree that
at the tinme the sacrificial |ayers are
etched away, this upper insulating |ayer is
al ready forned and in place?

A Yes.

Q So is there a concern over the
phosphoric acid eating into the upper
insul ating |ayer when the sacrificial
| ayers are etched?

A Typi cal ly, the upper |ayer 134
is silicon dioxide. And as | just

testified, phosphoric enters silicon
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nitride very effectively, not silicon
oxi de.
Q How woul d you defi ne or describe

an etch-stop | ayer?

A An etch-stop layer is a | ayer of
material that etches at a slower rate than
the material above that |layer in a given
etch system whatever that etch systemis

Q And woul d you agree that the
etch-stop layer is used to protect
mat eri al s underneath the etch-stop | ayer?

A There can be nmultiple reasons,
but that's certainly a conmon one.

Q What are others of the multiple
reasons that you have in m nd?

A Vll, it mght be that you are
trying to maintain topography under it. It
of ten happens that the breakthrough is not
uni form across a structure.

| don't know. |'ve seen
etch-stop layers used in | ots of steps.
But as | say, nobst the comon is to protect
what' s under neat h.
Q So first let nme set the context

since you nentioned that you've seen
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etch-stop in lots of -- used in a lot of

di fferent ways.

When |' mtal ki ng about etch-stop
| ayers today, I'mreferring to anything
that m ght function as an etch-stop, but in
the context of 3D NAND nenory staircase.
Ckay?

A Under st ood.

Al'l right. Now, how -- strike
t hat .

You nentioned mai ntaining
t opol ogy underneath the etch-stop.

Is that different from
protecting the structure, from protecting
the underlying structure?

A Yeah, it's very simlar. |It's
just a question of, in the application, are
you concerned about the electrical behavior
of the layer beneath it or in this
particular case that | refer to they're
nore concerned about the optical properties
of the structure. And so the non-uniform
attack in the other layer, in the | ower
| ayer, was a concern.

Like in the end, it conmes down
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to etching the underlying | ayer.

Q Can you expl ain what you neant
by non-uniform attack on the other |ayers?
A When you have an etched process,
it is coomon for the etch to conplete
etching at the center of the structure to
hol d and then goes out to the edges.
If you go to the etch process,
it isn't a big effect, but it is an effect.
And so if you were, as we are
di scussing here for the 3D, you want to
nake sure that all parts of the etch-stop
is sufficiently thick that the etch process
does not penetrate anywhere, all the way
t hrough the etch-stop anywhere on the pad.
Q And in your previous answer, you
ended with "it cones down to etching the
underlying | ayer."
Can you expl ain what you neant
by that?
MR. DUNTEMAN:  Obj ecti on.
M scharacteri zes testinony.
A Certainly. I'malittle
nmystified where the confusion |ies.

The sacrificial -- sorry -- the
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etch-stop layer is, in the 3D case,

intended to prevent unwanted etching of
| ayers underneath the etch-stop |ayer.

Is that -- I'"'mnot sure |
under stand the question, | guess, because
that's what was intended

Q And the purpose of the etch-stop
| ayer, as you franme it to prevent unwanted
| ayers of etching underneath the etch-stop
| ayer, is acconplished by the etch-stop
| ayer stopping or as nore realistically
significantly slow ng down the etch process
when the etch reaches the etch-stop |ayer,
correct?

A Yes, that's correct. |'d just
add to it, again, that the etch process is
not conpletely uniformacross the etched
area. You have ion bonbardnent.

Typically, the charge is on the
sides and that causes the ions to
concentrate nore towards the mddle than
t he edges.

So when you say you want it to
etch slowy, you would etch slowy enough

that no portion of the etch-stop layer is
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going to be penetrated through

Q And one of the ways of ensuring
that the etch-stop | ayer etches sl ow enough
I's through etch selectivity, correct?

A Yes, etch selectivity and the
t hi ckness of the etch-stop |ayer.

Q And a properly designed
etch-stop | ayer should not be penetrated
during the etch of the upper insulating
| ayer, correct?

MR. DUNTEMAN: bj ecti on.

Vague.

A Referring to | ayer 134 agai n?

Q By upper insulating |layer as it
pertains to Kim yes, I'mreferring to
| ayer 134. But | was nore asking a nore
general question.

MR. DUNTEMAN:. Same obj ection.

A I"msorry, could you repeat it
one nore tinme?

Q Certainly.

A properly designed etch-stop
| ayer should not be penetrated during the
etch of the upper insulating |ayer.

Wul d you agree?
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MR. DUNTEMAN: Sane obj ecti on.
A Yes, | agree.
Q Now let's turn to your
decl aration, Exhibit 2019.
A Par agr aph 19?
Q Sorry, | was saying Exhibit 19,
par agr aph 86, page 58.
A Yes, |'mthere.
Q Ckay. So towards the bottom of
t he page, you said that, and | quote here:
"An etch-stop layer that is selective with
the interlayer dielectric above it is
sinmply a description of how an etch-stop
| ayer functions."”
A Sorry, can you tell me where
this is exactly?
Q Ch, sure.
A On 867
Q The fifth line up fromthe
bottom on page 58.
A Ckay.
Q It says -- |'m skipping the
first part of the sentence, but -- "an
etch-stop layer that is selective with the
interlayer dielectric above it" -- I'm
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ski pping a couple of words here -- "is
sinply a description of how an etch-stop
| ayer functions."
Do you see that?
A Okay. So hal fway through, | see
"the petitioner suggests a PCSI TA woul d
have a reasonabl e expectation of success

because both devi ces disclose an etch-stop

| ayer” -- is this the right content?
Q Yes, that's right.
A Let ne just finish reading the

rest of it.
Ckay, so do | agree with what it

says? Yes, this is ny testinony, yes.

15
16
17
18
19
20
21
22
23
24

Q What do you nean by that?

A So we have to refer to both
devices. Sane as primarily using
carbon-doped silicon nitride. And I take
it on this that the other device is Kim

Ki m suggested, | think there are
four different etch-stop materials, whereas
Fang had primarily the carbon-doped silicon

nitride.

Now, is it going to work? You

can't say because it all depends on your
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etch process -- well, it depends on | ots of

t hi ngs, but certainly nost inportantly the
etch process.

Are they both going to work?
They both can work. But w thout know ng
nore about what the etch process is, what
the thickness of these |layers are, as we
just discussed before, you can't -- you
can't say for certain. They can be made to
work. That's what | would say.

Q I'"'mnot sure that answers ny
question, so let ne try to ask it
differently.

Is it fair that -- I"'monmitting
a few words, but | want to make sure you
agree, first of all, that I'm
characterizing your declaration fairly or
correctly.

Is it fair to say that you
opined that an etch-stop layer that is
selective with the interlayer dielectric
above it is sinply a description of how an

etch-stop | ayer functions?

A Yes, that's correct.
Q So ny question is, what does
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t hat nean?

A It neans that the etch-stop, as
we described before, it has to not be
penetrated under -- and maybe this is where
we have to add a bit -- under worst case
condi tions.

So in the case of 3D, you have
different etch steps and the etch-stop has
to protect whatever's underneath in the
wor st - case scenari o, which would be the
shal | owest content.

Q And how does -- strike that.

In the description that 1've
read from your paragraph 86, the word

selective refers to etch selectivity,

correct?
A Yes.
Q How does etch selectivity help

in achieving this objective of not allow ng
the etch-stop to be penetrated even when
the contact holes to be etched have very
di fferent depths?

A Well, you have two inportant
prinmers. Assumng that the plasma etch is

fixed, that isn't necessarily the case.
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You can nodify the plasma etch

But let's assunme that's fixed,
you have two paraneters; one is the etch
rate of the material, the etch-stop
material, under the plasma conditions; and
the other is the thickness of the etch-stop
| ayer.

Q How thick is the etch-stop | ayer
conpared to the thickest portion of the
upper insulating |ayer?

MR. DUNTEMAN: bj ecti on.

Vague.

A O course, it depends on what
your etch-stop material is. The
selectivity can be dramatically different.
It can vary by orders of nagnitude.

Usual |y, you can get one that's
a fairly good etch-stop and it would be
much thinner than the depth of the
shal | onest etch hol e.

Q And since the etch-stop layer is
much thinner than the depth of the
shal | owest etch hole, the primary mechani sm
that the etch-stop rely on for -- to

performits function of not allow ng
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penetration when the contact holes are

etched is primarily the etch selectivity
rather than the thickness.

Wul d you agree with that?

A No, | wouldn't. Both are
important. One is just as inportant as the
ot her.

It is a benefit to find one that
has a high selectivity. That's certainly
true. But there are often tradeoffs that
make it difficult to use the highest
selectivity material s.

Q | understand that. So let ne
ask a nore clear question.

Now, woul d you agree that by the
tinme the '276 Patent, for exanple, a
48-1 ayer staircase was comon?

A Yes. According to the Applied
Materials roadmap for 3D NAND, it's in the
range of -- | think it was -- yeah, it was

alittle bit higher than you said, but

that's -- that's in the range.
Q And woul d you agree that -- take
a 48-1ayer staircase as an exanple -- the

deepest contact hole is rmuch, much | onger
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than the shal |l owest contact hol e?
A Yes, certainly that's true.
Q So -- strike that.

And you had testified that the
etch-stop layer is rmuch thinner than even
the shal l owest hole, correct?

A Yes. | explain that. | said
t hat .

Q And so | appreciate the fact
that, of course, the thickness of the
etch-stop layer is an inportant factor, but
the etch selectivity is a key paraneter,
correct?

For exanple, you can't have
possi bly have an etch selectivity of even
two to one if you're etching a 48-1ayer
staircase.

Wul d you agree?

MR. DUNTEMAN: bjection. Calls

for specul ation.

A In general, | would agree.

Certainly, as the 3D technol ogy
has evol ved, there have been enphasis on
hi ghest selectivity etch-stops.

Q In general, the higher the etch

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 60

Micron Ex. 1086, p. 60
Micron v. YMTC
IPR2025-00228



© 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, INC. v Stephen Campbell
YANGTZE MEMORY TECHNOLOGIES COMPANY January 16, 2026

61
selectivity, the better the etch-stop is in

performng its function, correct?
A One woul d hope it was that
si npl e.

There are many things to
consider. You have to -- ultinmately, you
have to get rid of that etch-stop layer in
order to access the layers down bel ow.

Is there an etch that | can use
to renove the etch-stop |ayer when it is no
| onger needed while preferably not
attacki ng aggressively the |ayer
underneath? You want to go through these
| ayers in a controlled manner.

O there may be residue being
left by the etch. Sone things are very
hard to volatilize

So | would say yes, you would
like to have a very high -- sorry -- a very
high selectivity rate. There are
constraints.

Q Now, you tal ked about renoving
the etch-stop layer when it is no |onger
needed.

By that are you referring to the
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fact that the etching of the contact holes

after penetrating the upper insulating
| ayer has to penetrate the etch-stop |ayer?

A Initially, it has to reach the
gate, otherwise it's not functional. So
yes, it has to go through the etch-stop
| ayer.

Q And in order to penetrate the
etch-stop layer, since -- strike that.

In order to penetrate the

etch-stop layer, the etch chemistry needs
to be changed fromthe etch chem stry that

is used to etch the upper insulating |ayer,

correct?
A Exactly so.
Q And t hese contact holes, 3D

menory structures, they have high aspect

rati os. Wuld you agree?

A Yes.
Q You' ve nentioned, | think, ion
bonmbardnent and such. |Is that related to

dry etch using plasm?
A Yes, that's one aspect of a dry
pl asma etch that is commonly used. It

typically hel ps you get high anisotropy.
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Q By hi gh ani sotropy, you're
referring to a high directionality such
that it can achieve the high aspect ratio
that's required of the contact holes, is

that correct?

A Yes, that's correct.
Q And so from what you have
testified, | think you would agree with

this, but let nme nake sure based on your
testinony, that the etch-stop |ayer
protects the underlying structure until al
of the contact holes or via openings are
formed throughout the staircase structure.

MR. DUNTEMAN: bj ecti on.

Vague.
BY MR HSU
Q Do you agree?
A The only caveat is in sone

technol ogies they will etch in groups and
not all at once.
So what you said is right for
the batch that's currently being etched.
Q How does that etching in groups
happen?

MR. DUNTEMAN:. bj ecti on.
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Vague.
A There are a coupl e of options.

One is to etch all of the contacts up to a
certain depth so that the shall ow ones are
open and then either cover up -- that's a
comon thing, and you can do anot her
maski ng step that protects the shall ow ones
and it just opens up the deep ones, and so
you etch again on the deeper ones -- yeah.

Q So covering up the shall ower
contact holes using a mask, is that
correct?

A Unh-huh. Well, you're using a
mask any time you do etching unless you're
etching everything. So yeah. [It's just
anot her maski ng step.

Q You nentioned a coupl e of
options, and you provided one. 1Is there
anot her option or two?

A Anot her option for -- I'msorry,

for what exactly?

Q For etching in groups.
A Ch, yeah. |In sone cases, people
will do this by -- same idea, you' re going

to etch the shall ow ones first. But in
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that step, you don't etch the deep ones.

Then on the second round, you etch the deep
ones with a different nmask.

The downside is that you have to
etch longer for the deep ones. The upside
is you don't have to exactly perfectly
align the contacts when you do the second
round because they are -- they were not
etched in the first etch process. So give
and t ake.

Q G ve and take, neaning that's an
engi neering tradeoff?

A Exactly.

Q And in both of these options,
addi ti onal masks had to be used dependi ng
on how many groups you are etching the
holes -- strike that. Let nme rephrase the
questi on.

In both of these options, to
etch additional group of contact hol es
i nvol ves an additional masking step, is
that fair?

A That's fair.

MR HSU W're alnost at an

hour. | think this is a good tinme to
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pause. So why don't we take our
br eak.
MR, DUNTEMAN:  Sounds good.
For us, Dr. Canpbell, you want
to take a half hour to grab lunch at
this tine?
THE WTNESS: Can we nmeke it 457
VMR, DUNTEMAN:  Sure.
THE W TNESS: Say noon?
MR. DUNTEMAN:  Sounds good.
We'll reconvene at 1:00 Eastern Tine,
12 Central.
THE W TNESS: Thank you very
much.
MR, HSU. Thank you.
(Recess taken 11:19 a.m)
(Resumed 12:00 p.m)
BY MR HSU:
Q Dr. Canpbell, wel cone back.
A Thank you.
Q Before the break, we discussed
etching vertical contact holes in nmultiple
groups as a way to address the fact that
the contact holes need to be etched to
di fferent depth.
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Do you recall that?
A Yes, | do.
Q Now, after the contact hol es of

different depth have penetrated the upper

i nsul ating layer and reached the etch-stop
| ayer, would a POSITA continue to etch in

mul tiple groups to penetrate the etch-stop
| ayer?

A No. Normally that's not what
you woul d do.

Q Wy not ?

A Well, first of all, the materi al
that you're using in the etch-stop was
designed to etch very slowy in that
pl asma.

["m-- make sure I'm
understanding this -- |'massuning you're
not changi ng the plasm, you're just
continuing the same chem stry?

Q Thank you for clarifying that.

No, | did not nean to inply continuing the

chem stry.
A Ckay.
Q So let me reask it.
| understand fromyour earlier
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di scussi on that one would switch the etch
chem stry to penetrate the etch-stop | ayer
after the upper insulating |ayer has been
penetrated, correct?

A When the upper insulating |ayer
has been penetrated through all of the
holes -- well, the deepest holes that were
et ched, yes.

Q And we di scussed the fact that
one way of etching these holes of different
depth is to use nmultiple mask steps to etch
the holes in nultiple groups, right?

A Yes, that's correct. That can
be done. That's an option.

Q So with the changing in etch
chem stry that a POSI TA woul d under st and
shoul d be applied to etch through the
etch-stop layer, would the PCOSI TA conti nue
to etch these etch-stop |ayer to penetrate
an etch-stop layer in multiple groups like
in that option of penetrating the upper
i nsul ating |ayer?

MR. DUNTEMAN. objection. Form

A They wouldn't be -- so if |

make -- let ne say what happens rather --
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make sure |I'm not m staking your question.

If one were to do the etching by
groups, you would etch all of the holes al
the way down to the etch-stop |ayer, and
that m ght be two groups or three groups or
however you do it. Then you would change
the chem stry and etch the etch-stop on al
of the holes. There's no reason to not do
all of the holes at the sanme tine.

Q Wiy is there not a reason to not
do all the holes at the sane tinme through
the etch-stop |ayer?

Actual ly, strike that. Let ne
not ask a doubl e negati ve.

Why does it make nore sense to
etch through the etch-stop | ayers through
all the holes at the same tine?

A kay. So I'll rephrase it then
slightly.

There's a -- there's a nodest
advantage to go through all of the
etch-stop layers at the sanme tine.

So if your process is such that
at the end of etching all of the layers

down to the etch-stop layer, it would be
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reasonable to continue to etch with the

changed chemi stry and go through the
etch-stop | ayer

I wasn't thinking about it in
terns of having all those holes open at the
same time. But yes, if you get to the
poi nt where all the holes are open, you
need to switch and do the etch-stop.

Q Let ne nake sure we're on the
same page because | may not have understood
your previous answer the way you intended.

Maybe let nme ask it differently.

You nentioned an option to etch
t hrough the upper insulating |ayer in
nmul ti pl e groups, right?

A Yes.

Q And we agree that change in etch
chemistry will be required to etch through
the etch-stop layer, right?

A Yes, right.

Q Does it make sense to -- in a
situation where all the hol es have reached
the etch-stop |ayer, but have not
penetrated the etch-stop | ayer, does it

make sense to etch through and penetrate
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the etch-stop layer in the changed etch
chem stry by etching through themin
nmul ti pl e groups?

MR DUNTEMAN:  Obj ecti on.

Vague.

And counsel, we've been kind of
going for a while just talking in
these general terns. \Wat reference
or part of the declaration are we
tal ki ng about here?

MR. HSU. | think the question
shoul d be clear. |'mtalking genera
terms.

MR. DUNTEMAN: You can answer,
Dr. Canpbell, but the objection
st ands.

A Well, when we tal ked about this
possibility, this option for etching the
contact holes, we said that there are two
ways of doing it, one where you etch the
shal  ow hol es just by thensel ves and then
cover themup, and the second group etch
the deep hol es.

At that point, the shallow holes

are masked. And so you can't just put it

71
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into the etch tool for the etch-stop

because they're nasked.

On the other hand, if you do it
where you etch shall ow ones -- sorry, you
etch all of themand then -- yeah, you have
to make sure that the shall ow ones are not
covered. That's the issue.

Q | night not have been clear

So I'mtal king about a situation
where -- actually, strike that.

Do you agree that the etch-stop
| ayer is intended to make it unnecessary to
apply nmultiple nmasks in doing the etching
of the contact hol es?

A I would say that the higher the
selectivity of the etch-stop |layer, the
| ess need there is for doing etching in
groups.

Q And do you agree that a PCSITA
woul d want to ensure the selectivity of the
etch-stop layer is sufficiently high so
that etching in groups would not be
necessary?

A A PCSI TA woul d recogni ze the

advant age from a manuf acturing perspective
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of avoiding having to etch holes in groups.

However, as you said before
engi neering tradeoffs, what is the tradeoff
that you have to endure with sone
particular etch-stop layer. | could ask
what material it is, what kind of etching
you have to do. |It's a very conplicated
structure.

But yes, if you can make it
happen in a way that is realistic, that is
to say you can yield it and it's not going
to cause ot her problens and you have the
tools for depositing this material and you
have the tools for etching it, then yes,
it's better to do it that way.

Q It's better to do it that way
refers to ensuring the selectivity of the
etch-stop layer is sufficiently high so
that etching in groups would not be
necessary, is that fair?

A The etch-stop selectivity is
hi gh enough and the thickness is |arge
enough, yes.

Q So that all of the contact hol es

can be etched together as opposed to etched
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in multiple groups, right?
A Yes, that's correct.
Q And you're not suggesting that

this cannot be done, correct?
A By this, you mean not doing

end-t o-end groups?

Q Right. Doing it all together.
A | woul d characterize this as one
of the challenges in nodern 3D. It can be

done, but it is by no neans sinple.
Q For exanple, Kim doesn't etch

its contact holes in multiple groups,

correct?
A I"msorry, what did you say,
Ki n?
Q Kim correct.
A | would have to go back and | ook

at Kim That's not sonmething | really
studied. If you'd like, | could take the
time to take a | ook at that.

Q But sitting here, you don't know
one way or the other that Kimteaches
etching the contact holes in nmultiple
groups, correct?

A | don't have sufficient
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certainty in ny response when | am-- where

| could be labeled with perjury. | don't
have that certainty, put it that way.

| don't think Kimdid it in
groups, but | would have to | ook to nake
sure.

Q Ckay. That's sufficient.

W1l your answer be the sane for
Fang, the Fang reference?

A Yes.

Q W1l your answer be the sane for
t he Chen reference?

A | know that one of them
suggested that this was an alternative.
They didn't say they did it. They just
said it was an alternative. But |'msorry,
| don't renmenber which one.

Q Ckay. WIIl your answer be the
same for the '276 Patent?

A Yes. | don't recall doing it in
groups in '276.

Q Do you have sufficient certainty
in that answer?

A I[t's the sane. | don't think of

it, but again, | didn't really study this.
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Just to make a correction to

what | had just said, | nentioned that one
of the four references suggested the
possibility of etching the groups, and I'm
fairly certain that was Fang.

Q Now, you testified earlier that
it would be better to penetrate all of
the -- strike that.

You testified earlier that it
woul d be better to penetrate the etch-stop
| ayer across the entire staircase together
as opposed to in nultiple groups, right?

A Yes.

Q In the case where there is a
barrier layer underneath the etch-stop
| ayer, is the answer the sane for
penetrating the barrier |ayer?

MR. DUNTEMAN: oj ecti on.

Vague.
A Yes.
Q And in the case where there's a

hi gh-k dielectric around the gate
conductor, is the answer also the sane for
penetrating that high-k dielectric |ayer?

A This gets into -- this is a
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question that is -- | don't have the

informati on to answer.

| don't know what the etch
chem stry is going to be, what the --
haven't confirned what it's going to be,
how thick the layer is. There's just a |ot
of variables that go into that.

So |l can't really say for sure.
| don't have the information.

Q Under what parametric condition
would a POSITA find it desirable to etch
through the high-k dielectric around the
gate conductor in nultiple groups?

MR. DUNTEMAN:  Obj ecti on.

Vague. Unless you weren't done with

your question, counsel.

A Agai n, are you aski ng what
should this paranmeter be in order to nake a
deci sion? There's 20 parameters. It's --
there is no single paranmeter to say if this
pressure is that, then it's good. But etch
process i s very conpl ex.

I will say, however, just to
poi nt out that that liner is very thin.

W' re talking a few nanoneters. | would be
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surprised if it was ever nore than 5

centinmeters. But still, |I don't -- |'mnot
sure who they would go about etching it in
the best process.

Q You nentioned 20 paraneters.
take that to be an approxi nate nunber
Wul d that be fair?

A It mght be a slight
exaggeration, but it's certainly nore than
10.

Q Is plasma power one of those
par anet ers?

A Definitely. Yes, absolutely.

Q I's bias voltage one of those
par aneters?

A Yes, the bias voltage is a
pl asma paraneter. You have two plasmas in
a systemtypically, but yeah.

Q I s chanmber pressure one of those
par anet ers?

A Yes.

Q I s tenperature one of those

par anet ers?

A Yes, a very inportant one.
Q And is etch tinme one of those
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par anet er s?
A Sure, of course.
Q And is etch chenistry one of

those paraneters?

A Sure, but you got nultiple
things that are in the chenmistry. | nean
you probably have at |east three different
reactive species and inert species.

Q Are there additional paraneters
that conme to m nd?

A Bef ore doing the etch, during a
br eakt hr ough, at the begi nning of the
etch -- what else..

You al nost certainly want some

et ch-stop neasurenents. Yeah

So those come to mnd. If |
were to sit here for a while, | mnight
figure out a few nore. But yeah, | said 10

and that's about right.

Q | nmissed the very first word you
said in your answer, sonething and then
chanmber before doing the etch

A You have to condition the
chanmber. You have to nmake sure that what's

on the walls is the same as what you want
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to have on the walls rather than let's say

air residue, water vapor, whatnot.
So yeah, you have to condition
it if you want it to be repeatable.
Q Does the '276 Patent discuss
condi tioni ng the chanber?
A None of the patents that |'ve
seen go on to that kind of specificity, not

Kim not Chen, not anybody.

Q I ncluding the ' 276 Patent?
A I ncluding the '276.
Q Is the answer the sane if it's

pl asma power ?

A Yes. You won't get any of those
par anet ers.

Q I s your answer the same with
respect to bias voltage?

A Yes.

Q Is the answer the sane with
respect to chanber pressure?

A Yes to all these things.

Let's point out here what's

going on. These conpanies, Mcron or YMIC,
they buy the etch tool from Applied or --

can't remenber the other one -- and those
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conpani es nake the recipes, and that is

proprietary to the conpany that makes the
machi ne.

So a conpany that's witing the
patent can't put those nunbers in the
patent because -- well, you would be
violating confidentiality.

Q Are you familiar with the
concept of enablenment in patent |aw?

A | amnot a | awer --

MR, DUNTEMAN:  Cbj ecti on.

Rel evance. This is beyond the scope

of the deposition.
BY MR. HSU

Q But you can answer.

A | amnot a |awer. | am not
famliar with it.

Q Is a POSITA reading the '276
Patent able to make and use its invention
Wi t hout undue experinentation?

MR. DUNTEMAN: Sane obj ecti on.

This is beyond the scope of the

deposi tion.

A A PCSI TA woul d know t hat Lam

Research or Applied Materials have machi nes

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 81

Micron Ex. 1086, p. 81
Micron v. YMTC
IPR2025-00228



© 00 N o o A~ w N -

=
o

MICRON TECHNOLOGY, INC. v Stephen Campbell
YANGTZE MEMORY TECHNOLOGIES COMPANY January 16, 2026

82

that will do the etch processes that are
described in '276, period.

Q Wul d that answer be the sane
with regard to Kinf?

MR. DUNTEMAN. Sane obj ecti on.

A Yes. However, Kimcalls out
four different barrier layers, and so you
woul d have to make sure they have recipes
for all four of those, or you just select
one, | guess, and go with it.

Q VWhat do you nmean by Kimcalls
out four different barrier |ayers?

A Etch-stop layers, sorry. Kim

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

said for the etch-stop layers silicon
carbide, silicon nitride, silicon
oxycar bi de, and silicon oxynitride.

Q But a POSI TA woul d know t hat Lam
Research or Applied Materials had nachines
that will do the etch process that are
described in Kim correct?

A They woul d contact those
conpanies and say |I'minterested in these
materials as nmy barrier layers -- as ny
etch-stop layers, sorry -- and ask do you

have, for these nmaterials do you have

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 82

Micron Ex. 1086, p. 82
Micron v. YMTC
IPR2025-00228



© 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, INC. v Stephen Campbell
YANGTZE MEMORY TECHNOLOGIES COMPANY January 16, 2026

83
reci pes, and then you would go into a

di scussion with themw th the aspects of
the paraneters of the etch set that you're
going to need. And then they'Il let you
know i f they do.

Q The sane thing that it would do
to inmplenent the invention of the '276

Patent, correct?

A Yes, yes.

Q Is your answer --

A Go ahead.

Q Pl ease finish.

A The etch process -- sorry, let's

say this differently.

The process for fabricating the
devices in '276 is a roadmap for how you do
the steps to get fromA to B, what |ayers
you're going to put down, where they are,
when they're done and ot her paraneters.

But as to the specific etch, it
s not stated and it never is stated.

Q And that is the same with
respect to all of the references that are
used in the grounds of the petition,

correct?
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MR. DUNTEMAN:  Obj ecti on.
Conpound.
A To the best of ny know edge,

that answer is true.
Q Now, we were talking about etch
Hydr ogen brom de is denoted by the symnbo

HBr, correct?

A That's correct.

Q And argon is denoted by the
synmbol Ar?

A That's correct.

Q And etch can be done using a

hydrogen brom de and argon plasma, correct?

A It can, yes.

Q And are you familiar with the
expression HBr plus Ar?

A Yes.

Q Is that a hydrogen broni de and
argon m xture?

A 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 immedi ately above it?

A Can you say that again?
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Q Is it fair to say that the

etch-stop layer provides its protective
function relative to the etching of the
| ayer that's immedi ately above it?

Yes.

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

Yes.

Q And when a layer is covered and
isn't exposed to the plasnma, it doesn't
serve as an etch-stop function, right?

A When it's covered? Do you nean
it's masked in sone way?

Q When a layer is not exposed to
the surface and therefore isn't exposed to
the plasma, it doesn't -- that |ayer

doesn't serve an etch-stop function,

correct?
A Yes.
Q So do you agree that the | ayer

or the layers above, the i mediately above
| ayer does not affect the etch-stop
characteristic?

A Again, you're going to have to
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say that -- it was rather garbl ed.
Q Sure.

That's -- that's -- think about
this hypot hetical where you have, let's
say, five layers, starting fromthe bottom
one, two, three, four, five -- okay? Wth
me so far?

A Yes.

Q Let's say ny | ayer nunber two,
the second fromthe bottom is ny etch-stop
layer. Wth ne so far?

Yes.

Q So | think you agree that that
| ayer serves as an etch-stop when |ayer
nunber three that's imedi ately above | ayer
nunber two is etched, correct?

A Yes.

Q But [ ayer nunber two does not
serve as an etch-stop during the etch of

| ayers four or five, correct?

A Presumably those | ayers are
gone. | mght be getting this the opposite
way.

Q Actually, let nme just clarify

your answer.
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| understood your answer to be

that when | ayer two serves its etch-stop
function, during the etching of |ayer
nunber three, |ayers nunber four and five
above | ayer number three woul d have al ready
been penetrated. |Is that fair?

A Yes. Nunber three has to be
exposed if you're going to etch it.

Q And, therefore, is it fair to
say that |ayer nunber four and | ayer nunber
five does not affect the characteristic of

etch-stop | ayer nunber two?

A Four and five are the top ones?
Q Correct.
A Yes. | don't see how they could

i npact the etch-stop |ayer on two.
Q Now, we were talking about
plasma. Using a plasma etch invol ves

volatilizing the material that is etched,

right?
A That is correct.
Q Does silicon oxide volatilize in

a fluorine plasnma?

A Normal |y, yes.
Q And that neans the fluorine
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pl asma can be used to etch silicon oxide,
correct?
A Again, yes. It depends on the
power of the plasma. |1t depends on the

pressure. But yes, in general, fluorine
can attack Si Q2.

Q Does silicon nitride volatilize
in a fluorine plasna?

A Yes, it can.

Q And that nmeans a fluorine plasm
can be used to etch silicon nitride,
correct?

A Yes, a fluorine-containing
pl asma can etch nitride.

Q Does a high-k dielectric
volatilize in a fluorine plasm?

A General |y speaking, no, not in
fluorine.

Q And that nmeans a fluorine plasm
cannot be used to etch a high-k dielectric,
correct?

A Cannot is a strong word. There
is sone etching, but not very nmuch.

Q That's fair.

A PCSI TA would not intentionally
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use a fluorine plasma to etch a high-k
dielectric, correct?

A Yes.

Q Whereas a POSI TA might use a
fluorine plasma to etch silicon oxide or
silicon nitride, correct?

A If we're tal king about action
silicon nitride, Si3N4, yes.

Q Do you agree that the etch-stop
| ayer cannot protect the underlying
structure during the formati on of the
plurality of openings if it has already
been penetrated?

MR. DUNTEMAN:  Obj ecti on.

Vague.

A Let nme ask you to repeat it
agai n.

Q Sur e.

Do you agree that the etch-stop
| ayer cannot protect the underlying
structure during the formng of the
plurality of the vertical openings if it

has al ready been penetrated?

A Yes.
Q In other words, an etch-stop
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| ayer no | onger functions as an etch-stop

once it has been penetrated, correct?

A Again, it comes back to in
reality it isn't conpletely uniform the
etch. And so yes, it will start attacking
what is underneath. And as the etch-stop
conpletely erodes, the attack rate won't
increase. So it isn't a zero to one. It
just starts eroding.

Q Ri ght .

And a POSI TA woul d under st and
and appreci ate what you have just expl ai ned
and design an etch-stop layer with etch
selectivity and thickness to mnimze the
possibility of it being penetrated before

all of the vertical openings are formned,

correct?
A Yes, that's correct.
Q You nentioned the term

punch-through in your declaration.
Can you describe the term
punch-t hr ough?
A Punch-t hrough just means that
you have eroded at |east sone of -- well,

you have conpletely eroded the etch-stop
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| ayer at least in sone area.

Q That you have conpl etely eroded
an etch-stop layer, at least in sonme area,
before all of the contact holes are forned
and therefore the etch continues bel ow the
etch-stop layer before it is intended to
happen. |Is that fair?

MR. DUNTEMAN: bj ection.

Vague.

A Yes. Yes, | think that's a fair
assessnent .

Q And punch-through woul d

represent a failure of the etch-stop |ayer,
correct?

A I don't know that that's 100%
certain. If, for exanple, what's under the
etch-stop layer is a buffer, we're not
going to keep that buffer anyway.

And so if it were to etch
slightly into the buffer, people m ght say
that it did its job, because it didn't get
to the gate. The gate is the part of the
device that has to be retained to nmake a
good cont act.

Q So et me nake sure we are on
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the sane page with respect to the term

punch-t hr ough.

| think I understand you to be
sayi ng punch-through refers to penetrating
the etch-stop | ayer before the penetration
is intended to occur as opposed to
punch-t hrough referring to etching through
the gate conductors and causi ng probl ens
fromthat over-etch. |Is that fair?

A No. Perhaps what | said was
somewhat gar bl ed.

Utimately what you' re concerned
about is damage to the gate | ayer, and
punch-through is when we start to etch into
the gate | ayer.

Q And causi ng darmages to the gate
| ayer, is that fair?

A Yes.

Q So then punch-through woul d
represent a failure of the etch-stop |ayer.
Is that fair?

A Yes, if the damage to the gate
| ayer is sufficient such that you can't
make a contact to it, that's ultimtely the

failure.
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If it only etches a very snal

anount at the surface, | don't think you

necessarily would call it punch-through

because it's still functional.

Q Ri ght .

But if -- if during the etch of

t he upper insulating | ayer the shall owest
hol e al ready reaches the gate conductor,
that penetration will deepen when the
| ayers between the upper insulating |ayer
and the gate conductors are etched in
subsequent etch steps, correct?

A Yes, of course.

What I'msaying is if -- if any
of the contacts, the gate contacts are
open, open circuit, there's a failure.

That punch-through has happened. And, of
course, it's going to be nost likely at the
shal | owest cont act.

But if all of themare -- all of
the contacts are continuous and the gates
are contacted, | would say we haven't had a
punch-through on it.

Q A PCSI TA woul d under st and t hat

after etching through the upper insulating
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| ayer, additional etch-stop -- sorry,

additional etch step needs to occur to
extend the contact holes to the gate
conductor | ayer, correct?

A Yes.

Q And those internedi ate | ayers
are relatively uniformfromthe perspective
of contact hole etching, is that right?

A Rel atively uniformin the
| ateral direction, vertical direction?

Q In the vertical direction of
cont act hol e et chi ng.

A Yes, they're relatively uniform

Q And so it would be desirable to
etch through these internediate | ayers,
meani ng starting fromthe etch-stop | ayer
to whatever is i medi ately above the gate
conductor to etch through these | ayers

approximately in lockstep, in a uniform

manner .
Wul d you agree?
A Yes.
Q Now, | think you also testified

that these internedial |ayers are

relatively thin, correct?
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A Yes, that's true.
Q So would it be desirable to sl ow

down the etch through these internedial
| ayers as the etch approaches the gate
conduct ors?

A It all depends on the chemistry
that you use. |If you're using a
fluorinated chenistry, fluorine attacks
tungsten very effectively, then you woul d
want to be very careful that you don't
vol atilize nmuch of the tungsten gate.

If you're coming in with

sonet hing el se that doesn't volatilize
tungsten, you have |less of a concern there.

Q But would it be fair to say that
a POSI TA would not find it desirable to
actually etch faster through these --
through these thin layers, thin
internedi ate | ayers?

A The nost inportant thing is that
it is controlled. |If you have multiple
| ayers, the ideal situation is to etch each
one with -- design the layers with a degree
of selectivity so that you etch the

etch-stop and stop, and then etch the
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barrier and then stop, and then etch the
hi gh-k and then stop. Because you want
to -- there are variations in thicknesses,
there are variations in the etch, and what
you want to do is not |let those variations
accunul at e.

Q The ideal situation you
described to etch through the etch-stop
| ayer and stop, and then etch through the
barrier layer and then stop, and then etch
t hrough the high-k Iayer and then stop, is
it fair to say that through these three
steps, each tinme the i medi ately underneath
| ayer is serving as an etch-stop when the
i mredi at e | ayer above is being etched?

A Yeah, it's not a very good
etch-stop because you don't have the
t hi ckness difference that you have in what
we call a normal etch-stop, right.

The upper insulating | ayer, |
think we called it, is many tinmes |arger,
thicker than the etch-stop | ayer, whereas
here the thicknesses are not dramatically
different. So selectivities of two to one

woul d be just fine.

96
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So you can call them an

etch-stop, but it's not a great etch-stop
Q Etch selectivity is not
dramatic, but it does have the etch-stop
function of slowi ng down the etch, correct?
A Yes, that's correct.
Q Is it fair to say that in this
i deal situation you' ve described, all of
the contact holes extend their depth
t hrough the etch-stop | ayer and the
internedial layers and ultinmately reaching
the gate conductor in roughly a uniform
manner ?
A Yes.

MR HSU. This is a good tine to
pause. W are roughly at a one hour,
Mark. So let's take our next
10- m nut e br eak.

(Recess taken 12:58 p.m)

(Resuned 1:11 p.m)

BY MR HSU

Q Dr. Canpbell, recall earlier we
were tal king about this five-Iayer
structure with | ayer one on the bottom

| ayer five on top?
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A Yes, | recall it.
Q Ckay. So I'd like to go back to
that structure.

Let's say | want to etch through
| ayers fromthe top five, four, three, two,
to reach |l ayer nunber one

Wth ne so far?

A Yes.

Q I think fromyour earlier
testi nony, you will agree that when | ayer
nunber five at the top is being etched,
only layer nunber four serves as an
etch-style function and | ayers two and
three are not etch-stops, correct?

A No, | don't agree with that.

An etch-stop |ayer has the trait
that it has a lower etch rate than the
mat eri al above it.

So if you're etching the
top-nost | ayer and you' re not penetrating
through that | ayer, the next down | ayer
isn"t an etch-stop, it hasn't been -- the
etch hasn't reached it yet.

So |l can't say it's not an

etch-stop or it is an etch-stop. It's
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irrelevant at the nonent.

Q Let me make sure | understand
your testinony.

During the etching of |ayer
five, the top nost l|ayer, |ayer nunber
three isn't an etch-stop because etch
hasn't reached it yet, and so it's -- |ayer
nunber three is irrelevant at the nmonent.

Did | understand that correctly?

A Let ne try to rephrase it.

When you say layer three is an
etch-stop, or not an etch-stop, you have to
say to what. It could be an etch-stop to
| ayer four. | don't see any way it could
be an etch-stop to layer five because
they're not in contact with each other

| guess if layer four were
extremely thin, although |I've never thought
of things this way, normally etch-stops are
directly in contact with the material that
you' re et chi ng.

Q So if | have designed |ayer four
to function as an etch-stop to layer five,
at the tinme that |ayer five is etched

| ayer three is irrelevant because the etch
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hasn't reached it correctly, is that
correct?
A Layer three may be an etch-stop,
| ayer two, layer four. | don't know that.

The etch-stop layer has -- in ny
under standi ng, the etch-stop | ayer has to
be in contact with the layer that it is
being related to.

When you say an etch-stop, it
has an etch difference of some ratio. And
so you have to have two materials and those
two materials have to be in contact.

Q In other words, where an
etch-stop functionality is desired for
| ayer -- for the etching of layer five, one
woul d intentionally design |layer four to be
an etch-stop because |l ayers four and five
are in direct contact. Fair?

A Yes, but if you just need an
etch-stop for layer five and you don't care
about | ayer four, you can bl ow through four
and still stop the etching.

Normal |y, etch-stops refer to
two | ayers in contact.

Q Okay. Wen you say if you don't
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care about |ayer four you can bl ow through
| ayer four and stop the etching --

A Ri ght, and then layer three is
an etch-stop to |layer four.

Q Layer three is an etch-stop to

| ayer four during the etching of |ayer

four?
A Yes.
Q Is that right?
A Yes, that's correct.
Q But [ayer three is not an

etch-stop during the etching of |ayer five,
is that right?

A It's not acting as an etch-stop,
but it still is an etch-stop |ayer to |ayer
four. They're in direct contact and
presumably they have a different etch rate.

Q Do you agree that the Kim
ref erence di scl oses an etch-stop | ayer over
a 3D nenory staircase structure?

A Per haps you can make sure we get
this right, and let me know either Kim --
where Kimis or where the declaration is.

Q Sur e.

Kim | think it was previously
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dropped in through chat, Exhibit 1005. W
can | ook at Figure 22A

A 1005?

Q Yes. Figure 22A, that woul d be
page 39 of the PDF, | think.

A Ckay. Yes, | renenber it now.

Q So let me reask the question.

Do you agree that Kimdiscloses
an etch-stop | ayer over a 3D nenory
staircase structure?

A My recollection of this is that
125B is an

125A and 125B are -- well,

etch-stop -- yeah, 125B is an etch-top

| ayer, and | believe it is still a --
Q And - -
(Si mul taneous crosstal k.)
A Al t hough as | nentioned before,

Kim did have four different possibilities
for that |ayer.
Q And 125B is rel abel ed as 126B

after the very top surface has been

renoved, correct?
A Yes, | believe that's right.
Q Ckay. Now, | just dropped in
Exhi bit 1006, that's the Fang reference.

102
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A Fang.
Q kay. So let's go to Figures 5

and 6. That's page 4 of the PDF.

A Yes.

Q Do you agree that Fang discl oses
an etch-stop |ayer over a 3D nenory
staircase structure?

A Yes, layer one three is an

etch-stop | ayer

Q That's | ayer 1307

A Accordi ng to paragraph 20, an
etch-stop nmaterial -- oh, I"'msorry, 130.
My apol ogi es.

Q Now, turning to the Chen

reference, which is Exhibit 1008 --

A Yes.

Q -- that was al so dropped in
earlier and we can to Figures 7A and 7B on
page 7 of the PDF.

A Yes.

Q Do you agree that Chen discl oses
an etch-stop |ayer over a 3D nenory
staircase structure?

A Yes, | believe it's silicon

nitride over silicon dioxide.
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Q Goi ng back to the Kim
reference --
A Yes.
Q -- Exhibit 105. Do you agree
that Kims Figures 5A through 14B toget her
il lustrate one enbodi ment ?
A G ve nme the nunbers again?
Q 5A through 14B. And I'Il also
poi nt you to paragraph 57, if that hel ps.
A Yes, okay.
Q And do you agree that Kinis
Figures 17A through 22B together illustrate
one enbodinent? And | mght point you to
par agr aph 183.
A The paragraph agai n?
Q 183.
A Thank you. Yes.
Q Now turning to paragraph 35 of
your decl arati on.
A Al right.
Q You said that Dr. Banerjee
argues that other enbodiments from Kim
support inverting the layers of the --
strike that.
You said that Dr. Banerjee
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argues that enbodi nents from Ki m supports

inverting the order of these |layers, is
that correct?
MR. DUNTEMAN: (bj ecti on.

M scharacteri zes the decl arati on.

A Repeat the question again,
pl ease?
Q Sur e.

I n paragraph 35, you said that
Dr. Banerjee argues that other enbodinments
from Ki m support inverting the order of
these layers, neaning the sacrificial and
the dielectric |ayers, correct?
MR. DUNTEMAN:. Sane obj ecti on.
A So 22A is a heavily nodified
diagramthat Dr. Banerjee set up.
| believe that Dr. Banerjee
believes that is the enbodi nents supporting
the inverting layers, but | certainly don't
see them
Q Well, | understand that you
disagree with Dr. Banerjee's |ayer
i nversion. But you don't dispute that
ot her enbodi nents from Ki m di scl oses

inverting the order of these |ayers,
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correct?
A | would have to go back to Kim
and | ook at those figures one nore tine.
Kimis 10057
Q Kimis 1005.
Actually, 1'Il refer you to your
decl arati on, paragraphs 40 and 41.
A Ckay.
Q Where you cite Kim paragraph 90
and 91. So why don't you go ahead and
revi ew t hose two paragraphs first.
A So | do agree with what we've
witten here in 40, that Dr. Banerjee
argues this nmeans the sacrificial/gate
stack |l ayer is disposed on top of the
dielectric layer in this enbodi nent.
THE COURT REPORTER: |"msorry,
coul d you repeat that answer again?
THE W TNESS: Sure.
A | just briefly summarized the
end of paragraph 40. Dr. Banerjee argues
this nmeans the sacrificial/gate stack |ayer
is disposed on top of the dielectric |ayer
in this enbodi ment.
Dr. Banerjee then concludes that
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because this | anguage is absent fromthe

description of the enmbodinent in Figure 17A
and 22B, it nust still apply and was sinply
omtted as an overl appi ng description.

| don't see it that way. |
think this patent is well-witten. And as
we said before, as in 41, it doesn't follow
the requirenents. It doesn't follow -- it
says the 125 | ayers are not properly
al i gned.

MR. HSU. Can we go on a slight

break? Of the record.

(Recess taken 1:34 p.m)

(Resuned 1:35 p.m)

A So sunmari zi ng paragraph 40 and
briefly 41, Dr. Banerjee argues this
sacrificial/gate stack | ayer is exposed on
top of the dielectric layer in the
enbodi ment .

Dr. Banerjee then concl udes that
because this | anguage is absent fromthe
description of the enbodinent, it nust
still apply and was sinply onitted.

As it says there, | disagree.

think this was -- he wote a relatively
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well -witten patent and what he wants to be

there was not there.

And then in 41, |I'll just say
briefly again, the barrier |ayers are not
where they' re supposed to be in the
construction that Dr. Banerjee set up
Specifically, the 125A is not in the right
ar ea.

Q | understand that you dispute
Dr. Banerjee's layer inversion with respect
to the Figures 17A through 22B enbodi nent.

The question is: You don't
di spute that Kimdiscloses this |ayer
i nversion respecting the Figures AA, AB
enbodi ment, correct?

A Ki m does have those figures. So
to the extent that they are there, yes,
they are there.

Q I n paragraph 41, and |' m near
the top of page 28, the second |ine from
the top, you said: Covers only end
portions or side walls of the sacrificial
| ayers SCl to SC8.

Do you see that?

A Yes, | do.
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Q Did you nean to say that the end
portions and side walls nmean the sane
t hi ng?
A It was ny interpretation, yes.
Q Okay. Let's turn to the Chen
ref erence.
A The nunber ?
Q Exhi bit 1008.
A Ckay.
Q Okay. Let's turn to Figure 8C
and 8D, page 9 of the PDF.
A Yes.
Q What do you understand these
figures to depict?
A This is a band di agram show ng
the energy levels for the conduction and
bands for the addition of a high-k materi al
al ong the side walls of the steps.
Q Did you say a band di agramor a
Venn di agranf
A B-A-N-D, band, an energy band
di agram
Q And I'Il refer you to paragraph
50. Figure AC shows a two-layer etch-stop
configuration, correct?
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A Yes, | see that.
Q Ckay. And in the Figure AC

configuration, silicon oxide is the first
stop layer to 10 and silicon nitride is the
second stop layer to 20, correct?

A Yes.

Q And Figure AC shows a tunneling
l ength of L3, correct?

A Yes.

Q ["1l refer you to figure --
sorry, paragraph 52.

In the Figure 8 -- sorry, in the

Fi gure 8D configuration, silicon oxide is
the first stop layer 210 and al um num oxi de
is the second stop |ayer 220, correct?

A I'"mjust catching up to you.
|"msorry, 527

Q 52, right.

A Yes.

Q So the silicon nitride stop
| ayer Figure 220 of Figure ACis
substituted with a high-k dielectric in

Figure AD, correct?

A That's correct.
Q And Figure AD configuration has
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a tunneling length of L4, correct?
A Yes, that's correct.
Q And L4 is larger than L3,

correct?
A Yes, that's correct.
Q You can set aside Chen for now.

Now |l et's go back to your
decl arati on.
A Al'l right.
Q Par agr aph 42.
Now, paragraph 42 starts with:
"The elenents nmissing fromKims Figures 4A
t hrough 14B enbodi ment that are discl osed
only in Figures 17A through 22B."
Correct?
A You're asking nme if these
figures are accurate?
Q No. So let nme rephrase ny
guestion.
I n paragraph 42, you start out
by identifying elenents in the Figure 17A
t hrough 22B enbodi ment that are m ssing

fromthe Figure 4A through 14B enbodi nent,

correct?
A Yes.
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Q And you identify an etch-stop
| ayer and a barrier |ayer, correct?
A Those are two exanpl es, yes.
Q Are there additional mssing
el ements that you have not identified here?
A | would have to study it. But
as it is witten currently, it is "such

as," which neans that there could be
others. | don't recall off the top of ny
head if there are.

Q (I'naudi ble) -- for the m ssing
el ements that you consider to be rel evant
to your consideration in formng your
opi ni on?

A I'd just say that at the nonent
these are the two that are present.

Q Now, this paragraph 42, in the
nm ddl e of the paragraph is a sentence that
begins with: "Attenpting such a
conbi nation."

Do you see that?

A Yes, | do.

Q What conbi nati on were you
referring to there?

A ["msorry, | can't renmenber at
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the nonment. | apologize, but it's going to

take a while to think about it.

So this is Kim in the know edge
of a POSITA, and particularly referring to
etch-stops -- the paragraph again is?

Coul d you tell me the paragraph again in
t he decl aration?

Q 42.

A 42. Thank you very nuch.

Vell, what | remenber about
this, sitting here, is that Kim-- yeah, so
Kim although he did nmention an etch-stop,
nost of Kimwas about the CVB
pl anari zation. And | recall that there was
an attenpt to map the planarization process
onto the etch-stop layers and to substitute
one for the other.

Q So earlier you testified that
you agree Kimdiscloses an etch-stop |ayer
over the 3D nenory staircase structure.

Do you renenber that?

A As | said, he had four potenti al
etch-stop | ayers.

Q And Kinm s etch-stop | ayer

functions as an etch-stop during the
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etching of the contact holes, correct?
A | can't argue one way or the
other. | don't know whether it was an

effective etch-stop or not.

Let's see...

All right. So I think this was
di scussed in 58. "A PCSITA woul d not have
understood Ki mas disclosing the etch
selectivity between the interlayer
dielectric 130 and the etch-stop |ayer 125
for planarization discloses a process for
form ng contact holes where the etch-stop
| ayer i s exposed, but not penetrated
t hr ough. ™

A PCSI TA woul d not have
understood Kim s planarization process to
be used for formi ng contact holes.

Kim s planarizati on process
di scussed usi ng chem cal nechanica
polishing to create a flat surface, not
contact hol es.

| believe this is related to
what we were just discussing.

Q Ckay. Let's look at Kinis

Fi gure 22A, Exhibit 1005.
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A Al'l right.
Q Actually, let's start from

Fi gure 19A, PDF page 33.

A Al'l right.

Q There you see the etch-stop
| ayer 105A and 105B covering the entire
staircase including the top surface of the

staircase, correct?

A You nean 125A and 125B?

Q Correct.

A Yes.

Q And then the CVP pl anarization

process you are referring to can be seen in
Fi gure 20A where now the top surface is
pl anar after the CMP process and with it
the top surface |layer of the etch-stop 125A
and 125B is renpved, correct?

A Yes, looks like it's 126 in this
figure, but yes.

Q Ri ght. Thank you for that
clarification.

W di scussed earlier that Kim

changes the nunbering from 125 to 126 to
reflect this renoval of the very top

surface of the l|ayer 125
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Do you agree?
A Yes.
Q Ckay. So then this -- what's
left of |ayer 126A and 126B covers the
entire staircase except the top surface
where what used to be present in 125A and B
has been renoved. Correct?
A Yes.
Q Now, what function does this
remai ni ng portion that's represented by
126A and 126B perfornf?
A 126A --
MR DUNTEMAN:  Obj ecti on.
Vague.
A Fromthe figure you were show ng
me, 28, | would expect 126A to be a buffer
| ayer, possibly silicon dioxide, and 126B
to be an etch-stop | ayer.
Q An etch-stop layer that works as
an etch-stop during the etching of the
upper insulating |layer 134, correct?
A Presumably, yes. But don't know
if it functions or not.
Q well, if you | ook through -- al
the way -- let's see, we were on Figure
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20A. If you |l ook through Figures 20A, 21A
22B -- 22A, excuse me, the upper insulating
| ayer is etched to formcontact holes to
the gate conductor, correct?
A Correct.
Q And so the etch-stop |layer 126B
will serve as an etch-stop during the
etching of those contact holes, correct?
A That's what its function should
be, yes.
Q Let's turn back to your
decl arati on.
A Al'l right.
Q Let's go to paragraph 44, and
this is on page 29 or 32 of the PDF
A Al right. What would you I|ike
to discuss?
Q In the m ddl e paragraph -- | was
trying to find it.
In the m ddl e of the paragraph,
probably the easiest way to find it is the
line after "ny 40 years of experience."”
A Ckay.
Q So in that line, in the next
line it says: "Mnor alterations in one
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process step usually changes the outcone of

ot her process steps.”
Did | read that correctly?

A Yes, you did.

Q And then you refer to the
reversal of the gate stack as one such
m nor alteration. So that would be costly
in noney and tinme, correct?

A | don't think | refer to it as a
m nor alteration. But yes, reversal on
each stack would |ikely cause probl ens,
woul d very likely cause probl ens.

Q Ckay. But is it fair to say
that the reversal of the gate stack
suggested by Dr. Banerjee would change the
outcome of other process steps?

A Al nost certainly.

Q Now, let's turn back to the Chen

reference, Figures 11A and 11B on page 12

of the PDF
A Yes.
Q You agree that the Figure 11A

shows a gat e-stack-on-the-bottom
configuration and 11B shows a

gat e-stack-on-top configuration, right?

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 118

Micron Ex. 1086, p. 118
Micron v. YMTC
IPR2025-00228



© 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, INC. v Stephen Campbell

YANGTZE MEMORY TECHNOLOGIES COMPANY January 16, 2026
119
A Yes.
Q Wul d going fromFigure 11A to

Figure 11B as shown here in Chen change the
outcome of other process steps, too?

A Yes.

Q Let's turn back to your
decl arati on, paragraph 45.

Here you di scuss the --

Dr. Banerjee's nodified figures of the
gat e- st ack-on-top configuration having sone

steps with two gate conductive | ayers,

correct?
A Yes.
Q And then you show the exanmple in

a large figure on page 32 at the end of
par agraph 45, right?

A Yes.

Q And you understand that what
Dr. Banerjee proposed as swapping --
descri bing that.

And you understand that what

Dr. Banerjee proposed as in place of where
Kim shows a dielectric |ayer, Dr. Banerjee
shows a gate stack and vice versa, correct?

A Yeah. kay, let's say that
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that's the case. But clearly this is not

that. W didn't have two gates
overl apping -- aligned with each other
prior to trying to do this transformation.

So you're asking nme do | know
what he was trying to do. It doesn't |ook
like -- it doesn't look Iike he's doing
what he thought he said he was doing.

Q Vell, I was -- | didn't ask for
that, but that's fine.

I was hoping to get to, do you
agree that this -- these gate | ayers shown
in the nodified figures, the nodified
gat e-stack-on-top figures correspond to
what -- correspond to dielectric layers in
Kim's original figures?

A We're tal king about | ayers 126A
and 126B?

Q No. We're tal king about, for
exanpl e, layers 161, 162 and so forth, the
gate stack | ayers.

A Ckay. So the question is, in
the attenpt to switch 162, 163, 164 with
112, 113, 114, is that what you're asking?

Q So let me rephrase my question.
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Do you agree that what is shown

in the nodified figures, the |ocations of
gate stack 161 through 166 correspond to
the locations of the dielectric |ayers 111
t hrough 116 in the unnodified figures?

A Yes, that's mny understandi ng.

Q Now, if all of the dielectric
| ayers, for exanple 116 through -- 111
through 116 have the sane thickness in Kim
then there wouldn't be this issue of a gate
stack having two | ayers as you show here on
page 32, correct?

A You're asking nme to define why
this figure came out to be the way that it
is. | don't know why it wound up this way,
but that's what we get.

Q Ckay. Let's goto Kim Let's
| ook at Figure 12B, page 21 of the PDF.

A ["'mon 12B

Q Here it shows dielectric |ayers
111 through -- just keeping with our
previ ous discussion -- 116.

Do you agree?
Yes.

Q And you see that |ayers 112 and
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116 are thicker than other dielectric
| ayers, right?
A Yes.
Q Do you know i f Kimrequires sone

dielectric layers to be thicker than

ot hers?
A | do not know.
Q But here you agree that Figure

12B shows sone dielectric layers to be
t hi cker than others, right?

A Yes, | do.

Q Now |l et's go back to your
decl arati on, paragraph 46.

["mgoing to start reading from
the very bottom very end of page 32 where
you said: "To accommodate the shortening
of the contact plugs, it would require
alteration of the etch steps and processes

used to etch the openings for the word-1line

contacts."
Did | read that correctly?
A Yes.
Q VWhat etch steps were you

referring to?

A This is the etch down to the
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contacts for the gate contact. The

di stances are going to be different and may
very well require changes in the etch
process.

Q And can you give ne sone
exanpl es of changes in the etch process?

A It is, again, going back to what
we di scussed earlier today. The etch
process is extrenely conplex. It is not
given to us, so | don't know what the
chenmistry is, what the power is.

But | know that if you are
novi ng the positions out of the context
that you are trying to etch, it is not
unusual .  You have to tune the etch process
to get results that are effective.

Q So you were referring to our
earlier discussion about, for exanple,
chanber pressure?

A Yes.

Q Tenperature, et cetera, that a
PCSI TA woul d go to Lam Research or Applied
Materials to get the recipes for, correct?

A Yes. The way that it works is

that the conpanies provide a recipe as a
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starting point. Principally, it will do a
decent job, but usually it's tweaked by the
| ocal PGCSI TA and engi neer.

And so |'m not saying that they
woul d have to go back to Applied Materials
and get new recipes, but it's very likely
that they'll have to tune the recipe
because of a change in the position of the
contacts.

Q But these are recipes for
paraneters that none of the patents,
i ncluding the '276, discloses, correct?
A That's correct.

MR. HSU. Okay. We are at just
past the one-hour mark. So | think
this will be a good tine for a break.

MR, DUNTEMAN: Sounds good.

(Recess taken 2:12 p.m)

(Resunmed 2:24 p.m)

BY MR HSU

Q Al right. Let's |ook at
par agraph --

A Before we continue, could | make
a correction? | realized sonmething |I said

was nhot correct and I'd |ike to straighten
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it out.

MR. DUNTEMAN: Go ahead,

Dr. Canmpbell.

THE W TNESS: Very good.

A So we were discussing the
etch-stop layers and buffer layers on Kim
and particularly what the issues were with
that. And | thought it was because they
weren't there. And, indeed, it was
denmonstrated to me that the etch-stop |ayer
and buffer layer were there.

The problemis not that they are
there, but just covering paragraph 56 and
57 of the declaration, Dr. Banerjee cites
paragraph 173 of Kim but that paragraph
does not nmention two steps with perm ssion
of contact holes. And this is obviously
very inportant.

But rather, it just discloses
form ng contact holes, not stopping on the
etch-stop, but just going straight through
down to the gate | ayer

As a result of this information,
the hol es penetrate rather than nerely

expose the etch-stop layer, and so the
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word-1ine contact plugs can be connected to

the gate el ectrodes which expose the
etch-stop | ayer

Dr. Banerjee assunes -- asserts
that the POSI TA woul d have recogni zed the
need for an extra step in the contact hole
and that the etch-stop layer "nmay be fornmed
of a material having an etch selectivity
with respect to the interlayer dielectric.”

But | have to disagree. A
POSI TA woul d have understood this passage
fromKimexplicitly discloses when a
two-step etching process is intended,
specifically etch activity, and the passage
relates to the two-step planarization in
the cell area region, not formation of
contact hol es.

This was why | brought up the
pl anari zati on part of the process. But it
was hot because the etch-stop | ayer was
there. It was not there. Rather, it was
t he hol e going through the etch-stop |ayer,
the buffer, down to the gate that caused
t he issue.

So ny apologies for getting that
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conf used.
Q Ckay. | think you read from

par agraph 56 and 57 of your decl aration,
but you cover basically two separate
issues. So let's break it down one at a
time.

A Very wel | .

Q First is that you -- in your
opi nion, a POSI TA | ooking at Ki mwoul d not
have understood that the etch would stop at
the etch-stop |layer 126B because -- because
Kims figures do not show such a phase in
the etch process, is that correct?

A Well, the figure shown in that
and the | ack of text describing the second
etch process is the reason that we think
that a POSI TA woul d be mi sl ed.

Q What do you nean by that answer,
"the lack of text describing the second
etch process is the reason why we think a
POSI TA woul d be m sl ed"?

A Ki m does not explicitly say that
when asked to etch down to the etch-stop
| ayer and then have a second etch process

that will etch down to the gate el ectrode,
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it shows a diagramonly of it going all the

way down to the gate, and it doesn't say
etch down to an etch-stop and then change
chem stry and etch down to the gate.

So one woul d assune then you
just go straight down to the gate.

Q And your opinion is based on
Kim s disclosure as illustrated in Figures
21A and 22A, correct?

A The Figures 21A and 22A provide
a visual denonstration of what | think is
incorrect, and the lack of text in Kim
calling for the second etch process
rei nforces that problem

Q So in your opinion, Kims
process of etching through the upper
i nsulating layer would bl ow right through
the etch-stop |layer 126B and ot her
internedi al |ayers below and go right to
the gate conductor.

Did | understand that correctly?

A Yes.

Q So your testinony is that what
Kimcalls a step-wi se etch-stop pattern 126

doesn't function as etch-stop, correct?

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 128

Micron Ex. 1086, p. 128
Micron v. YMTC
IPR2025-00228



© 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, INC. v Stephen Campbell

YANGTZE MEMORY TECHNOLOGIES COMPANY January 16, 2026
129
A It's not a perfect etch-stop,
no.
Q But there isn't ever a perfect

etch-stop, is there?

A No, there isn't. Silicon
nitride is not a particular great one.

Q There isn't a perfect etch-stop

in Kim correct?

A There isn't a perfect etch-stop
i n anyone.
Q Ckay. And the second part of

your quotation from paragraphs 56 and 57
has to do with planarization
Actual ly, before we go there,
woul d you agree that a POSI TA does not have
to deposit an etch-stop layer uniformy
across the entire staircase?
And by uniformy, | nean a
single layer all the way through or two
| ayers all the way through, et cetera.
A Are you asking can we have
different thicknesses at different steps?
Q O can we have, for exanple, one
etch-stop layer over certain steps of the

staircase, but two layers over only certain
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steps of the staircase?

A As with nost processes, anything
is possible. But it requires additional
maski ng and overlay. So it would not be
desirable, but it could be done.

Q And is it your testinony that
Kims step-wise etch-stop pattern 126 is
essentially useless as an etch-stop for the

formati on of contact hol es?

A No, | would not say it's
usel ess.
Q So the step-wise etch-stop

pattern 126 of Kim perforns an etch-stop
function during the etching of the contact
hol es, correct?

A It will slow the etching process
prior to getting to the gate. Really all
one needs is an etch process that is highly
selective to the gate materi al

Q And whi ch etch process were you
referring to there? What specifically is
bei ng et ched?

MR. DUNTEMAN. objection. Form

A What you previously called the
upper insulator, | believe.
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Q So | think I"mnot sure the
parts of your answer would -- strike that.

I"'mtrying to reconcile the two
parts of your answer.

You testified that the etch-stop
layer of Kimw Il slow down the etch
process of the upper insulating |ayer
during the etching of the contact hol e,
correct?

MR. DUNTEMAN: (bj ecti on.

M scharacteri zes testinony.
A Whul d you repeat it, please?
Q Sure.

You testified that the etch-stop
layer of Kimw Il slow down the etching
process through the upper insulating |ayer

during the etching of the contact hol es,

correct?
A Yes, that's correct.
Q So the etch-stop layer of Kim

functions as an etch-stop, correct?
MR. DUNTEMAN. (Objection. Form
A As we have di scussed earlier
today, when etch-stop is in contact with

two naterials and has a | ower etch rate,
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the answer is yes. It is still an
et ch- st op.
Q In other words, it will have

sonme effect of slow ng down the etching of

t he contact holes such that the etching or

the etch would not blow right through it,

correct?
MR. DUNTEMAN: (bjection. Form
A Yes, it will slow down the etch.
Q And that's the etch-stop

function that it serves, correct?
A Yes.
Q Now let's turn to paragraph 46
of your decl arati on.
Here | would just like a

clarification.

Starting fromthe fourth Iine on

page 33, starting -- the sentence starting

with "the switching may al so.”
Do you see that?

A Yes.

Q kay. And then in the mddl e of

that sentence, you refer to the insulating

| ayer above the sacrificial |ayers.

Which is the insulating | ayer

132

www.LexitasLegal.com/Premier Lexitas

888-267-1200 Page 132

Micron Ex. 1086, p. 132
Micron v. YMTC
IPR2025-00228



© 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, INC. v Stephen Campbell
YANGTZE MEMORY TECHNOLOGIES COMPANY January 16, 2026

133
above that you're referring to there?

A Ckay. So we're tal king about
the insulating | ayers above the sacrificial
| ayers, which | would take to nean the
insulating layer that is on top of what we
have been calling the upper insulating
| ayer.

So if we look at the figure on
33, what we've been calling the upper
insulating layer in left, in the origina
is in blue, and the [ ayer above that is the
| ayer that is being described.

Q Ckay. So that insulating |ayer
above the sacrificial |ayer refers to what
we have been calling the upper insulating
| ayer, or nore specifically as to Kim Kim
calls it the interlayer insulating pattern
134, is that correct?

A Yes, | believe that's the
correct one.

Q Ckay. Then can you explain this
sentence, the same sentence in paragraph
46: "The switching may al so change the
etch selectivity between the" -- now we

clarify -- "the upper insulating |ayer and
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the sacrificial layers thenselves."

Why does that matter?

MR. DUNTEMAN: nj ection.

Conpound.

A So the upper insulating |ayer,
as we're describing it, has to be
pl anarized with the CVWP process. The
change may alter that process.

"1l leave it at that.

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

You' re saying the change to the
order of the alternating layers in the
staircase may alter the CWP process, is
that correct?

MR. DUNTEMAN: Qbj ection. Asked

and answer ed.

A I"'msorry, | can't give you a
good answer. | don't recall this exact
par agraph, so |'munable to reconstruct it.

Q Ckay. Setting that paragraph
aside, let's go back to Kim Figure 19A
page 33 of the PDF

A Page 337
Q Yeah, Figure 19A
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A Al right.
Q You see here, this is before the

top surface of the staircase is planarized,

correct?
A Yes, that's correct.
Q And then in Figure 20A, we see a

pl anari zed surface, top surface, correct?

A That's right.

Q And that planarization is
performed using CWP, correct?

A Yes, that's correct.

Q So CMP is applied to the surface
as it exists in Figure 19A and eventual ly
after the CW process is done we end up

with the top surface of Figure 20A,

correct?
A Yes.
Q Now, the alternating layers in

the staircase do not appear on the top
surface of the staircase, correct?

A Say that again?

Q The alternating sacrificial and
dielectric layers of the staircase do not
appear on the top surface of the staircase

as CW° is applied as shown in Figure 19A,
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correct?
A Yes, that's correct.
Q And CVP has no inpact on

mat eri al s underneath the top surface, is
that correct?

A CWP affects a relatively thin
layer. So | will say yes, it's close
enough to not hing.

Q Let's go to Chen again. That is
Exhi bit 1008, Figures 7A and 7B, page 7 of

t he PDF.
A Al right.
Q We di scussed earlier that 7A is

a gate stack-on-bottom configuration and 7B
is a gate-stack-on-top configuration.
Do you recall that?

A Yes.

Q Wul d you agree that
i mpl ementing the Figure 7A configuration
i nvol ves a trenmendous anount of work?

A Yes.

Q And going fromthe Figure 7A
enbodi nent to Figure 7B enbodi nent is not
as intensive in terns of the anount of

wor k, correct?
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MR. DUNTEMAN:  Obj ecti on.
Vague.
A There is not as nuch work as

starting ab initio. Are you saying if

you' ve done 7A first, 7B would not be as

hard as 7A?
Q Is that fair?
A Yes, that would be fair.
Q And that trenmendous anount of

work that we referenced i nvol ves, for

exanpl e, optim zing the etch process,

right?
A Yes, one of the things, yes.
Q And that involves the paraneters

that we di scussed earlier, for exanple,
pl asma power, bias voltage, chanber
pressure, et cetera, right?

A Those are the things that are
included, yes. That's just the etch
processes. There are lots of processes
that are going on, but yes, that's one.

Q And are these paraneters

interrel ated?

A Absol utely.
Q And so adjusting one paraneter
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may require adjusting other paraneters?
A Usual ly it does, yes.
Q So in order to nake that
i npl ementation -- nmake an inplenmentation

such as shown here in Chen's Figure 7A or
7B, a POSI TA woul d have to eventually know
all of the paraneter, right, because they
are interrel ated?

A Yes.

Q And it wouldn't be useful to
know just one paraneter without know ng
others, is that correct?

MR. DUNTEMAN:  Obj ecti on.

Vague.
A Yes, that's correct.
Q But these are paraneters that

you testified earlier that none of the
patents at issue here including the '276
itself disclose --

MR, DUNTEMAN: Cbj ecti on.

BY MR HSU:
Q -- in the specification,
correct?
MR, DUNTEMAN:  (bj ecti on.
Vague.
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A Yes. | said that none of the

patents involved in this have detailed
reci pes for their etch processes.

Q And was CWP simlar in that
regard, namely, that CMP al so involves a
ot of interrelated paraneters?

MR DUNTEMAN:  Obj ecti on.

Vague.

A The answer to that is a
qual ified yes, CMP does have multiple
parameters that one has to optimnize, but it
is much |l ess conplicated than high aspect
rati o etching.

Q As of the date of the patent,
was CVMP widely used in the industry?

A CWP was widely used in the

industry by the tinme period the patent

was -- whatever the word is -- was -- |I'm
sorry.

Q Ef fective, the date of the
pat ent ?

A Thank you very nuch.

Q Ckay. And was contact hole

etching also widely practiced in the

sem conductor industry by the priority date
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of the patent?

MR. DUNTEMAN: (bj ecti on.
Vague.
A Are we tal king about the contact

holes to the gate?

Q Yes.

A O just the contact holes in
general ?

Q Contact hole to the gates.

A Contact hole to the gate..

Let's say it was pushing the
envel ope of what was common in the
sem conductor industry and it was a -- and
has been -- a limtation to how high the
stack could be in the 3D
Q So, for exanple, the contact
hol e etching in the Chen reference was
pushi ng the envel ope of what was common in
t he sem conductor industry, is that fair?
MR. DUNTEMAN: bj ection.
Vague.
A So it is sonewhat difficult to
answer that question because Chen doesn't
say what the size of the contacts are,

exactly how many |ayers there are in the
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stack. So | can't say that definitely it's

pushing the art toward -- well, it's not
given, the information is not given.

Q Wul d you agree that this
pushi ng of the envelope to a | arge extent
depends on what can be provided by the
equi prent manuf acturers, we nentioned Lam

Research and Applied Materials, for

exanpl e?
MR, DUNTEMAN: Obj ection. Form
A So say that again?
Q Let ne withdraw that question.

"Il ask a different one.

Can you expl ain what you neant
by pushing the envel ope of what was conmon
in the sem conductor industry?

A Yes. |If we step away from 3D
and | ook at those 2D structures, whether
they' re NAND nenory devices or they're
| ogical circuits, the standard
paraneters -- the standard geonetry, sorry,
let's say in the early teens when 3D was

first starting out, feature sizes were 20

nanoneters, let's say -- well, 22
nanoneters was the node, so we'll call it
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22 -- and the depth that you would go

through half a micron. So we're talking
about sonething that's much shall ower than
the stack that's used in the 3D

And the very early days in the
3D, the stacks were not as high as they are
now because the etching process has
i nproved.

Q And by the early day of in the
3D, you're referring to the early 2010s, is
that fair?

A 2013 is often cited as when it
first canme out.

Q And do you agree that by 2018,
the deposition process for laying down a
48-1 ayer alternating stack was mature?

MR. DUNTEMAN: bj ection.

Vague.

A It was comon by that tine, yes.
| nean the | eadi ng conpani es were capabl e
of doing that.

Q And do you agree that by 2018,
the general fab techni ques for 3D NAND were
known?

MR. DUNTEMAN.  Obj ecti on.
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Vague.
A Il will have to agree with ny

| awyer here. The process technol ogy
continues to inprove. To suggest that it's
stagnant at some point is not the case.

Q | didn't suggest that it was
stagnant at sonme point. So |let ne maybe
try to just repeat the guestion.

Do you agree -- and with the
understanding that | don't mean to suggest
it was stagnant -- do you agree that by
2018, the general fab techniques for 3D
NAND wer e known?

MR. DUNTEMAN:. Sane obj ecti on.

A Again, | can't answer that
because the new material and new processes
are continually coming into use.

The materials that we use for
etch-stop, materials held, materials that
we used for the gate, it used to be poly
and now it's tungsten.

Are you saying that there's no

radical difference, it's just a constant

I nprovenent? | haven't seen a radical
difference. |'ve seen constant
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I mprovenent, but it is constantly changi ng.

Q But the change in material that
you di scuss for the gate, for exanple from
poly to tungsten, that occurred years
bef ore 2018, correct?

A Yes, absol utely.

Q Roughl y, what year did that
occur ?

A That was quite early. Certainly
before 2017. | don't know, '15, '16.
wasn't really involved in it that early.

Q All right. I'mgoing to drop in
one other reference. Exhibit 1007, the Han
ref erence.

A Sorry, this is Han?

Q Correct.

A Al right.

Q All right. Let's turn to
par agraph 156 of Han

A Al right. |'mat paragraph
156.

Q Thi s paragraph 156 starts out
with "at | east one patterning process nmay
be perforned on the upper filling

i nsul ation |ayer 200."
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Correct?
A Yes.
Q What does that patterning

process refer to?

A So when they're tal ki ng about
| oner contact hol es and upper contact
hol es, that refers to what we di scussed
earlier today of grouping the contacts into
etching in the upper contacts and the | ower
cont acts.

Q So each -- when it says at | east
one patterning process, it inplies a
potential of using multiple patterning

processes, correct ?

A Correct.
Q And that's nultiple
processing -- strike that -- multiple

patterning processes to etch the contact
holes in nultiple groups, correct?

A That's ny understanding of it,
yes.

Q And each patterning process

woul d i nvolve its own nmask, correct?

Yes.
Q Now, going back to our earlier
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di scussi on about what was going on in the

2018 timefrane, do you agree that by that
tinme, 2018, 32, 48 and 64-1ayer 3D NAND
| ayer devi ces used conventional tools for
the high aspect ratio channel hole, contact
hol es that we've been di scussing?
MR. DUNTEMAN. (Obj ection. Vague
and conpound.

A Can you explain what you nmean by
conventional etching as opposed to
what ever ?

Q "' musing conventional etching
tools to refer to whatever a POSI TA woul d
have understood to be conventional at that
poi nt .

MR. DUNTEMAN: Same obj ection.
A Again, that isn't very hel pful
So again, if we're tal ki ng about
the 2017-2018 time period, you' re | ooking
at about a 5-micron thick stack and the
aspect ratio will be higher than what woul d
be used in conventional CMOS, for exanple.
It could be that sonmeone was
able to make that work, but |I -- | don't

know that it was possible.
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Certainly with the stacks in

t hese days, the technol ogies used for CMOS
for etching are not acceptabl e.

So what I'msaying is, |I'mnot
sure. | probably -- people were trying to
nmake the existing hardware work because |
don't know that the conpanies that are
maki ng this equi prent had a | arge enough
user base to invest the noney to create
such a machi ne and to devel op the
technol ogy, the recipes. So you're kind of
on the cusp at 2017.

Q Two | ayers of the same nmateria
have the same etch properties, right?

A Two etch materials have the same
properties?

Q Let ne reask that.

Two | ayers made fromthe sane
materi al have the same etch properties,
correct?

A To say that it's the sane
material is not sufficient. Does it have
the sane structure, the sane grain size,
same dopants -- are you saying in al

aspects the two layers are identical?
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Q Right, that's -- keep all else

constant, just considering the materi al
then two | ayers made fromthe sanme nateri al
woul d have the same etch properties,
correct?

A Ceneral |y speaking, the answer
woul d be right, if the top one is exposed
to air and there's sone oxidation, there
could be a slight difference. But
that's -- assuming that there's no air or
it's not -- the material doesn't oxidize,
then the answer woul d be yes.

Q Ri ght .

If the material oxidized, it's
no |l onger the sane material, right?

A Yeah.

Q And nowis the --

(Si mul t aneous crosstal k.)

A Maybe you put it in there when
it was the sane material, but it oxidized
in the etch chanber. 1It's not unconmon.

Q Is the converse al so true,
specifically two | ayers nade from different
mat eri als generally have different etch

properties?

www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 148

Micron Ex. 1086, p. 148
Micron v. YMTC
IPR2025-00228



© 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, INC. v
YANGTZE MEMORY TECHNOLOGIES COMPANY

Stephen Campbell
January 16, 2026

A General |y, yeah.
Q Now | et's turn back to Chen,

Exhi bit 1008, and paragraph 41 of Chen.

A One second. Ckay, paragraph?
Q 41.

A 41, thank you. Go ahead.

Q Now, Chen di scl oses six

different materials or conbinations thereof
for the second stop |ayer, correct?

A Yes.

Q Does Chen restrict the second
stop layer to a subset of these six
different material s?

A It woul d appear that there are a
few of the materials for the first stop
| ayer are not acceptable for the second
stop | ayer.

Q Can you explain why it would not
be acceptabl e?

A Ch, perhaps | read this wong.
Let nme |look at this one nore tine.

Al right. So it |ooks |ike
there are a few materials that are
acceptable for the first stop l|ayer, but

not for the second stop |ayer.
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Q Can you explain what is not

acceptabl e for the second stop |ayer?

A Well, it doesn't allow silicon
oxide. It does allow silicon nitride,
whi ch does not appear. | guess the

difference is just the silicon nitride or
the silicon oxide.

Q So let me clarify my question.

We tal ked about earlier that
Chen discloses six different materials for
the second stop |layer or conbinations
t hereof, correct?

A Yes.

Q Does Chen further restrict the
second stop layer to a subset of the six
materials or conbination thereof?

A There are five for the second
stop layer and there are five for the first
stop layer. Again, the first stop |ayer
has silicon oxide and the second stop | ayer
has silicon nitride.

Q | stand corrected. Chen
di scloses five different materials or
conbi nations thereof for the second stop

| ayer.
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A Yes.
Q Does Chen further restrict the

second stop layer to a subset of these five
different materials or conbinations thereof
ot her than the fact that the second and the
first ought to be different?

A Are you aski ng sonething for
beyond the silicon oxide and the silicon
nitride?

Q Let me try to be clear.

Par agraph 41 of Chen says: "A nmaterial of
the second stop layer 220 may i ncl ude
silicon nitride, alum num oxide, nmagnesium
oxide, silicon zirconium oxide, silicon
haf ni um oxi de, or conbi nati ons thereof."

Correct?

Yes.

And then it further says: "The
first stop layer is different fromthe

second stop |ayer."

Correct?
A Yes.
Q And that | ast sentence that the

two |ayers be different, is that because --

is that for the first layer to serve as an
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etch-stop during the etching of the second

stop layer 220 so that there can be etch
selectivity?

MR. DUNTEMAN:. Objection. Calls
for specul ation.

A | have to agree with ny counsel,
| would only be speculating on why they are
choosi ng this.

It could be that they want to
have different etch rates for the different
| ayers. But again, it's just specul ation.
| have no definitive data that | can cal
upon.

MR HSU. So let ne pause for a
second. | understand we are up at the
one- hour mark

| am al so done. So if you bear
me with just a couple of nore m nutes
and then we can take a break, 'l
take a quick | ook through. |'mpretty
sure |'mdone. |Is that okay?

THE WTNESS: It's okay with ne.

MR. DUNTEMAN: |'m okay with
that if Dr. Canpbell is.

MR HSU  kay.
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MR, DUNTEMAN: |'msorry, to be
cl ear, Johannes, you were just saying

a couple of minutes, right? It

| ooks - -

MR HSU. Yeah. Yeah.
MR, DUNTEMAN:  Yeah, yeah, okay.
BY MR HSU

Q So can you think of other
reasons why Chen would specify that the two
stop layers have different material s?

A | don't have any guesses that |
feel certainly strongly about.

Q So etch was one that you --

A Yes.

Q -- thought of.

(Si mul taneous crosstalk.)

Q But you can't think of others
sitting here, correct?

A None that | feel are likely
enough to offer.

Q Ckay. So goi ng back to ny
previ ous question, which perhaps because
the lack of clarity on nmy part | don't
think 1've gotten an answer for, Chen

specifies five different materials or

153
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conbi nations thereof for the second stop
| ayer, correct?

A Yes.

Q But does Chen further restrict
the material for the second stop layer to a
subset of these five or conbinations
t her eof ?

A Well, they do specify that the
second |l ayer can't be the sane as the first
| ayer.

Q Right, and -- right.

And other than that restriction,
there is not a further reducing to a subset
of the five or conbi nati ons thereof,
correct?

A Correct.

MR HSU Al right. That was
nmy few mnutes. So thank you for
bearing with ne.

Of the record.

(Recess taken 3:29 p.m)

(Resuned 3:39 p.m)

MR. HSU. Dr. Canpbell, wel cone

back. | have no further questions on
Cr O0SS.
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MR. DUNTEMAN:  Ckay.

anot her break then, if that's al

right, and go off the record.
(Recess taken 3:39 p.m)
(Resumed 4:09 p.m)
EXAM NATI ON BY
MR DUNTEMAN

Q Dr. Canpbell, do you recal
counsel asking you about paragraph 46 of

your declaration and the sw tching that

Dr. Banerjee did in Figure 22A of Kinf?

A Yes.

Q Ckay. | want to refer you to
Exhi bit 1005 of Kim Figure 22A, in
particul ar.

A | need to pull up Kinf

Q Yeah, Exhibit 1005, please.

A Ckay. One second.

Ckay. Wich figure are you?

Q 22A.

A 22A, okay.

Q In 22A, what is | abeled as 111,

112 and 1137
A 111, 112 and 113 are the clear

areas and those woul d apparently be the

Let's take

155
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dielectric |ayer.

Q And what function does the
dielectric layer performin this?
A The el ectrical isolation between

gat e stacks.

Q Can we go to paragraph 186 of
Ki m now?

A Al right.

Q What does Kimrefer to the |ayer
111 as?

A So I'll just read the rel evant
sentence. "For instance, the etch-stop

| ayer 125 may be forned of a nmateria
havi ng an etch selectivity with respect to
the sacrificial layers SC1 to SC8 and the
insulating layers 111 to 118 of the stack
structure ST. In sone enbodi nents, the
etch-stop layer 125 may include at | east
one of silicon carbide, silicon nitride,
silicon oxynitride and/or silicon carbide."

Q Ckay. So do you have your
declaration in front of you, too?

A | do.

Q Can you go to paragraph --

sorry, not 146 -- 46, please.
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A Par agraph 46. Onh, sorry,

everyone.
Q This is Exhibit 2019, to be

cl ear.
A Al'l right. Paragraph 467
Q Yes.
A "Second, Dr. Banerjee's nodified

Figure 22A not only swaps the |ayer, but
shortens the contact plugs to term nate
within the gate el ectrode |ayers, as shown
below. This is no trivial change to Kims
processes and devices. To accommobdate the
shortening of the contact plugs, it would
require alteration of the etch steps and
processes used to etch the openings for the
word-1ine contacts.

As | discuss below, these etch
processes are very conplex and are
sensitive to even small adjustnents. The
switching nmay al so change the selectivity
between the insulating |ayer and the
sacrificial layers SC1 to 8 and sacrificial
| ayers themsel ves such that the first stop
| ayer 126A or the second stop |layer 126B is

not needed, just like in the alternate
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Figures 4 to 15D enbodi nent.

A PCSI TA woul d not use the stop
pattern 126 if its function is not needed
because a PCSI TA woul d not want to add the
time or material to include a
non-functional conponent."”

MR HSU. (bjection. There was
no question pending and Dr. Canpbel
didn't need to read the entire
par agr aph 46.

BY MR DUNTEMAN

Q Focusing on --

MR HSU. Move to strike.

BY MR DUNTEMAN

Q Focusi ng on the sentence on page
33 in paragraph 46 that starts "the
switching nay al so change the selectivity"
that you just read -- do you see that?

A Yes, | do.

Q Ckay. Looking below that, the
original and mani pul ated figures you have
in your declaration, what is swtched
t here?

A Vell, what is switched is the

position of the gates relative to the
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insulating |ayers, gate on bottomor gate
on top.
Q And that's insulating |ayer for

exanple 111 that we just discussed in

Fi gure 22A?
A That's correct.
Q Are you referring to those

insulating layers in that sentence starting
the switching may al so change the
selectivity that we just discussed?

A Yes.

Q Why woul d switching that change
the etch selectivity fromthe original to
t he mani pul at ed?

A Why would it change the etch
selectivity?

Q Yeah, between the insulating
| ayer above the sacrificial layers and the
sacrificial layers thensel ves?

A In the mani pul ated one, the
el ectrode conmes down -- the tungsten cones
down to the gate directly aside fromthe
etch-stop | ayers, whereas in the origina
the gate contact conmes through a layer in

addition to the etch-stop layers. It cones
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down through the insulating | ayer and the
hi gh-k -- and the high-k apparently.

Q So the additional |ayer you're
referring to is the insulating | ayer?

A Yes.

MR. DUNTEMAN:  No further

guestions.

EXAM NATI ON ( CONTI NUED)
BY MR HSU

Q Dr. Canpbell, quickly.

Counsel asked you about
paragraph 46 and in particular the sentence
referring to the insulating | ayer above the
sacrificial layers, correct?

A Yes.

Q And in your answer to counsel,
you refer to these -- you're saying these
insulating areas in that sentence refers
to, for exanple, layers 111 through 116 of
the alternating |layers, correct?

A Yes.

Q Do you recall earlier you
testified that that very same termyou
testified to referred to the upper

i nsul ating | ayer 1347
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A Yes. So in |ooking at the
structure again, |looking at the figure, the
primary problemis not going to be the 134,
but rather the distance that you have to
make the contacts.

MR, HSU. No further questions.

THE W TNESS: Are we done?

MR. DUNTEMAN: One nonent,

pl ease. Just let ne look at this.

(Pause)

EXAM NATI ON ( CONTI NUED)
BY MR DUNTEMAN

Q Just one final question,
Dr. Canpbell.

Counsel just pointed out that
you had referred to the upper insulating
| ayer 134 in your prior discussion when
di scussing the insulating | ayer that you
refer to in 46.

Were you confused or why did
you -- strike that.

Wy did --

MR. DUNTEMAN:  Never mind. |

wi t hdraw t he question. [|'m done.

THE WTNESS: kay.
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THE COURT REPORTER: Just a
qui ck question. Does Latham need a
copy of the rough draft?
MR, DUNTEMAN: That woul d be
great.
THE COURT REPORTER: Ckay.
Thank you, all. Have a great weekend.
(Tinme noted 5:22 p.m)
* * %
STEPHEN CAMPBELL
Subscri bed and sworn to
before ne this day
of , 20
NOTARY PUBLI C
www.LexitasLegal.com/Premier Lexitas 888-267-1200 Page 162

Micron Ex. 1086, p. 162
Micron v. YMTC
IPR2025-00228



© 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, INC. v Stephen Campbell
YANGTZE MEMORY TECHNOLOGIES COMPANY January 16, 2026

163
REPORTER CERTI FI CATE

I, JOAN FERRARA, 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 16th day of January, 2026.

{:;;';,-"\J'Ty?ﬁf-fﬂ_.- ':;lq‘."'f pal ol i S
JOAN FERRARA, RVR, CFRR
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DEPGCSI TI ON ERRATA SHEET
Case Capti on:
M CRON TECHNOLOGY, | NC.
VS.
YANGTZE MEMORY TECHNOLOG ES COWVPANY, LTD
DECLARATI ON UNDER PENALTY OF PERJURY
| declare under penalty of perjury
that | have read the entire transcript
of my deposition taken in the captioned
matter or the sanme 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 nme on the
DEPGCSI 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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